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Description
BACKGROUND

[0001] The following description relates to a method for transmitting and receiving a signal in a wireless LAN (WLAN)
system, and, more particularly, in a case where a station transmits and receives a signal through three bonded channels,
the following description relates to a method for transmitting and receiving a signal, which configures an EDMG (Enhanced
Directional Multi Gigabit (EDMG) Short Training Field (STF) field for an Orthogonal Frequency Division Multiplexing
(OFDM) packet, and which transmits and receives a signal including the configured EDMG STF field, and a device for
the same.

Related Art

[0002] A standard for the wireless LAN technology is being developed as an Institute of Electrical and Electronics
Engineers (IEEE) 802.11 standard. IEEE 802.11a and b use an unlicensed band in 2.4. GHz or 5 GHz. And, IEEE
802.11b provides a transmission rate of 11 Mbps, and IEEE 802.11a provides a transmission rate of 54 Mbps. And,
IEEE 802.11g provides a transmission rate of 54 Mbps by applying orthogonal frequency-division multiplexing (OFDM).
IEEE 802.11n provides a transmission rate of 300 Mbps on 4 spatial streams by applying multiple input multiple output-
OFDM (MIMO-OFDM). The IEEE 802.11n supports a channel bandwidth of up to 40 MHz, and, in this case, the IEEE
802.11n provides a transmission rate of 600 Mbps.

[0003] The above-described wireless LAN (WLAN) standard was previously defined as the IEEE 802.11ac standard,
which uses a maximum bandwidth of 160MHz, supports 8 spatial streams, and supports a maximum rate of 1Gbit/s.
And, discussions are now being made on the IEEE 802.11ax standardization.

[0004] Meanwhile, the IEEE 802.11ad system regulates a capability enhancement for an ultrahigh speed throughput
in a 60 GHz band, and, for the first time, in the above-described IEEE 802.11ad system, discussions are being made
on an IEEE 802.11ay for adopting channel bonding and MIMO techniques Reference is made to paragraphs 21.2.1.1
to 21.2.1.3 of the document "IEEE Standard for Low-Rate Wireless Personal Area Networks (WPANSs); IEEE Std
802.15.4-2015 (Revision of IEEE Std 802.15.4-2011)", 22 April 2016, pages 1-709,ISBN: 978-1-5044-0845-5. These
passages disclose that a structure having a specific sequence being repeated 4 times during one DFT/IDFT period is
advantageous if the Cyclic Prefix length is configured of TDFT/4, because the corresponding structure has a uniform
structure in which a specific sequence is repeated 5 times during one OFDM symbol period. This structure structure is
achieved by having 3 zeros (0s) being repeatedly inserted within the frequency domain, then transforming into the time
domain, to give the required repetitive structure.

[0005] The document by the IEEE 802.11 WORKING GROUP "P802.11ay/D0.1", IEEE-SA, PISCATAWAY, NJ USA,
vol. 802.11 ay drafts, no. D0.1 9 January 2017 (2017-01-09), pages 1-181, retrieved from the Internet:
URL:www.ieee802.org/11/private/Draft_Standards/11 ay/DraftP802.11 ay_DO0.1.pdf relates to standardized modification
to both the IEEE 802.11 physical layers (PHY) and the IEEE 802.11 medium access control layer (MAC) that shall enable
throughput of at least 20 gigabits/second while at least maintain power efficiency per station Paragraph 29.5.3.26 dis-
closes that the EDMG-STF for the SC packet is designed to have 18 Ga128 sequences and 1 -Ga128 sequence.

SUMMARY
Technical Objects

[0006] By applying the above-described configuration, in case a station according to the present disclosure transmits
an OFDM packet through three bonded channels, by configuring an EDMG STF field using the method proposed in the
present disclosure, a low Peak to Average Power Ratio (PAPR) may be achieved.

[0007] At this point, in case the station transmits and receives a signal through the bonded channels, the present
disclosure proposes a method for configuring an EDMG STF field for an OFDM packet and for transmitting and receiving
a signal including the configured EDMG STF field, and a device for the same.

Technical Solutions

[0008] The invention is as defined in the independent claims.
[0009] Inordertoachieve the above-described object, according to an example, not belonging to the invention proposed
herein is a method for transmitting, by a first station (STA), a signal through three bonded channels to a second station
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(STA) in awireless LAN (WLAN) system including the steps of generating an Enhanced Directional Multi Gigabit (EDMG)
Short Training Field (STF) field being transmitted in an Orthogonal Frequency Division Multiplexing (OFDM) mode based
on a number of channels and a space-time stream index being included in a bonded channel through which an EDMG
Physical Protocol Data Unit (PPDU) is transmitted, and transmitting the EDMG PPDU including the EDMG STF field
being transmitted in the OFDM mode through a space-time stream within the three bonded channels to the second STA,
wherein an EDMG STF sequence for each space-time stream being included in the EDMG STF field is configured to
have a format of {A, 0, 0, 0, B}, and wherein A and B respectively indicate sequences each having a length of 595,
wherein {A, 0, 0, 0, B} of each space-time stream is orthogonal to {A, 0, 0, 0, B} of another space-time stream, wherein
non-zero values included in A are configured based on a first sequence having a length of 4, a second sequence having
alength of 3, and a third sequence having a length of 3, and the first, second and third sequences are repeatedly included
in A with a predetermined weight, and wherein non-zero values included in B are configured based on a fourth sequence
having a length of 4, the second sequence having a length of 3, and the third sequence having a length of 3, and the
fourth, second and third sequences are repeatedly included in A with a predetermined weight.

[0010] According to another example, not belonging to the invention presented herein is a method for receiving, by a
first station (STA), a signal through three bonded channels from a second station (STA) in a wireless LAN (WLAN)
system including the step of receiving an Enhanced Directional Multi Gigabit (EDMG) PPDU including an EDMG Short
Training Field (STF) field being generated based on a number of channels and a space-time stream index being included
in a bonded channel through which an EDMG Physical Protocol Data Unit (PPDU) is transmitted, and being transmitted
in the OFDM mode through a space-time stream within the three bonded channels from the second STA, wherein an
EDMG STF sequence for each space-time stream being included in the EDMG STF field is configured to have a format
of {A, 0, 0, 0, B}, and wherein A and B respectively indicate sequences each having a length of 595, wherein {A, 0, 0O,
0, B} of each space-time stream is orthogonal to {A, 0, 0, 0, B} of another space-time stream, wherein non-zero values
included in A are configured based on a first sequence having a length of 4, a second sequence having a length of 3,
and a third sequence having a length of 3, and the first, second and third sequences are repeatedly included in A with
a predetermined weight, and wherein non-zero values included in B are configured based on a fourth sequence having
a length of 4, the second sequence having a length of 3, and the third sequence having a length of 3, and the fourth,
second and third sequences are repeatedly included in A with a predetermined weight.

[0011] According to yet another example, not belonging to the invention presented herein is a station device for
transmitting a signal through three bonded channels in a wireless LAN (WLAN) system including a transmitting/receiving
unit having one or more radio frequency (RF) chains and being configured to transmit/receive a signal to/from another
station device, and a processor being operatively connected to the transmitting/receiving unit and performing signal
processing of a signal transmitted/received to/from the other station device, wherein the processor is configured to
generate an Enhanced Directional Multi Gigabit (EDMG) Short Training Field (STF) field being transmitted in an Orthog-
onal Frequency Division Multiplexing (OFDM) mode based on a number of channels and a space-time stream index
being included in a bonded channel through which an EDMG Physical Protocol Data Unit (PPDU) is transmitted, and to
transmit the EDMG PPDU including the EDMG STF field being transmitted in the OFDM mode through a space-time
stream within the three bonded channels to the second STA, wherein an EDMG STF sequence for each space-time
stream being included in the EDMG STF field is configured to have a format of {A, 0, 0, 0, B}, and wherein A and B
respectively indicate sequences each having a length of 595, wherein {A, 0, 0, 0, B} of each space-time stream is
orthogonal to {A, 0, 0, 0, B} of another space-time stream, wherein non-zero values included in A are configured based
on a first sequence having a length of 4, a second sequence having a length of 3, and a third sequence having a length
of 3, and the first, second and third sequences are repeatedly included in A with a predetermined weight, and wherein
non-zero values included in B are configured based on a fourth sequence having a length of 4, the second sequence
having a length of 3, and the third sequence having a length of 3, and the fourth, second and third sequences are
repeatedly included in A with a predetermined weight.

[0012] According to a further example, not belonging to the invention presented herein is a station device for receiving
a signal through three bonded channels in a wireless LAN (WLAN) system including a transmitting/receiving unit having
one or more radio frequency (RF) chains and being configured to transmit/receive a signal to/from another station device,
and a processor being operatively connected to the transmitting/receiving unit and performing signal processing of a
signal transmitted/received to/from the other station device, wherein the processor is configured to receive an Enhanced
Directional Multi Gigabit (EDMG) PPDU including an EDMG Short Training Field (STF) field being generated based on
a number of channels and a space-time stream index being included in a bonded channel through which an EDMG
Physical Protocol Data Unit (PPDU) is transmitted, and being transmitted in the OFDM mode through a space-time
stream within the three bonded channels from the second STA, wherein an EDMG STF sequence for each space-time
stream being included in the EDMG STF field is configured to have a format of {A, 0, 0, 0, B}, and wherein A and B
respectively indicate sequences each having a length of 595, wherein {A, 0, 0, 0, B} of each space-time stream is
orthogonal to {A, 0, 0, 0, B} of another space-time stream, wherein non-zero values included in A are configured based
on a first sequence having a length of 4, a second sequence having a length of 3, and a third sequence having a length
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of 3, and the first, second and third sequences are repeatedly included in A with a predetermined weight, and wherein
non-zero values included in B are configured based on a fourth sequence having a length of 4, the second sequence
having a length of 3, and the third sequence having a length of 3, and the fourth, second and third sequences are
repeatedly included in A with a predetermined weight.

[0013] Herein, the EDMG STF field may be configured to have a length of 6 OFDM symbols.

[0014] Additionally, a maximum of 8 space-time streams may be used, and a first sequence (p's7s) and a fourth
sequence (g'STs) of each space-time stream (igtg) may each be configured to have a sequence as shown below in Table
11:

[Table 11]
Space-time stream number | pisTs qists
1 [+ - -l EEERS]
2 [ +1 4+l [ -1+-1]
3 [+1-j +1 4] [+1-1-1+1]
4 [+) - - #l [i-1--1]
5 (-1 -0+ -1 | 14 +1 4]
6 [-1--1-] [+1+1-1-1]
7 [+1 +1 +1 -1] [-1 +1 -1 -1]
8

-+ [ +1-+1]

: ferg
(‘4(;;;?& (ﬁ;)) (B{} (??))
[0015] A second sequence and a third sequence of each space-time stream (igtg) may
each be configured to have a sequence as shown below in Equation 21:

[Equation 21]
A (my=[+1,+1,-1]

Bys (n) =[+1,+ j,+1]

, Is75
subSeq,.g 5 (1) o

[0016] And, non-zero values included in A and B may be configured of sequences of

i
szzbSeq ,jg;r‘i—tii (ﬁ)

> each being determined by Equation 22 shown below:

[Equation 22]
subSeq = (n) =[P . A7 A —A

) Bops F e ¥ wsions - gads Foos Tere
‘SHZ}SEQ}*@M.ME{”) - EE; "j*gfm 5 5’;% »q o ]

tars fsrs
[0017] In Equation 22, each of 4+ and 4 may be determined by Equation 23 shown below:
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[Equation 23]
A () =[] A% (), B ()]
BE® (n) = [V} A% (n), = B ()]

s
£ for each space-time stream shown in Equation 23 may be determined as shown below in

[Table 12]
Space-time stream number };;;-fi,sm
k

1 [+1, +1, +1, +1]
5 +1, +1, -1, +1]
3 [+1, -1, +1, +1]
4 [+1,-1, +1, 1]
5 [-1, +1, +1, -1]
6 [-1,-1, +1,-1]

7 [-1,-1,-1, +1]

8 [-1,-1,-1,-1]

[0019] At this point, A and B of each space-time stream may respectively include a {0, 0, 0} sequence between the

non-zero values.
[0020]

Most particularly, A of each space-time stream may include a {0, 0, 0, 0} sequence being positioned in a foremost

position and a {0, 0} sequence being positioned in a rearmost position, and B of each space-time stream may include
a{0, 0} sequence being positioned in aforemost position and a {0, 0, 0, 0} sequence being positioned in a rearmost position.
[0021] Accordingly, A for each space-time stream (IgTg) may be configured as shown below in Table 13 to Table 20:

[Table 13]

IsTs

A

1

0000-j000+000-j000-j000+1000+1000-1000+1000+000+1000+1000
+1000-1000-1000-j000-1000+1000+1000-1000+1000+000+1000-10
00-1000+1000+1000+000+1000+1000+1000-1000+1000+000+1000
+1000+1000-1000-1000-000-1000-1000-1000+1000-1000-000-100
0+1000+1000-1000+1000-1000-000-1000+1000+1000-1000-1000+0
00-1000+1000+1000-1000+1000+000+1000+1000+1000-1000-1000
§000-1000+1000+1000-1000+1000+1000+1000-1000-1000+1000+10
00+000+1000+1000+1000-1000+1000+000+1000+1000+1000-1000
-10005000-1000-1000-1000+1000-1000-§000-1000+1000+1000-100
0-1000-5000-1000-1000-1000+1000-1000-000-1000-1000-1000+100
0+1000+000+1000-1000-1000+1000-1000-5000-1000+1000+1000 -1
000-1000-000-1000-1000-1000+1000-1000-00-1000-1000-1000+10
00+1000+000+1000+1000+1000-1000+1000+000+1000-1000-1000
+1000+1000+000+100




10

15

20

25

30

35

40

45

50

55

EP 3 599 746 B1

[Table 14]

ISTS

A

0000-j000+1000+000+1000-1000-1000+1000-1000-000-1000-1000
-1000+1000+1000+000+1000+1000+1000-1000+11000+000+1000 -1
000-1000+1000+1000+000+1000-1000-1000+1000-1000-000-1000
-1000-1000+1000+1000+000+1000-10000-1000+1000-1000-000-10
00+1000+1000-1000-1000-000-1000-1000-1000+1000-1000-j000-1
00-1000-1000+1000+1000+000+1000+1000+1000-1000+1000+j000
+1000-1000-1000+1000+1000+000+1000-1000-1000+1000-1000-j0
00-1000-1000-1000+1000+1000+j000+1000-1000-1000+1000-1000-j
000-1000+1000+1000-1000-1000-j000-1000+1000+1000-1000+1000
+000+100(+1000+1000-1000-1000-j000-1000-1000-1000+1000-100
0-j000-1000+10000+1000-1000-1000-j000-1000+1000+1000-1000 +1
000+000+1000+1000+1000-1000-1000-00-1000+100+1000-1000+1
000+000+1000-1000-1000+1000+100+j000+100

[Table 15]

ISTS

A

0000+1000-j00O0+1000-000-100-1000+1000-1000-000--10-0-0+100
0-+1000-1000-1000-j000-1000-10000-1000+1000-1000-.000-1000-1
000-1000+1000+1000+000+1000-1000-1000+1000-1000-j000-1000
+1000+1000-1000-1000-000-1000+1000+1000-1000+1000+j000100
0+1000+1000-1000-1000000-1000-1000-1000-1000-1000-000-1000
+1000+1000-10-1000-0-1000-10-1000+1000-1000-000-1000-1000-1
000+1000+1000+000+1000-1000-1000+1000-1000-000-1000+1000
+1000-1000-1000-000-1000+1000+1000-1000+1000+jO00+1000+10
00+1000-1000-1000-j000-1000+1000+1000-1000+100+j000+1000-10
00-1000+1000+1000+000+1000+1000+1000-1000+1000+j000+1000
+1000+1000-1000-1000-000-1000+1000+1000-1000+1000+000+10
00-1000-1000+1000+1000+000+1000-1000-1000+1000-1000-j000-1
000-1000-1000+1000+1000+000+100

[Table 16]

ISIS'

A

0000+000-000004000+000+100+1000-1000+1000+000+1000-1000
-1000+1000+1000+000+1000+1000+1000-1000+1000+000+1000+10
00+1000-1000-1000-000-1000-1000-1000+1000-1000-000-1000+10
00+1000-1000-10000-000-1000+1000+10000-10000+10000+00000
+10000++1000+1000-1000-1000-j000-+1000+1000+1000-1000+1000
+000+1000-1000-1000+1000+1000+000+1000+1000+10000-1000+10
00+000+1000+1000+1000-1000-1000-j000-1000-1000-1000+1000-10
00-j000-1000+1000+1000-1000-1000-000-1000+1000+1000-1000+10
00+000+1000+1000+1000-1000-1000-j000-1000-100-10000+1000-10
00-j000-1000+1000+1000-1000-1000-j000-1000-1000-1000+1000-10
00-000-1000-1000-1000+10000+1000+000+1000+1000+1000-1000
+1000+000+1000-1000-1000+1000+1000+000+100-1000-1000+1000
-1000-000-1000-1000-1000+1000+1000+000+100
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[Table 17]

ISTS

A

0000+1000-j000-10000-j000+1000+1000-1000-1000-j000-1000+100
0+1000-1000+1000+000+1000+1000+000-1000-1000-j000-1000-10
00-1000+1000-1000-j000-1000-1000-1000+1000+1000+j000+1000 -1
000-1000+1000-1000-j000-1000+1000+1000-1000-1000-000-1000
-1000-1000+1000-1000-0000-1000+1000+1000-1000-1000-000-10
00+1000+1000-1000+1000+000+1000+1000+1000-1000-1000-000-1
000-1000-1000+1000-1000-j000-1000-1000-1000+1000+1000+j000
+1000-1000-1000+1000-1000-j000-1000+1000+1000-1000-1000-00
0-1000-1000-1000+1000-1000-j000-1000-1000-1000+1000+1000+j0
00+1000-1000-1000+1000-1000-j000-1000-1000-1000+1000+1000 +j
000+1000+1000+1000-1000+1000+000+1000+1000+1000-1000-100
0-j000-1000+1000+1000-1000+1000+000+1000-1000-1000+1000 +1
000+000+1000+1000+1000-1000+1000+1000+100

[Table 18]

ISTS.

A

0000-1000-000-1000-000-1000-1000+1000+1000+000+1000+1000
+1000-1000+1000+000+1000-1000-1000+1000+1000+000+1000-10
00-1000+1000-1000-000-1000+1000+1000-1000-1000-000-1000-1
000-1000-1000-1000-000-1000-1000-1000+1000+1000+000+1000 -1
000-1000+1000-1000-j000-1000-1000-1000+1000+1000+j000+1000
+1000+1000-1000+1000+000+1000-1000-1000+1000+1000+000+10
00-1000-1000+1000-1000-000-1000+1000+1000-1000-1000-000-10
00-1000-1000+1000-1000-j000-1000-1000-1000+1000+1000+j000 +1
000-1000-1000+1000-1000-j000-1000+1000+1000-1000-1000-000-1
000-1000-1000+1000-1000-j000-1000+1000+100-1000-100-0-000-1
000+1000+1000-1000+1000+000+1000-1000-1000+1000+1000+j000
+1000+1000+1000-1000+1000+000+1000+1000+1000-1000-1000-0
00-1000+1000+1000-1000+1000+j000+100

[Table 19]

ISTS.

A

0000+1000+1000+1000-1000-1000-1000+1000+1000+000+1000+10
00+1000-1000+1000+j000+1000+1000+1000-1000-1000-j000-1000+1
000+1000-1000+1000+j0O00+1000-1000-1000+1000+1000+000+100
0+1000+1000-1000+1000+000+1000-1000-1000+1000+1000+/ 000 +1
000-1000-1000+1000-1000-j000-100-0-1000-1000+1000+1000+j000
+1000+1000+1000-1000+1000+000+1000+1000+1000-1000-1000-j
000-1000+1000+1000-1000+1000+000+1000-1000-1000+1000+100
0+000+1000+1000+1000-1000+1000+j000+1000-1000-1000+1000+1
000+000+1000-1000-1000+1000-1000-000-1000+1000+1000-1000
-1000-000-1000-1000-1000+1000-1000-j000-1000-1000-1000+1000
+1000+000+1000-10000-1000+1000-1000-j000-1000+1000+1000-1
000-1000-000-1000-1000-1000+1000-1000-000-1000+1000+1000
-1000-1000-000-1000+1000+1000-1000+1000+000+100
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[Table 20]

I STS

A

0000-j000-000+000+jO0O0+1000+1000-1000-1000-000-1000-1000
-1000+1000-1000-000-1000-1000-1000+1000+1000+000+1000-100
0-1000+1000-1000-000-1000-1000-1000+1000+1000+j000+1000+10
00+1000-1000+1000+000+1000-1000-1000+1000+1000+j000+1000
-1000-1000+1000-1000-j000-1000+1000+1000-1000-1000-000-100
0-1000-1000+1000-1000-000-1000-1000-1000+10-00+1000+j000 +1
000-1000-1000+100-1000-j000-1000-1000-1000+1000+1000+j000 +1
000+1000+1000-1000+1000+j0O00+1000-1000-1000+1000+1000+10
00+1000-1000-1000+1000-1000-000-1000-1000-1000+1000+1000 +j
000+1000+1000+1000-1000+1000+000+1000+1000+1000-1000-10
00-j000-1000+1000+1000-1000+1000+000+1000+1000+1000-1000
-1000-j000-1000-1000-1000+1000-1000-j000-1000+1000+1000-100
0-1000-000-1000+1000+1000-1000+1000+000+100

[0022] And, B for each space-time stream (IStS) may be configured as shown below in Table 21 to Table 28.

[Table 21]

IsTs

B

1

00+1000+1000-1000+1000+000+1000+1000+1000-1000-1000-1000
-100+1000+1000-1000+1000+j000+1000-1000-1000+1000+1000 +0
00+1000-1000-100+1000-1000-000-1000-1000-1000+1000+1000+0
00+1000+1000+1000-1000+1000+000+1000-1000-1000+1000+1000
+/000+1000+j000+000-j000+000-1000+000+000+000-5000-000
+1000-000+000+000-j000+000-1003+0000-j000-j00+00+00000
0-1000+0005000-000+000-000+1000000-000000+000+ 000 -1
000+000+000+000-000+000-1000+000-5000-000+000+000-10
00+000+1000+1000-1000+1000+000+1000+1000+1000-1000-1000
§000-1000+1000+1000-1000+1000+000+1000-1000-1000+1000+10
00+00000+1000-1000-1000+1000-1000-§000-100-1000-1000+1000
+1000+000+1000+1000+1000-1000+1000+000+1000-1000-1000 +1
0000+1000+000+100050000§000-000+000

[Table 22]

ISTS

B

00-1000-1000+1000-1000-000-1000-1000-1000+1000+1000+ 000 +1
000+1000+100-1000+1000+000+1000-1000-1000+1000+1000+000
+1000+1000+1000-1000+1000+000+1000+1000+1000-1000-1000-j0
00-1000+1000+1001000+1000+000+1000-1000-1000+1000+1000 +j
000+1000-j000-000+000-000+1000-000-5000-000+000+000-10
00+00+000+0005000+j000-1000+000-000-000+000+j000-1000
+000+000+0005000+000-1000+000+000+0000-000-000+1000
j000+000+000-5000+000-1000+0000005000+000+000-100+0
00-1000-1000+1000-1000-j000-1000-1000-1000+100+1000+000+10
00+1000+1000-1000+1000+000+1000-1000-1000+1000+1000+000
+10000+1000+1000-1000+1000+000+1000+1000+1000-1000-1000 -j
000-1000+1000+1000-1000+1000+000+1000-1000-1000-1000+100
0+000+1000-000-1000+j0
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[Table 23]

ISTS

B

00-1000-1000+1000-1000-000-1000+1000+1000-1000-1000-j000-10
00-1000-1000+1000-1000-000-1000-1000-1000+1000+1000+ 000 +1
000+1000+1000-1000+1000+000+1000-1000-1000+1000+1000+000
+1000-1000-1000+1000-1000-j000-1000-1000-1000+1000+1000+ 00
0+1000-5000-000+000000+1000-j000+000+000-50005000+1000-
0005§000-000+000000+1000-j000-000-0000+000+000-1100+0
00+000+000-000+000-1000+000-0005000+000+000-1000+ 000
§000-000+:000-000+1000-000000-000+000+000-1000+000-1
000-1000+1000-1000-000-100+100+1000-1000-1000-000-1000-100
0-1000+1000-1000§000-1000-1000-1000+1000+1000+000+1000+10
00+1000-1000+1000+000+10-1000-1000+1000+1000+000+1000-10
00-1000+1000-1000-000-1000-1000-1000+1000+1000+000+1000 +1
000-1000-1000+10000

[Table 24]

ISTS

B

00+1000+1000-1000+1000+000+1000-1000-1000+1000+1000+000
+1000+1000+1000-1000+1000+000+1000+1000+1000-1000-1000 -
000-1000+1000+1000-1000+1000+000+1000-1000-1000+1000+100
0+000+1000-1000-1000+1000-1000-000-1000-1000-1000+1000+10
00+000+1000+000+000-j000+000-1000+000-000000+000+00
0-1000+000+000+0-j000+000-1000+000+000+000-000-000+10
00000+ 000+0005000+000-1000+000-000-000+000+000-1000
+000-000-j000+000-j000+1000-j000-000-j000+000+000-1000+0
00+1000+1000-1000+1000+000+1000-1000-1000+1000+1000+100
0+1000+1000+1000-1000+1000+000+1000+1000+1000-1000-1000 -
000-1000+1000+1000-1000+1000+000+1000-1000-1000+1000+100
0+000+1000-1000+1000-1000-000-1000-10001000+1000+1000+j0
00+1000-000-1000-000-10000

[Table 25]

ISTS

B

00+1000+1000-1000-1000-§000-1000+1000+1000-1000+1000+000
+1000+1000+1000-1000-1000-000-100-1000-1000+1000-1000-000
-1000+1000+1000-1000-1000-000-1000+1000+1000-1000+1000 +0
00+1000-1000-1000+1000+1000+000+1000+1000+1000-1000+100
0+000+1000+000+000-j000-j000+1000-j000+000+000-j000+000
1000+1000+000+0005000-000+1000-5000-5000-5000+000-5000 +1
000-000+000+000-5000-j000+1000-j000+000+000-5000+000-100
0+000-5000-000+000+000-1000+000+000+000-000+000-1000
+000+1000+1000-1000-1000-§000-1000+1000+1000-1000+1000+0
00+1000+1000+1000-1000-1000§000-1000-1000-1000+1000-1000 -
000+1000+1000-1000+1000+000+1000-1000-1000+1000+1000+j00
0+1000+1000+1000-1000+1000+000+1000-1000-000+1000-50000
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[Table 26]

ISTS

B

00-1000-1000+1000+1000+000+1000+1000+1000-1000+1000+000
+1000-1000-1000+1000+1000+000+1000-1000-1000+1000-1000-j0
00-1000-1000-1000+1000+1000+000+1000+1000+1000-1000+1000
+000+1000+1000+1000-1000-1000-000-1000+1000+1000-1000+10
00+000+1000-000-j000+000+000-1000+000+000+000-j000+00
0-1000+0005§000-000+000+000-1000+000-5000-j000+ 00000 +1
000-000-j000-000+000+0000-1000+000+000+0.00-000+000-10
00+000+000+j000-000-000+1000-j000+000+000-j000+000-100
0+000-1000-1000+1000+1000+000+1000+1000+1000-1000+1000 +j
000+1000-1000-1000+1000+1000+000+1000.-1000-1000+1000-100
0§000-1000-1000-1000+1000+1000+000+1000+1000+1000-1000 +1
00.0+000+1000+1000+1000-1000-1000-000-1000+1000+1000-10 +1
000+000+1000+1000+1000-1000-10000

[Table 27]

ISTS

B

00-1000-1000+1000+1000+000+1000+10000+1000-1000+1000+00
0+1000+1000+1000+1000-1000-1000-000-1000+1000+1000-1000 +1
000+000+1000+1000+1000-1000-1000-5000-1000-1000-1000+1000
-1000-0000+1000+1000-1000+1000+1000+1000-000-j000+000-10
00+000+000+000-j0000000000-1000+000+000+000-000-000 +1
000-§000-j000-5000+0005000+1000-000+000+000-0005000+100
05§000+000+000-000+000-1000+000-1000-1000+1000+1000+00
0+1000+1000+1000-1000+1000+000+1000+1000+1000-1000-1000-j
000-1000+1000+1000-1000+1000+1000+1000+1000+1000-1000-100
0§000-1000-1000-1000+1000-1000-000-1000+1000+1000-1000-10
00-000-1000+1000+1000-1000+1000+000+1000-1000+1000-1000-10000-1

[Table 28]

IsTs

B

00+1000+1000-1000-10005000-1000-1000-1000+1000-1000-000 -1
000-1000-1000+1000+1000+000+1000-1000-1000+1000-1000-000
-1000+1000+1000-1000-1000-j000-1000-1000-1000+1000-1000-00
0-1000+1000+1000-1000-1000-000-1000+1000+1000-1000+1000+0
00+1000+000+000-j0005000+1000-000-j000-000+j000-000+100
0§000-000-000+000+000-1000+000-0000000+0005000+1000
§000+000+000-000-000+1000-000-000-000-0000+1000-00+0
00000-000+1000-j00+j000+000-000-j000+1000-000+000+000
000+000-1000+000+1000+1000-1000-1000-000-1000-1000-1000
+1000-1000-000-1000-1000-1000+1000+1000+000+1000-1000-100
0+1000-1000§000-1000+1000+1000-1000-1000-000-1000-1000-10
00+1000-10000-000-1000+1000+1000-1000-1000-000-10000+100
0+1000-1000+1000+000+1000-j000+1000-j000+10000

[0023] The effects of the present disclosure will not be limited only to the effects described above. Accordingly, effects
that have not been mentioned above or additional effects of the present application may become apparent to those
having ordinary skill in the art from the description presented below.
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TECHNICAL EFFECTS

[0024] By applying the above-described configuration, in case a station according to the present disclosure transmits
an OFDM packet through three bonded channels, by configuring an EDMG STF field using the method proposed in the
present disclosure, a low Peak to Average Power Ratio (PAPR) may be achieved.

[0025] The effects of the present disclosure will not be limited only to the effects described above. Accordingly, effects
that have not been mentioned above or additional effects of the present application may become apparent to those
having ordinary skill in the art from the description presented below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The appended drawings of this specification are presented to provide a further understanding of the present
disclosure and are incorporated in and constitute a part of this application, illustrate embodiments of the disclosure and
serve to explain the principle of the disclosure along with the description of the present document.

FIG. 1 is a diagram showing an exemplary configuration of a wireless LAN (WLAN) system.
FIG. 2 is a diagram showing another exemplary configuration of a wireless LAN (WLAN) system.
FIG. 3 is a diagram describing a channel in a 60GHz band for describing a channel bonding operation according to
an exemplary embodiment of the present disclosure.
FIG. 4 is a diagram describing a basic method for performing channel bonding in a wireless LAN (WLAN) system.
FIG. 5 is a diagram describing a configuration of a beacon interval.
FIG. 6 is a diagram describing a physical configuration of a legacy radio frame.
FIG. 7 and FIG. 8 are diagrams describing a configuration of a header field of the radio frame shown in FIG. 6.
FIG. 9 is a diagram showing a PPDU structure that can be applied to the present disclosure.
FIG. 10 is a diagram showing a simple PPDU structure that can be applied to the present disclosure.
FIG. 11 is a diagram showing a packet preamble that is included in a (legacy) preamble according to the present
disclosure.
FIG. 12 to FIG. 17 are diagrams showing Golay sequences that can be applied to the present disclosure
FIG. 18 is a diagram respectively showing bandwidths of an SC packet and an OFDM packet in case of a 2-channel
bonding and a 4-channel bonding.
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FIG. 35 is a flow chart showing a signal transmission method according to an exemplary embodiment of the present
disclosure.
FIG. 36 is a diagram describing a device for implementing the above-described method.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0027] Although diverse mobile communication systems applying the present disclosure may exist, a wireless LAN
(WLAN) system will hereinafter be described in detail as an example of such mobile communication system.

1. Wireless LAN (WLAN) System

1-1. General wireless LAN (WLAN) system

[0028] FIG. 1 is a diagram showing an exemplary configuration of a wireless LAN (WLAN) system.

[0029] As shown in FIG. 1, a wireless LAN (WLAN) includes one or more Basic Service Set (BSS). A BSS is a set (or
group) of stations (STAs) that successfully achieve synchronization so as to communication with one another.

[0030] As a logical entity including a Medium Access Control (MAC) and a Physical Layer interface for a wireless
medium, an STA includes an access point (AP) and a non-AP Station. Among the STAs, a portable device (or terminal)
that is operated by a user corresponds to a non-AP Station. And, therefore, when an entity is simply mentioned to as
an STA, the STA may also refer to a non-AP Station. Herein, the non-AP Station may also be referred to as other terms,
such as a terminal, a wireless transmit/receive unit (WTRU), a user equipment (UE), a mobile station (MS), a mobile
terminal, a mobile subscriber unit, and so on.

[0031] Additionally, the AP is an entity providing its associated station (STA) with an access to a distribution system
(DS) through a wireless medium. Herein, the AP may also be referred to as a centralized controller, a base station (B),
a Node-B, a base transceiver system (BTS), a personal basic service set central point/access point (PCP/AP), a site
controller, and so on.

[0032] A BSS may be categorized as an infrastructure BSS and an independent BSS (IBSS).

[0033] The BSS shown in FIG. 1 corresponds to an IBSS. The IBSS refers to a BSS that does not include an AP. And,
since the BSS does not include an AP, access to the DS is not authorized (or approved), and, therefore, the IBSS
functions as a self-contained network.

[0034] FIG. 2 is a diagram showing another exemplary configuration of a wireless LAN (WLAN) system.

[0035] The BSS shown in FIG. 2 corresponds to an infrastructure BSS. The infrastructure BSS includes one or more
STAs and APs. As a rule, although the communication between non-AP STAs is established by passing through the
AP, in case adirect link is configured between the non-AP STAs, direct communication may also be established between
the non-AP STAs.

[0036] As shown in FIG. 2, a plurality of infrastructure BSSs may be interconnected to one another through the DS.
The plurality of BSSs being interconnected to one another through the DS is collectively referred to as an extended
service set (ESS). The STAs being included in the ESS may perform communication between one another, and, a non-
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AP STA may shift (or relocate) from one BSS to another BSS within the same ESS while performing uninterrupted
communication.

[0037] As a mechanism that connects the plurality of APs, the DS is not necessarily required to correspond to a
network. As long as the DS is capable of providing a predetermined distribution service, there is no limitation in the
structure or configuration of the DS. For example, the DS may correspond to a wireless network, such as a mesh network,
or the DS may correspond to a physical structure (or entity) that connects the APs to one another.

[0038] Hereinafter, a channel bonding method that is performed in a wireless LAN system will hereinafter be described
in detail based on the description presented above.

1-2. Channel bonding in a wireless LAN (WLAN) system

[0039] FIG. 3isadiagramdescribing a channel in a 60GHz band for describing a channel bonding operation according
to an exemplary embodiment of the present disclosure.

[0040] As shown in FIG. 3, 4 channels may be configured in a 60GHz band, and a general channel bandwidth may
be equal to 2.16GHz. An ISM band (57 GHz ~ 66 GHz), which is available for usage in 60GHz, may be differently
regulated in accordance with the circumstances (or situations) of each country. Generally, among the channels shown
in FIG. 3, since Channel 2 is available for usage is all regions, Channel 2 may be used as a default channel. Channel
2 and Channel 3 may be used is most regions excluding Australia. And, accordingly, Channel 2 and Channel 3 may be
used for channel bonding. However, it shall be understood that diverse channels may be used for channel bonding. And,
therefore, the present disclosure will not be limited to only one or more specific channels.

[0041] FIG.4isadiagram describing a basic method for performing channel bonding in a wireless LAN (WLAN) system.
[0042] The example shown in FIG. 4 corresponds to an example of combining two 20MHz channels and operating
(or using) the combined channels for 40MHz channel bonding in an IEEE 802.11n system. In case of an IEEE 802.11ac
system, 40/80/160 MHz channel bonding may be performed.

[0043] The two exemplary channels of FIG. 4 include a primary channel and a secondary channel, and the STA may
examine the channel status of the primary channel, among the two channels, by using a CSMA/CA method. If the primary
channel is idle during a constant backoff interval, and, at a time point where the backoff count is equal to O, if the
secondary channel is idle during a predetermined period of time (e.g., PIFS), the STA may transmit data by combining
the primary channel and the secondary channel.

[0044] However, in case of performing contention-based channel bonding, as shown in FIG. 4, as described above,
since channel bonding can be performed only in a restricted case where the secondary channel maintains the idle state
during a predetermined period of time at a time point where the backoff count for the primary channel is expired, the
usage of channel bonding is very restricted (or limited). And, therefore, there lies a difficulty in that measures cannot be
flexibly taken in accordance with the circumstances (or situation) of the medium.

[0045] Accordingly, in an aspect of the present disclosure, a solution (or method) for performing scheduling-based
access by having the AP transmit scheduling information to the STAs is proposed. Meanwhile, in another aspect of the
presentdisclosure, a solution (or method) for performing contention-based channel access based on the above-described
scheduling or independently from the above-described scheduling is proposed. Furthermore, in yet another aspect of
the present disclosure, a method for performing communication through a spatial sharing technique based on beam-
forming is proposed.

1-3. Beacon interval configuration

[0046] FIG. 5 is a diagram describing a configuration of a beacon interval.

[0047] In an 11ad-based DMG BSS system, the time of medium may be divided into beacon intervals. A lower level
period within the beacon interval may be referred to as an access period. Each of the different access periods within
one beacon interval may have a different access rule. Such information on the access period may be transmitted by an
AP or personal basic service set control point (PCP) to a non-AP STA or non-PCP.

[0048] As shown in the example of FIG. 5, one beacon interval may include one Beacon Header Interval (BHI) and
one Data Transfer Interval (DTI). As shown in FIG. 4, the BHI may include a Beacon Transmission Interval (BTI), an
Association Beamforming Training (A-BFT), and an Announcement Transmission Interval (ATI).

[0049] The BTl refers to a period (or section or duration) during which one more DMG beacon frames may be trans-
mitted. The A-BFT refers to a period during which beamforming training is performed by an STA, which has transmitted
a DMG beacon frame during a preceding BTI. The ATI refers to a request-response based management access period
between PCP/AP and non-PCP/non-AP STA.

[0050] Meanwhile, the Data Transfer Interval (DTI) refers to a period during which a frame exchange is performed
between the STAs. And, as shown FIG. 5, one or more Contention Based Access Periods (CBAPs) and one or more
Service Periods (SPs) may be allocated (or assigned) to the DTI. Although FIG. 5 shows an example where 2 CBAPs
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and 2 SPs are allocated to the DClI, this is merely exemplary. And, therefore, the present disclosure is not necessarily
required to be limited only to this.

[0051] Hereinafter, a physical layer configuration in a wireless LAN (WLAN) system, in which the present disclosure
is to be applied, will be described in detail.

1-4. Physical layer configuration

[0052] It will be assumed that the wireless LAN (WLAN) system according to an exemplary embodiment of the present
disclosure may provide 3 different modulations mode as shown below.

[Table 1]
PHY MCS Note
Control PHY 0
Single carrier PHY (SC PHY) 215 ;21 (low power SC PHY)
OFDM PHY 13, ...,24

[0053] Such modulation modes may be used for satisfying different requirements (e.g., high throughput or stability).
Depending upon the system, among the modulation modes presented above, only some of the modulation modes may
be supported.

[0054] FIG. 6 is a diagram describing a physical configuration of a legacy radio frame.

[0055] It will be assumed that all Directional Multi-Gigabit (DMG) physical layers commonly include the fields that are
shown below in FIG. 6. However, a regulation method of each individual field and a modulation/coding scheme used in
each field may vary depending upon each mode.

[0056] As shown in FIG. 6, a preamble of a radio frame may include a Short Training Field (STF) and a Channel
Estimation (CE). Additionally, the radio frame may also include a header and a data field as a payload of the radio frame
and may optionally include a training (TRN) field for beamforming.

[0057] FIG. 7 and FIG. 8 are diagrams describing a configuration of a header field of the radio frame shown in FIG. 6.
[0058] More specifically, FIG. 7 illustrates a case where a Single Carrier (SC) mode is used. In the SC mode, the
header may include information indicating an initial value of scrambling, information indicating a Modulation and Coding
Scheme (MCS) and a data length, information indicating the presence or absence of an additional Physical Protocol
Data Unit (PPDU), and information on a packet type, a training length, aggregation or non-aggregation, a presence or
absence of a beam training request, a last Received Signal Strength Indicator (RSSI), truncation or non-truncation, a
Header Check Sequence (HCS), and so on. Additionally, as shown in FIG. 7, the header has 4 bits of reserved bits,
and, in the description presented below, such reserved bits may also be used.

[0059] Additionally, FIG. 8 illustrates a detailed configuration of a header corresponding to a case where the OFDM
mode is applied. the header may include information indicating an initial value of scrambling, information indicating a
MCS and a data length, information indicating the presence or absence of an additional PPDU, and information on a
packet type, a training length, aggregation or non-aggregation, a presence or absence of a beam training request, a last
RSSI, truncation or non-truncation, a Header Check Sequence (HCS), and so on. Additionally, as shown in FIG. 8, the
header has 2 bits of reserved bits, and, just as in the case of FIG. 7, in the description presented below, such reserved
bits may also be used.

[0060] As described above, the IEEE 802.11ay system considers for the first time the adoption of channel bonding
the MIMO technique to the legacy 11ad system. In order to implement channel boning and MIMO, the 11ay system
requires a new PPDU structure. In other words, when using the legacy 11ad PPDU structure, there are limitations in
supporting the legacy user equipment (UE) and implementing channel bonding and MIMO at the same time.

[0061] For this, a new field for the 11ay UE may be defined after the legacy preamble and legacy header field for
supporting the legacy UE. And, herein, channel bonding and MIMO may be supported by using the newly defined field.
[0062] FIG. 9is a diagram showing a PPDU structure according to a preferred embodiment of the present disclosure.
In FIG. 9, a horizontal axis may correspond to a time domain, and a vertical axis may correspond to a frequency domain.
[0063] When two or more channels are bonded, a frequency band having a predetermined size (e.g., a 400MHz band)
may exist between a frequency band (e.g., 1.83GHz) that is used between each channel. In case of a Mixed mode, a
legacy preamble (legacy STF, legacy CE) is duplicated through each channel. And, according to the exemplary embod-
iment of the present disclosure, it may be considered to perform the transmission (gap filling) of a new STF and CE field
along with the legacy preamble at the same time through the 400MHz band between each channel.

15



10

15

20

25

30

35

40

45

50

55

EP 3 599 746 B1

[0064] In this case, as shown in FIG. 9, the PPDU structure according to the present disclosure has a structure of
transmitting ay STF, ay CE, ay Header B, and ay payload after legacy preamble, legacy header, and ay Header A via
wideband. Therefore, the ay Header and ay Payload fields, which are transmitted after the Header field, may be transmitted
through the channels that are used for the channel bonding. Hereinafter, in order to differentiate the ay Header from the
legacy Header, the ay Header may be referred to as an enhanced directional multi-gigabit (EDMG) Header, and the
corresponding terms may be used interchangeably.

[0065] For example, a total of 6 channels or 8 channels (each corresponding to 2.16 GHz) may exist in the 11ay
system, and a maximum of 4 channels may be bonded and transmitted to a single STA. Accordingly, the ay header and
the ay Payload may be transmitted through bandwidths of 2.16 GHz, 4.32GHz, 6.48GHz, and 8.64GHz.

[0066] Alternatively, a PPDU format of a case where the legacy preamble is repeatedly transmitted without performing
the above-described gap-filling may also be considered.

[0067] In this case, since the Gap-Filling is not performed, the PPDU has a format of transmitting the ay STF, ay CE,
and ay Header B after the legacy preamble, legacy header, and ay Header A without the GF-STF and GF-CE fields,
which are illustrated in dotted lines in FIG. 8.

[0068] FIG. 10 is a diagram showing a simple PPDU structure that can be applied to the present disclosure. When
briefly summarizing the above-described PPDU format, the PPDU format may be illustrated as shown in FIG. 10.
[0069] As shown in FIG. 10, the PPDU format that is applicable to the 11ay system may include L-STF, L-CEF, L-
Header, EDMG-Header-A, EDMG-STF, EDMG-CEF, EDMG-Header-B, Data, and TRN fields, and the above-mentioned
fields may be selectively included in accordance with the format of the PPDU (e.g., SU PPDU, MU PPDU, and so on).
[0070] Herein, the part (or portion) including the L-STF, L-CEF, and L-header fields may be referred to as a Non-
EDMG portion, and the remaining part (or portion) may be referred to as an EDMG portion (or region). Additionally, the
L-STF, L-CEF, L-Header, and EDMG-Header-A fields may be referred to as pre-EDMG modulated fields, and the
remaining fields may be referred to as EDMG modulated fields.

[0071] The (legacy) preamble part of the above-described PPDU may be used for packet detection, Automatic Gain
Control (AGC), frequency offset estimation, synchronization, indication of modulation (SC or OFDM), and channel es-
timation. A format of the preamble may be common to both OFDM packets and SC packets. Herein, the preamble may
be configured of a Short Training Field (STF) and a Channel Estimation (CE) field that is positioned after the STF field.
[0072] FIG. 11is adiagram showing a packet preamble thatis included in a (legacy) preamble according to the present
disclosure.

[0073] The STF is configured of 16 repetitions of Ga;,g(n) sequences having the length of 128 followed by a single
-Gaog(n) sequence. Herein, the waveform for the STF may be expressed as shown in the following equation.

[Equation 1]

(Gayag(n mod 128))expjat| n=10.1,...,16 x 128 - 1

]

rsrp(nT.) =

In=16%128 ... 17%128~1

&

{~Gayng(n mod §28)Jexp£}'?‘z

[ et

[0074] The Golay sequences (e.g., Ga yg(n), Gbyog(n), Gagy(n), Gbga(n), Gas,(n), Gbay(b)) are used in the preamble,
a single carrier guard interval, and beam refinement TRN-R/T and AGC fields. The Golay sequences may be referred
to as complementary sequences. The subscript indicates the length of the sequences. The sequences are generated
by using the following recursive procedure.

[Equation 2]

Ag(n) = &(n)

By(n) = d(n}

Ayiny= W4, _(nytBy_n-Dy)
Buny= W4, _(n)y—=B;_((n-D,)
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[0075] Herein, in case n<0 or n>2k, A,(n) and B,(n) may each be given the value of 0.

[0076] Inthe above-described procedure, in case D,=[18 24 16 32 64] (k=1, 2, ..., 7)and W, =[-1-1-1-1+1-1-1] are
used, values may be given as Ga,g(n)=A;(128-n) and Gb4,5(n)=B7(128-n).

[0077] Alternatively, in the above-described procedure, in case D,=[2 1 4 8 16 32] and W\=[1 1 -1-1 1 -1] are used,
values may be given as Gagy(n)=Ag(64-n) and Gbg,(n)=Bg(64-n).

[0078] Alternatively, in the above-described procedure, in case D, =[1 4 8 2 16] and W, =[-1 1 -1 1 -1] are used, values
may be given as Gas,(n)=Ag(32-n) and Gbs,(n)=B5(32-n).

[0079] Each of the above-described sequences may be indicated as showninFIG. 12to FIG. 17. Herein, the sequences
are normative, the description presented above is informative.

[0080] Hereinafter, FIG. 12 to FIG. 17 are diagrams showing Golay sequences that can be applied to the present
disclosure.

3. Exemplary embodiment that is applicable to the present disclosure

[0081] The PPDU format shown in FIG. 10 may be applied as the PPDU format of the 11ay system that is applicable
to the present disclosure. Herein, an AGC field may be additionally included in a section that is positioned between the
Data field and the TRN field.

[0082] At this point, each field may be defined as shown below.

[Table 2]
Field Description
L-STF Non-EDMG Short Training field
L-CEF Non-EDMG Channel Estimation field
L-Header Non-EDMG Header field
EDMG-Header-A EDMG Header A field
EDMG-STF EDMG Short Training field
EDMG-CEF EDMG CHannel Estimation field
EDMG-Header-B EDMG Header B field
Data The Data field carriers the PSDU(s)
AGC Automatic Gain Control field
TRN Training sequences field

[0083] In case the STA according to the present disclosure is operated in accordance with a Single Input Single Output
(SISO) scheme that uses a single channel, the EDMG-STF and EDMG-CEF of Table 2 may not be transmitted.
[0084] Hereinafter, a method of designing an EDMG-STF for an OFDM packet (or for an OFDM transmission mode)
is proposed based on the above-described technical configurations. More specifically, the present disclosure proposes
a method of designing an EDMG-STF for an OFDM packet while considering the following reference details. Hereinafter,
the reference details that are being considered in the present disclosure will be described in detail.

(1) Frequency / time domain sequence

[0085] The EDMG-STF for an OFDM packet may be transmitted by being configured of a sequence that is generated
in the time domain. For example, the EDMG-STF for an OFDM packet may be defined as a DMG-STF that is defined
in the 11ad system, or as a new Golay sequence, or as an EDMG-STF for a single carrier (SC) that is defined in the
11ay system.

[0086] As a method for matching the sequence defined in the above-described methods with a bandwidth that is
occupied by the OFDM packet, a resampling method that is used in the 11ad system may be amended and used, or a
new sampling rate may be defined and used. However, the implementation of such configuration may cause a consid-
erable burden.

[0087] Accordingly, the present disclosure proposes a method that allows the EDMG-STF to be compatible with an
EDMG-CEF by generating a sequence that corresponds to the EDMG-STF in the frequency domain. Thus, by also
allowing the bandwidths for the payloads to match one another, a more accurate AGC may be performed as compared
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to the STA.

[0088] FIG. 18 is a diagram respectively showing bandwidths of an SC packet and an OFDM packet in case of a 2-
channel bonding and a 4-channel bonding.

[0089] As shown in FIG. 18, in case multiple channels are bonded, a difference between the bandwidth of the SC
packet and the bandwidth OFDM packet may be equal to 0.47 GHz (e.g., in case of 2CB, see (a) of FIG. 18) or 1.28
GHz (e.g., in case of 4CB, see (b) of FIG. 18) in accordance with the number of bonded channels. Accordingly, a situation
where the STA cannot perform an accurate AGC may occur. As described above, the occurrence of such situation
increases in accordance with an increase in the number of bonded channels.

(2) Processing time for L-Header decoding

[0090] The EDMG-STF for the SC packet is designed to have 18 Ga,,5*Ncg sequences and 1 -Ga,,g*Ncg sequence
considering the processing time of the DMG header. At this point, the time occupied by the total of 18+1 sequences is
equal to approximately 1.3818us. Herein, Ng indicates a number of channels being used for channel bonding by using
a channel bonding factor.

[0091] As described above, the EDMG-STF for the OFDM packet that is proposed in the present disclosure may also
be designed while considering the processing time of the DMG header. At this point, when it is assumed that the length
(Tppr*Tg)) of one OFDM symbol is equal to 0.2424us, 6 or more OFDM symbols may be needed for the decoding of
the legacy header. This is because 1.3818us / 0.2424us =5.7. Thus, the configuration of an EDMG-STF by using 6
OFDM symbols is proposed in the present disclosure.

(3) Compatible structure to EDMG-STF for SC

[0092] As described above, the EDMG-STF for the SC may have a structure of being repeated 4 times within a single
carrier block by using Ga128 (in case Ncg=1). Herein, the structure that is repeated as described above and the number
of such structure may influence the AGC and the synchronization performance. Accordingly, the OFDM-specific EDMG-
STF may also have a structure of being repeated 4 times during one DFT/IDFT period so as to have similar performance
requirement values as the SC.

[0093] Herein, the structure of having a specific sequence being repeated 4 times during one DFT/IDFT period is
advantageous in that, when considering that a Cyclic Prefix (CP) length of the 11ad system is configured of Tpg1/4, the
corresponding structure has a uniform structure wherein a specific sequence is repeated 5 times during one OFDM
symbol period.

[0094] As described above, in order to allow a specific sequence to be repeated 4 times within the time domain during
the DFT/IDFT period, the EDMG-STF for the OFDM according to the present disclosure may have a structure of having
3 zeros (0s) being repeatedly inserted within the frequency domain.

(4) Hardware (HW) complexity

[0095] As a solution for reducing hardware (HW) complexity, a value other than 0 being included in the EDMG-STF
sequence, which is proposed in the present disclosure, may be given a value corresponding to any one of + 1, -1, +j, and +j.

(5) Orthogonality for MIMO support

[0096] In order to support MIMO transmission, the sequences for each of the spatial streams according to the present
disclosure may be designed to be mutually orthogonal (or orthogonal to one another).

(6) Peak to Average Power Ratio (PAPR) performance

[0097] In order to achieve highly reliable signal transmission and reception, the sequences according to the present
disclosure may be designed to minimize PAPR. Most particularly, the EDMG-STF according to the present disclosure
may be designed to have a similar PAPR as the PAPR (e.g., 3.12dB) of the DMG-CEF of the 11ad system.

[0098] Hereinafter, a sequence that is applicable to a case where one or two channels are bonded based upon the
above-described reference details and a method for generating the corresponding sequence will be described in detail.
[0099] Herein, the EDMG-STF according to the present disclosure has a fixed time size (or length) (e.g., 6 OFDM
symbol periods). At this point, the fixed time size may be configured independently from the number of space-time
sequences.

[0100] The structure of the EDMG-STF field according to the presentdisclosure may be determined based on a number
of consecutive channels (e.g., 2.16GHz channel) being transmitted and an index of a space-time stream.
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[0101] Hereinafter, a sequence that is applicable to a case where three channels are bonded based upon the above-
described reference details and a method for generating the corresponding sequence will be described in detail.
[0102] In order to perform an EDMG OFDM transmission through a channel configured of three bonded channels
(e.g., 6.48 GHz), a frequency sequence (or frequency domain signal), which is used for configuring the EDMG STF field
for the igrg!h space-time stream, may be expressed as shown below in the following equation.

[Equation 3]
EDMG - STF'; 4, = {0,0,0, EDMGS}% ,.0.0.0, EDMGS',, ,..0,0,0}

where "igrg" is the space-time stream number and 1 <ig7g<8

[0103] At this point, ED MGSJ’& 392 and EDJWG mg;’“ 392 for each space-time stream may be defined
. . . . . ED WGS%;? 592

as shown in FIG. 19 to FIG. 26. More specifically, FIG. 19 is a diagram showing and

EDMGS's EDMGS,% <,

rzgﬁr: 50z

in a case where igtg is equal to 1, FIG. 20 is a diagram showing and

EDMGS, ?:tgfn“e 30z ED MGS&B{‘ ez

in a case where igrg is equal to 2, FIG. 21 is a diagram showing and

EDMGS's: EDMGSZ

vighet 592

in a case where igtg is equal to 3, FIG. 22 is a diagram showing and
EDMGS™ . EDMGS
&9-27% in a case where igTg is equal to 4. FIG. 23 is a diagram showing and
E iS’;“S
EDMGS!%,. &, o o  EDMGS;% .,
in a case where igrg is equal to 5, FIG. 24 is a diagram showing and
isrg
EDZWGSng;’” SO7 . . . . . . ED MGS‘J'@{} Tk
in a case where igrg is equal to 6, FIG. 25 is a diagram showing and
3 isrs
ED iw{;srﬁgfprs.iﬁ . S . . . ED MGS?eﬂ 392
in a case where ig1g is equal to 7, and FIG. 26 is a diagram showing and

ED] Tgrg
‘WGS?fgirEs.SQE . L
in a case where igrg is equal to 8.

[0104] As a more simplified version of Equation 3 and each sequence shown in FIG. 19 to FIG. 26, sequences for
each space-time stream may be expressed as shown below.

[Equation 4]
EDMG — STF'SS = { EDWGS‘;’S}SWvG 0,0, EDW(IS,@;W 595}

6506

where:
isTs is the space-time stream number and 1 <igrg<8

EDMGS?ss EDMGS)%,, o

left 595
[0105] Atthis point, the - and for each space-time stream may be respec-

tively defined as {0, 0, O, }and { > 0, 0, 0} of Equation 3. Accordingly, the
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EDMGS = _ EDMGS
feft.595 Mo
395 and "ghi395 for each space-time stream may be defined as shown in FIG. 27 to

EDMGS fgm

FIG. 34. More specifically, FIG. 27 is a diagram respectively showing in a case where igrg is

i [ ?_'ETS
equal to 1 or 2, FIG. 28 is a diagram respectively showing

EDMGS ;gm

4, FIG. 29 is a diagram respectively showing in a case where igrg is equal to 5 or 6, and FIG.

EDMGS% .

30 is a diagram respectively showing in a case where igtg is equal to 7 or 8. FIG. 31 is a diagram

EDMGS’s

rightt 595

in a case where igrg is equal to 3 or

respectively showing

EDMGSs

. vightt 585 . X . . . .
showing in a case where ig7g is equal to 3 or 4, FIG. 33 is a diagram respectively showing

EDMGSs

rightt 595

in a case where ig1g is equal to 1 or 2, FIG. 32 is a diagram respectively

in a case where igtg is equal to 5 or 6, and FIG. 34 is a diagram respectively showing

EDMGS"

rightt 395 ) )
in a case where igrg is equal to 7 or 8.

[0106] Referring to the above-described equations, igtg may indicate a spatial stream index, and a subscript may
indicate the length of each sequence. Additionally, the three zero (0) values that are positioned in the middle part of the
equation presented above may denote a null carrier for a Direct Current (DC) offset removal.

[0107] Meanwhile, as a solution for preventing unintentional beamforming, which occurs in a case where the same
signal is transmitted from each stream when performing MIMO transmission, the sequences for each spatial stream that
are proposed in the present disclosure may be designed to be mutually orthogonal.

[0108] Hereinafter, as an example that is applicable to the present disclosure, an example for generating the above-
described sequences will be described in detail. In other words, in order to generate the above-described sequence,
the STA according to the present disclosure may use a sequence generating method, which will be described later on,
or use sequence information (or table information) stored in a separate storage device, or use other diverse methods.
Therefore, in order to generate an EDMG-STF field, the STA according to the present disclosure may use the detailed
sequences that are described above. However, in this case, the STA according to the present disclosure may not
necessarily use only the following method but may also use other methods so as to generate and use the above-described
sequences.

Al 7 i575
ED *WGSfeﬂﬁ@: EDMG rightt 592
[0109] Forexample, the and for each spatial stream, which are defined
as described above in Equation 3 and FIG. 19 to FIG. 26, may be drawn in accordance with the following procedure.

EDMGS;% ., L EDMGS.;

vightt 502

[0110] Firstly, the a may be defined as shown below in the following
: vj
iz § s 5IE
. ~ EDMGS 3, (1) EDMGS left. 392
equation. At this point, may refer to an nth value of > and

EDMGS,, 50, (1) EDMGS's:

3 E
may refer to an nth value of rightt. 592,
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[Equation 5]
: subSeq % s (n/4), nmod4 =1

EDMGS ;g;fsgz (n) = :
0 , nmod4ds=1

subSeq!. . (n/4), nmodd=2

EDMGS™ . (n) =
- right 592
, nmod4= 2
subSeq:> subSeq™=
[0111] Referring to Equation 5, qw?’l""& and ]‘?g;*"'“g may bedefined as shown below in the fol-

lowing equation.
[Equation 6]
subSeq, (1) =[P, 477 AT — AT ]

subSeq, g 14s (M) =[BT, JBS™  B" .q"" ]

[0112] Referring to Equation 6, piSTS and ¢/STs may be defined in accordance with the space-time stream index (or
number) as shown below in the following table.
[Table 3]
Space-time stream number | p/sTs q'sTs
1 [ +j-j -l -5+l
2 [ +1 +j +1] [ -1 +j-1]
3 [+1 - +1 4] [+1-1-1+1]
4 [+ - -+l Fj-1--1
5 [+1--14] [-1-+1-]
6 [-1 - -1 -] [+1+1-1-11
7 [+1+1+1-1] | [-1+1-1-1]
8 [+ +] [ +1-+1]
fsrs Lerg
4

[0113] Additionally, referring to Equation 6,
which is shown below in the following equation.

and

21
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[Equation 7]
Al (n) =[+1,+ 1. —1]. forigrs=1.2. ... . 8

3,;5?3 (??} = [%’I,"%" j:, + 1] s for 3’3;{5”1? 2,....8
AT (n) =W, 47 (), BT (n)]

By () = [ 4% (n).— B ()]

7557«5‘
W,

[0114] Herein, k indicates an iteration index, and indicates the weight for a sequence of the igrst" space-time

stream and a kth iteration.

W’fm

[0115] A k vector for each space-time stream may be expressed as shown below in Table 4.

[Table 4]

Space-time stream number ;j‘};m

[+1, +1, +1, +1]

-

[+1,+1, -1, +1]

[+1,-1, +1, +1]

[+1,-1,+1, -1
[-1, +1,+1, -1]
[-1, -1, +1, 1]
[-1,-1, -1, +1]
[-1,-1,-1,-1]

oI N B~ WO|DN

s gy = [-L— j.—1
[0116] Additionally, in Equation 7, B‘} (1) [ =7 J; ] may be applied instead of

By (m)y=[+L+ j.+1]
[0117] Alternatively, referring to Equation 7, element values corresponding to an inverse order of the elements shown
flars Ilsry

in Equation 7 may be applied to ‘ and * Accordingly, this may be expressed as

Ay

qlsts (??): [_L + L + 1] g:}m {n)= [*’é‘- L+ j.+ 1}
and '

[0118] Meanwhile, elements satisfying mutual orthogonality may be applied as the vector for each space-time stream.
For example, unlike Table 4, complex numbers including imaginary numbers may also be applied as the elements

T fsrs
L k .
configuring the vector for each space-time stream.

T Fsrs
[0119] In case of configuring the * vector for each space-time stream as shown in the table presented above,
a PAPR for each space-time stream may be expressed as shown below.
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[Table 5]

Space-time stream number | PAPR (dB)

1 3.85
3.86
3.87
3.80
3.88
3.88
3.89
3.91

ol Nl B~ WO|DN

[0120] Referring to the above-described configurations, the EDMG-STF field transmit (or transmission) waveform in
the time domain may be defined as shown below, in a case where the OFDM sampling rate corresponds to
Fs=Ncg*2.64GHz and where the time period (or duration) corresponds to Tg=1/F ns.

[Equation 8]
f » 1 Fg N 7 »
FErpG-STF (,*}‘ I, }: = + Torw n{‘? I, } Z Z { :%Lr iz EDMG - STF;™* exp{jQﬁi'sﬁ; ({3}; }}
Vs Nwo-str BN fazs =t

Tone
NEDMG—.S‘B”F
[0121] Herein, in case Ncg=1, 2, 3, and 4, the is respectively equal to 88, 192, 296, and 400, and Q,
indicates a kth spatial mapping matrix per subcarrier, and [ 1, indicates a matrix element of an mth row and an nth
column. w(qTy) indicates a window function that is applied in order to mitigate (or smooth) the transitions between
consecutive OFDM symbols. And, herein, the definition of the w(qT,) may be implementation dependent.

[0122] FIG. 35 is a flow chart showing a signal transmission method according to an exemplary embodiment of the
present disclosure.

[0123] Firstly, a station (STA) according to the present disclosure generates an EDMG STF field, which is being
transmitted in an OFDM mode (or transmitted for an OFDM packet) based on a number of channels (e.g., 3), which are
includedin abonded channel through which an EDMG PPDU is transmitted, and anindex of a space-time stream (S3510).
[0124] At this point, an EDMG STF sequence for each space-time stream being included in the EDMG STF field may
be configured to have a format of {A, 0, 0, 0, B}, and A and B may be configured of 595-length sequences.

[0125] Most particularly, {A, 0, 0, 0, B} of each space-time stream may be orthogonal to {A, 0, 0, 0, B} of another
space-time stream. In order words, an entire sequence {A, 0, 0, 0, B} for a first space-time stream may be configured
to be orthogonal to an entire sequence {A, 0, 0, 0, B} for a second space-time stream.

[0126] At this point, non-zero values that are included in A may be configured based on a first sequence having a
length of 4 bit (or having 4 non-zero elements), a second sequence having a length of 3 (or having 3 non-zero elements),
and a third sequence having a length of 3 (or having 3 non-zero elements), and the first, second and third sequences
are repeatedly included in A with a predetermined weight, and non-zero values that are included in B may be configured
based on a fourth sequence having a length of 4 (or having 4 non-zero elements), the second sequence having a length
of 3 (or having 3 non-zero elements), and the third sequence having a length of 3 (or having 3 non-zero elements), and
the fourth, second and third sequences are repeatedly included in A with a predetermined weight.

[0127] Accordingly, A and B for each space-time stream may be configured as shown in FIG. 19 to FIG. 34.

[0128] Herein, the EDMG STF field may be configured to have the length of 6 OFDM symbols.

[0129] At this point, a maximum of 8 space-time streams may be configured, and a first sequence (pSTs) and a fourth
sequence (gs7s) of each space-time stream (igtg) may each be configured as shown below in Table 6.
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[Table 6]
Space-time stream number | pisTs qisTs
1 [+ Fi-i-+
[+ | F-14-1]
[F19+14) | [#1-1-1+41]
[+i-i-+ 5-1-5-1]
[+#14-14] | F14+14]
[-1 4 -14] [+1+1-1-1]
[+1+1+1-1] | [-1+1-1-1]
[H-5++ [ +1 - +1]

ol N~ O|DN

: fsrs
(A () , (B (),
[0130] A second sequence and a third sequence
each be configured to have a sequence as shown below in Equation 9.

[Equation 9]
A (n) =[+1,+1,—1]

By (n) =[+1,+ j,+1]

subSeq )% (1)

[0131] Herein, non-zero values that are included in A and B may be configured of sequences of

i
subSe q ?gﬁ‘ii% (;?)

and > which are respectively determined by Equation 10 as shown below.

[Equation 10]
subSeqi s (n) =[p"* A A7~ A7 ]

S‘“bSEQ:fggr 145 (”) [Bzm Ef‘m EIW qu ]
tsry B;m

[0132] In Equation 10, *  and are determined in accordance to Equation 11, which is shown below.

[Equation 11]
A (n) = [, A7 (n), BES (n)]

By (n) = [ 47 (n),— B ()]

24
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;;?;‘/"m
[0133] In Equation 11,the  *

is shown below.

for each space-time stream may be configured as shown below in Table 7, which

[Table 7]
Space-time stream number W,;m
k

1 [+1, +1, +1, +1]
2 [+1 +1, -1, +1]
3 [+1,-1, +1, +1]
4 [+1,-1,+1, -1]
5 [-1, +1, +1, 1]
6 [-1,-1,+1,-1]

7 [-1,-1,-1, +1]

8 [-1,-1,-1,-1]

[0134] Herein, A and B of each space-time stream may include a {0, 0, 0} sequence between the non-zero values.
[0135] Most particularly, A of each space-time stream may include a {0, 0, 0, 0} sequence, which is positioned in a
foremost position, and a {0, 0} sequence, which is positioned in a rearmost position. And, B of each space-time stream
may include a {0, 0} sequence, which is positioned in a foremost position, and a {0, 0, 0, 0} sequence, which is positioned
in a rearmost position.

[0136] Thereafter, the station transmits the EDMG STF field being transmitted in the OFDM mode to another station
through a space-time stream within the three bonded channels (S3520).

4. Device configuration

[0137] FIG. 36 is a diagram describing a device for implementing the above-described method.

[0138] Awireless device (100) of FIG. 36 may correspond to an initiator STA, which transmits a signal that is described
in the description presented above, and a wireless device (150) may correspond to a responder STA, which receives a
signal that is described in the description presented above. At this point, each station may correspond to a 11ay device
(or user equipment (UE)) or a PCP/AP. Hereinafter, for simplicity in the description of the present disclosure, the initiator
STA transmits a signal is referred to as a transmitting device (100), and the responder STA receiving a signal is referred
to as a receiving device (150).

[0139] The transmitting device (100) may include a processor (110), a memory (120), and a transmitting/receiving unit
(130), and the receiving device (150) may include a processor (160), a memory (170), and a transmitting/receiving unit
(180). The transmitting/receiving unit (130, 180) transmits/receives a radio signal and may be operated in a physical
layer of IEEE 802.11/3GPP, and so on. The processor (110, 160) may be operated in the physical layer and/or MAC
layer and may be operatively connected to the transmitting/receiving unit (130, 180).

[0140] The processor (110, 160) and/or the transmitting/receiving unit (130, 180) may include application-specific
integrated circuit (ASIC), other chipset, logic circuit and/or data processor. The memory (120, 170) may include read-
only memory (ROM), random access memory (RAM), flash memory, memory card, storage medium and/or other storage
unit. When the embodiments are executed by software, the techniques (or methods) described herein can be executed
with modules (e.g., processes, functions, and so on) that perform the functions described herein. The modules can be
stored in the memory (120, 170) and executed by the processor (110, 160). The memory (120, 170) can be implemented
(or positioned) within the processor (110, 160) or external to the processor (110, 160). Also, the memory (120, 170) may
be operatively connected to the processor (110, 160) via various means known in the art.

INDUSTRIAL APPLICABILITY
[0141] Although the present disclosure has been described in detail under the assumption that the present disclosure
can be applied to an IEEE 802.11 based wireless LAN (WLAN) system, the present disclosure will not be limited only

to this. It will be understood that the present disclosure can be applied to diverse wireless systems capable of performing
data transmission based on channel bonding by using the same method as presented herein.
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Claims

1.

A method for transmitting, by a first station, STA, a signal in a wireless LAN, WLAN, system, characterized by:

generating an Enhanced Directional Multi Gigabit, EDMG, Short Training Field, STF, field based on a number

of channels and a space-time stream, STS, index (S3510); and

transmitting an EDMG Physical Protocol Data Unit, PPDU, including the EDMG STF field in an Orthogonal

Frequency Division Multiplexing, OFDM, mode through an STS within 6.48 GHz to a second STA (S3520),
wherein an EDMG STF sequence for each STS is used for the EDMG STF field,

wherein the EDMG STF sequences for each STS is configured to have a format of {A, 0, 0, 0, B},

wherein each of A and B has a length of 595 bits,

wherein {A, 0, 0, 0, B} for a first STS is orthogonal to {A, 0, 0, 0, B} for a second STS,
wherein when the STS index is one, A is defined as {0, 0, 0, 0, -, 0, 0, 0, +j, 0,0, 0, -, 0, 0, O,
0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0, +1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0, 0

+1 ,+1,0,0,0, 4,0,

) » Yy

,0,0,+,0,0,0,+1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0, 0

0,00-1000-10,0,0,-000,-1,000-1,0,00,-1,0,0,0, +1,0,

0,0 ,+1,0,0,0,-1,0,0,0,-1,0,0,0,-,0,0,0,-1,0,0,0, +1, 0,
0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0, 4, 0,

0,0,+1,0,0,
0,
,,0+1000+1000 -1,0,0,0,-1,0,0,0, +1,0, 0,
0,

0

0

0
0,-1,0,0,
0,
0,+1,0,0,0, +j, 0,+1,0,0,0,+1,0,0,
,0,-1, 0,-1,0,0,0,+,0,0,0, - ,
-1,0,0,0,+1,0,0,0, -1, O
0,+1,0,0,0,-1, 0, -1,
,100 ,-1,0,0,0,4,0
1,0,0,0,—1,0,0,0,+1,0,

0,0,0,+1,0,0,0, -1,

0,0,
0,0,0,+1,0,0,
0,0, 1000
1 0 , 0, 0,
,-1,0,0,0,],0,0,0,1000+1O ,0
0,0,0,+1,000,-1,00,0,-,0,0 0,

0, 0

+1,0,0,0, +1, 0,0 +1,0,0,0,-1,0,
1,0,0

’ + )

0,
.0, -
0
0,0, -1,

,0,0,-1,0,0,0,4,0,0,0, 4
,+,0,0,0,+,0,0,0,-1,0,0,
1,0,0,0,+1,0,0,0,-1,0,0,0, -1,

oo
+
-
oo
o
oo
_-{-

o e
o
o
+
=

Opo=

© oo

Opo
+

0
O, -j, 0,
,0,-1,0,0,0, 1,0,0,0,+1,0
,0,4,0,0,0,-1,0,0,0,-1,0,0,

,0,0,0
,0,+1,0,0,0,+,0,0,0,+,0,0,0,-,0,0,0, +j,0,0,0,

4,0,0,0,+1,
,-1,0,0,0, 4,0,
,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0, 0,0, 4}, 0, 0,0, +1,0, 0, 0, -1, 0, 0, 0, -1, 0, 0, 0, +1,
0,+1,0,0,0, +1,
,0,-1,0,0,0, 4,

+

+

, 0, +1,
1,0,
,-1,0,0,0,+1,0,0,0, +,0,0,0, +1,

0,

0,

o
+
—

, 0, +1,

1
1
1
0
0
0,
,0
+1
-1
1
0
1

0}.

The method of claim 1, wherein non-zero values included in A are configured based on a first sequence having a
length of 4, a second sequence having a length of 3, and a third sequence having a length of 3, and the first, second

and third sequences are repeatedly included in A with a predetermined weight, and

wherein non-zero values included in B are configured based on a fourth sequence having a length of 4, the second
sequence having a length of 3, and the third sequence having a length of 3, and the fourth, second and third

sequences are repeatedly included in A with a predetermined weight.
The method of claim 2, wherein the first sequence and the fourth sequence are configured based on Table 21:

[Table 21]

Space-time stream number

piSZS qlsn

1 [+ Fi-i-i-+l
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(continued)

Space-time stream number pz‘m gim

2 [ +1 +j +1] [ -1 +j-1]
3 [+1 - +1 -] [+1-1-1+1]
4 [+i-i-i +il [ -1 -i-1]
5 [F14-140 | 15414
6 [-1 - -1 -] [+1+1-1-1]
7 [+1+1+1-1] | [-1+1-1-1]
8 [ - +i +il [ +1 - +1]

pisfs isrs
where denotes the first sequence, denotes the fourth sequence, and igtg denotes each STS,

wherein the second sequence and the third sequence are configured based on Equation 31:

[Equation 31]

A () =[+1L+1,-1]

Bys (n) =[+1,+ j,+1]

: Is7s
A;m (n) 80 (3‘?) .
where denotes the second sequence, and denotes the third sequence,
3
subSeq, ;g 5 (1)
wherein non-zero values included in A and B are configured of sequences of and

i
su E?SE'Q fg‘ir‘i—%& (??)

> each being determined by Equation 32 shown below:
[Equation 32]
. igry Vo [ ogalfsrs sy gisrs {isrs
3355‘9@4’3@;?,148 (M) =[p™ A7, A7 ~47]

: i I i pi i is
subSeq, %, s (1) =B, jB™ B .q"" ]

i i
A -Bg;m
wherein, in Equation 32, each of 4 and is determined by Equation 33 shown below:
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[Equation 33]

A () =[P 457 (). B ()]

Bém ( }?) = UV; 8 d{;,ﬁff (??)5 - B ;rﬁff (}3 )]

risrs
W,

wherein for each STS shown in Equation 33 is determined as shown below in Table 22.

[Table 22]

Space-time stream number

W

[+1, +1,+1, +1]

-

[+1, +1, -1, +1]

[+1, -1, +1, +1]
[+1, -1, +1, 1]
[-1, +1, +1, -1]
[-1, -1, +1, -1]
[-1,[-1, -1, +1]
[-1,-1,-1,-1]

o N o~ O|DN

4. The method of claim 3, wherein each of A and B includes a {0, 0, 0} sequence between the non-zero values.

5. The method of claim 4, wherein A includes a {0, 0, 0, 0} sequence being positioned in a foremost position and a {0,
0} sequence being positioned in a rearmost position, and
wherein B includes a {0, 0} sequence being positioned in a foremost position and a {0, 0, 0, 0} sequence being

positioned in a rearmost position.

45

50

55

6. A method for receiving, by a first station, STA, a signal in a wireless LAN, WLAN, system, characterized by:

receiving an Enhanced Directional Multi Gigabit, EDMG, Physical Protocol Data Unit, PPDU, including an EDMG
Short Training Field, STF, field being generated based on a number of channels and a space-time stream, STS,
index, wherein the EDMG PPDU is transmitted in an Orthogonal Frequency Division Multiplexing, OFDM, mode
through an STS within 6.48 GHz channel from a second STA,

wherein an EDMG STF sequence for each STS is used for the EDMG STF field,

wherein the EDMG STF sequence for each STS is configured to have a format of {A, 0, 0, 0, B},

wherein each of A and B has a length of 595 bits,

wherein {A, 0, 0, 0, B} for a first STS is orthogonal to {A, 0, 0, 0, B} for a second STS,

wherein when the STS index is one, A is defined as {0, 0, 0, 0, -+, 0, 0, 0, +j, 0,0, 0, -, 0,0, O, -, 0, O, O, +1, O,
0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,+,0,0,0, +1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0, 0, 0, -, O,
,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0, 0, 4, 0,0, 0, +1,0,0,0,-1,0,0,0,-1,0,0, 0, +1, 0,
+1,0,0,0,+,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0, 0, +, 0,0, 0, +1, 0, 0, 0, +1,
o, +1,0,0,0,-1,0,0,0,-1,0,0,0,4,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0, -, 0,
-1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0, +1,0,0, 0, +1,0, 0, 0, -1, O,
1,0,0,0,+,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0, 0, +1, 0,
1,0,0,0,-1,0,0,0,+1,0,0,0, +j,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0, 0, +1,0,0, 0, +1, 0, 0, O, +j, O,

+

0
0,0
0,0
0,0
0,0
0,0

+
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1,0,0,0, -1,
1,0,0,0, J,0,0,0, -1,0,0,0,-1,0,
,+1,0,0,0,-1,0,0,0,+1,0,0

L O«
© O O«
+

oo
o+
ASIRS
ot O

Ol OO O O
o o

o

o

OOO
—Oo O

=
©
©
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,0
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=

© o
o

-j, 0,0,0, -1, 0,0,0,-1,0,0,
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©ooooo
© +
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- O
o~
pu
oL
o+
—_—
O o -

The method of claim 6, wherein non-zero values included in A are configured based on a first sequence havi

0

0
0,0,-
0

0

-1, 0,
,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,
,0,+1,0,0,0,4j, 0,0, 0,-,0,0,0,5,0,0,0,+,0,0,0,0}.

+1
,+1,

+

+

1

1

1
j, 0
0,0
1,0,
0,0
+1
1
+1,
0

1

+ ’

ng a

length of 4, a second sequence having a length of 3, and a third sequence having a length of 3, and the first, second

and third sequences are repeatedly included in A with a predetermined weight, and

wherein non-zero values included in B are configured based on a fourth sequence having a length of 4, the second
sequence having a length of 3, and the third sequence having a length of 3, and the fourth, second and third

sequences are repeatedly included in A with a predetermined weight.

The method of claim 7, wherein the first sequence and the fourth sequence are configured based on Table 31:

[Table 31]
Space-time stream number | pisTs qisTs
1 [+ -1+

41441 | Fi-1+4-1]
154141 | [#1-1-141]
4454 | F-15-1
[F15-14] | F1+14]
[-1 - -1 -j] [+1 +1 -1 -1]
[+1+1+1-1] | [-1+1-1 1]

oI N~ O|DN

+1 -+

where pisTs denotes the first sequence, ¢isTs denotes the fourth sequence, and igrg denotes each STS,
wherein the second sequence and the third sequence are configured based on Equation 41:
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[Equation 41]

A () =[+1L+1,-1]

Bys(n) =[+1,+ j,+1]

Ay (n) Bém (n)

where denotes the second sequence, and denotes the third sequence,

subSeq, s 45 (1) .

wherein non-zero values included in A and B are configured of sequences of nd

i
su E?SE'Q fg‘ir‘i—%& (??)

> each being determined by Equation 42 shown below:
[Equation 42]
subSeq, 3 1 (M) =[P L AT° AT~ A7 ]

, fors Fay o= [ Pl Ris Fsps a7
5*”Z"*‘S‘?@’;;zgm.ma(’?) i ['843 *’jﬁ4m 3 B‘;m .4 " ]

tsry st
wherein, in Equation 42, each of 4 and 4 is determined by Equation 43 shown below:
[Equation 43]

AT () =[5 47 (n), B ()]

Bém ( ﬁ) = [fV; SIS d—fgﬁff (??); - B ;ﬁf (H )]

"{XTS
wherein K/f( for each STS shown in Equation 33 is determined as shown below in Table 32.
[Table 32]
Space-time stream number Wﬂ-m
k

1 [+1, +1, +1, +1]

2 [+1, +1,-1, +1]

3 [+1, -1, +1, +1]

4 [+1, -1, +1,-1]

5 [-1, +1, +1 ,-1]

30



EP 3 599 746 B1

(continued)
Space-time stream number :
Wy
k
6 [-1,-1, +1, -1]
7 [-1,-1, -1, +1]
8 [-1,-1,-1,-1]

9. The method of claim 8, wherein each of A and B includes a {0, 0, 0} sequence between the non-zero values.

10. The method of claim 9, wherein A includes a {0, 0, 0, 0} sequence being positioned in a foremost position and a {0,
0} sequence being positioned in a rearmost position, and
wherein B includes a {0, 0} sequence being positioned in a foremost position and a {0, 0, 0, 0} sequence being
positioned in a rearmost position.

11. A station device (100) for transmitting a signal in a wireless LAN, WLAN, system, comprising:
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a transceiver (130) transmits/receives a signal to/from another station device (150); and

a processor (110) being operatively connected to the transceiver (130) and performing signal processing of the
signal,

the station device (100) being characterized in that the processor (110) is configured:

to generate an Enhanced Directional Multi Gigabit, EDMG, Short Training Field, STF, field based on a
number of channels and a space-time stream, STS, index (S3510), and

to transmit an EDMG Physical Protocol Data Unit, PPDU, including the EDMG STF field in an Orthogonal
Frequency Division Multiplexing, OFDM, mode through an STS within 6.48 GHz (S3520),

wherein an EDMG STF sequence for each STS is used for the EDMG STF field,
wherein the EDMG STF sequences for each STS is configured to have a format of {A, 0, 0, 0, B},
wherein each of A and B has a length of 595 bits,
wherein {A, 0, 0, 0, B} for a first STS is orthogonal to {A, 0, 0, 0, B} for a second STS,
wherein when the STS index is one, A is defined as {0, 0, 0, 0, -, 0, 0, 0, +j, 0,0, 0, -, 0, 0, O, -, 0, O, O, +1, O,
0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +j,0,0,0, +1,0,0,0, +1,0, 0,0, +1,0,0,0,-1,0,0,0,-1,0,0, 0, -}, O,
0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0, 0, +1, 0,
+1,0,0,0,+,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0, 0, +, 0,0, 0, +1, 0, 0, 0, +1,
-, 0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0, 4, 0,
0,0,0,-1,0,0,0, 4, ,-1,0,0,0,+1,0,0,0,+1,0,0,0, -1,
000+1000100010001,000 , 0, 1
o,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0
0,0, 1
0,0,-1,0,

» Yy

o

ooo_oo_ooo
+
_\_\_\_
o000l ~c¢

0,0,+1,0,0,0, +,0, +1,0,0, 0, +1,
,0,0,0,-1,

0,
0, -1,
-1, 0,

.O
A

0,4, 0, ,
+1,0,0,0, -1 0, -,

0,
,0,+1,0,0,
0,

0,0,
100 0,0,

-2
°
o
+
‘.—\..
°
+
=
o
o
o
&
o -
o -
o -
+
-
O
O
O
_\
o
o
B
o
o
P
g

0,
0
0
0
0
0
0
0
0
0, -
0

0
,1,0,0,0,],0,0,0,1000+1000+1OO 100 ,
-1.0,0,0,+1,0,0,0,-1,0,0,0,4,0,0,0,-1,0,0,0,-1,0,0,0, 1,0,0,0,+1,0,0,0,+, . 0, ,+J
+1,0,0,0,+1,0,0,0 1,0,0 0,0 1,0,0

0,0

0,0,0,+j,0,0,0,+1,0,0,0, 1,0,0, 0,-1,0,

,0,0, +1, ,0,0,+,0,0,0,-1,0

,0,0, +1 0,0,-1,0,0,0,+1,0,
0 j.0,0,0, 4

0 1,0
0 +1,0,
0,0,0, ,+1,0, ,
0,0, -, 0,0,

0

0, ,
+1,0,0,
0,0,0,+j,0,0,0, ,,0,0,+J,
0, j,0,0,0,+j,0,0,0,+J,0

<

i, 0,
0 0, +j,
0,0, 4, j, 0,0,
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0,+,0,0,0,4,0,0,0,-1,0,0,0, 4, 0,0,0, +1, 0,
10,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,, 0,
0,0,0 -1,0,0,0,-1,0,0,0,+1,0,0,0,
4,0,0,0,-1,0,0,0,-1,0,0,0, -1,
-1,0,0,0,+1,0,0,0,+j,0,0,0, +
0,0,4,0,0,0,-,0,0,0,+,0,0,0,0}.

0
0
,0, 0
0,

,0,0,0,
,0,+1,0,0,0,-j,0,

12. A station device (100) for receiving a signal in a wireless LAN, WLAN, system, comprising:

a transceiver (130) transmits/receives a signal to/from another station device (150); and

a processor (110) being operatively connected to the transceiver (130) and performing signal processing of the
signal,

the station device (100) being characterized in that the processor (110) is configured:

to receive an Enhanced Directional Multi Gigabit, EDMG, Physical Protocol Data Unit, PPDU, including an
EDMG Short Training Field, STF, field being generated based on a number of channels and a space-time
stream, STS, index, wherein the EDMG PPDU is transmitted in an Orthogonal Frequency Division Multi-
plexing, OFDM, mode through an STS within 6.48 GHz channel, wherein an EDMG STF sequence for each
STS is used for the EDMG STF field,

wherein the EDMG STF sequence for each STS is configured to have a format of {A, 0, 0, 0, B},

wherein each of A and B has a length of 595 bits,

wherein {A, 0, 0, 0, B} for a first STS is orthogonal to {A, 0, 0, 0, B} for a second STS,

wherein when the STS index is one, A is defined as {0, 0, 0, 0, -+, 0, 0,0, +, 0,0, O, -, 0, 0,0, -, 0, O, O,
+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,+j,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0, 0, -1, 0,
0,0+0,00,-1,0,00,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0,0, +j,0,0,0,+1,0,0,0,-1,0,0,0, -1,
0,0,0,+1,0,0,0,+1,0,0,0,4j,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0, 0, 0, +, 0, 0,
0,+1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0, 0, +1, 0,
0,0-10,00-00,0-10,00,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,-,0,0,0,-1,0,0, 0, +1,
0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, -1, 0, 0,
o-+,0,00,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0,0, +, 0, 0,0, +1,0,0, 0, -1, 0, 0, 0, -1,
0,0,0,+1,0,0,0,+1,0,0,0,4j,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0, 0, 0, +, 0, 0,
0,+1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0, 0, 0, +1,
0,00-10,00,+0,0,0,-1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0, 0, 0,
-1,0,0,0,-1,0,0,0, +1,0,0,0,-1,0,0,0, +,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0, 0, +1, 0, O,
0, +,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0,0,-1,0,0,0,-,0,0,0,-1,0,0,0, +1, 0, 0, 0, +1,
o0,00-1000-1,0,00,+0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0,0,-1,0,0,0, 4, 0,0, 0,
-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,+1,0,0, 0, +1,0, 0, 0, -1, O,
0,0,+1,0,0,0,+j,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0, 4}, 0, 0, 0, +1, 0, 0}, and
when the STS index is one, B is defined as {0, 0, +1,0, 0, 0, +1,0,0,0,-1,0, 0, 0, +1,0, 0, 0, 4}, 0, 0, O,
+1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,+1,0,0, 0, +1,0, 0, 0, -1, O,
0,0,+1,0,0,0,+,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0, 0,0, +1,0, 0,0, +, 0,0, 0, +1, 0, O, O,
-1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0, +,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0, 0, +1,0, 0, 0, +1, 0, O,
0,+j,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0,0, +j,0,0,0,+1,0,0,0,-1,0, 0, 0, -1,
0,0,0,+1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,+,0,0,0, +j,0,0,0,+,0,0,0, +,0,0,0,-1,0,0, 0,
+},0,0,0,+,0,0,0, +,0,0,0,+,0,0,0,+,0,0,0,+1,0,0,0,+,0,0,0,+,0,0,0,+,0,0,0, 4, 0,0, 0,
+,0,0,0,-1,0,0,0, +,0,0,0,-,0,0,0,+,0,0,0,+,0,0,0,+,0,0,0,-1,0,0,0, +,0,0,0, -, 0,0, 0,
4,0,0,0,+4j,00,0,+,0,0,0,+1,0,0,0,+,0,0,0,-,0,0,0,+,0,0,0, +,0,0,0, +,0,0,0,-1,0,0, 0,
+j,0,0,0,+,0,0,0,+,0,0,0,+,0,0,0, +j,0,0,0,-1,0,0,0,+,0,0,0,-,0,0,0,j,0,0,0, +, 0,0, 0,
+,0,0,0,-1,0,0,0, +,0,0,0, +1,0,0,0,+1,0,0,0,-1,0,0, 0, +1,0, 0, 0, +j,0, 0, 0, +1, 0, 0, 0, +1, O,
0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0, 0, +1, 0, 0, O, +j,
0,0,0,+1,0,0,0,-1,000-1,000+1,0,0,0,+1,0,0,0,+,0,0,0,+1,0,0,0,-1,0,0,0, -1, 0,0,
o, +1,0,0,0,-1,0,0,0,+0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0, 0, +1, 0,0, 0, +j, 0, 0, O, +1,
0,00,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +j,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0, +1, 0, 0,
0,+1,0,0,0,+j,0,0,0,+1,0,0,0,-,0,0,0,+,0,0,0,-,0,0, 0, +, 0,0, 0, 0}.
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Patentanspriiche

1. Verfahren zum Ubertragen, durch eine erste Station bzw. STA, eines Signals in einem Drahtlos-LAN- bzw. WLAN-
System, gekennzeichnet durch:

Erzeugen eines EDMG-STF-Feldes (EDMG: Enhanced Directional Multi Gigabit - verbessertes direktionales
Multi-Gigabit; STF: Short Training Field - Kurztrainingsfeld) basierend auf einer Anzahl von Kanéalen und einem
STS-Index (STS: Space-Time Stream - Raum-Zeit-Strom) (S3510); und

Ubertragen einer EDMG-PPDU (PPDU: Physical Protocol Data Unit - physische Protokolldateneinheit) ein-
schliellich des EDMG-STF-Feldes in einem OFDM-Modus (OFDM: Orthogonal Frequency Division Multiplexing
- Orthogonal-Frequenzmultiplex) Gber einen STS innerhalb 6,48 GHz zu einer zweiten STA (S3520),

wobei eine EDMG-STF-Sequenz fir jeden STS fir das EDMG-STF-Feld verwendet wird,

wobei die EDMG-STF-Sequenzen fiir jeden STS konfiguriert sind, ein Format von {A, 0, 0, 0, B} aufzuweisen,
wobei sowohl A als auch B eine Lange von 595 Bits aufweist,

wobei {A, 0, 0, 0, B} fur einen ersten STS orthogonal zu {A, 0, 0, 0, B} fiir einen zweiten STS ist,

wobei, wenn der STS-Index eins betragt, A definiertist als {0, 0, 0, 0, -j, 0,0, 0, +},0, 0,0, -, 0,0, 0, 4, 0, O, O,
+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0, +1,0,0, 0, +1,0,0,0,-1,0,0, 0, -1, 0, O,
0,+,000-10,00,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0, +1,0,0,0,-1,0,0,0, -1, 0, 0,
0,+1,0,0,0,+1,0,0,0, +,0,0,0, +1,0,0,0, +1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0, 0, 0, +}, 0, 0, O, +1, O,
0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0, 0, -1, O,
0,0-000-1,000,+1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,-,0,0,0,-1,0,0,0, +1,0, 0, 0, +1, O,
0,0,-1,0,0,0,+1,0,0,0,+,0,0,0,+1,0,0,0, +1,0, 0,0, +1,0, 0,0, -1,0,0,0,-1,0,0,0,-,0,0,0, -1, 0,
0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0, 0, 0, 4}, 0,0, 0, +1,0,0,0,-1,0,0,0,-1,0,0, 0, +1, 0, 0, O, +1,
0,0,0,+,0,0,0,+1,0,0,0, +1 0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0, 0, +1, 0, 0, O,
+1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0,0,-1,0,0,0, -, 0,0, 0, -1,
0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0, -1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0, 0, O, -1,
o,00,+00,0-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,-1,0,0,0, -1, 0,
0,0,+1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0, 0,
o-1,00,0-1,0,0,0, +1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0, 0,0, +1, 0, O,
0,+,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0,0, +,0,0,0, +1,0,0,0,-1,0,0,0,-1,0, 0,
0,+1,0,0,0,+1,0,0,0, +,0,0,0, +1, 0, 0},

und

wenn der STS-Index eins betragt, B definiert ist als {0, 0, +1, 0, 0, 0, +1,0,0,0,-1,0, 0,0, +1, 0,0, 0, +j, 0, O,
0,+1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0, +1,0,0,0, +1,0,0, 0, -1, 0, O,
0,+1,0,0,0,+j,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,+j,0,0,0,+1,0,0,0,-1,0,0,
o,-1,0,0,0,+1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0, +1,0, 0, 0, +j, 0, O,
0, +1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0, 0, 0, +j, 0,0, 0, +1,0,0,0,-1,0,0,0,-1,0, 0, 0, +1, O,
0,0,+1,0,0,0,+j,0,0,0,+1,0,0,0, +,0,0,0, +,0,0,0,-,0,0,0, +,0,0,0,-1,0,0, 0, +j, 0,0, 0, +j, 0, O,
0,+,0,0,0,+,0,0,0,-,0,0,0,+1,0,0,0,+,0,0,0,+,0,0,0,+,0,0,0,-,0,0,0,+,0,0,0,-1,0, 0, 0, 4,
0,0,0-0,0,0,-,0,0,0,+,0,0,0, +,0,0,0,-1,0,0,0,+j,0,0,0,+,0,0,0,-,0,0,0, +,0,0,0, -, 0, 0,
0,+1,0,0,0,4,00,0,4,0,0,0,+,0,0,0,+j,0,0,0,+j,0,0,0,-1,0,0,0, +,0,0,0, +,0,0,0, +, 0,0, 0, 5,
0,0,0,+,0,0,0,-1,0,0,0,+j,0,0,0,+,0,0,0,+,0,0,0, +,0,0,0, +j,0,0,0, -1, 0, ,+,0,0,0,+1,0,
0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,+j,0,0,0, +1,0,0,0, +1,0,0,0, +1,0, 0, 0, -1, O, 0 0,-1,0,0,0,-j,0,
0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0, 0, 0, +j, 0, 0, 0 +1,0,0,0,-1,0,0,0,-1,0,0,0, +1, 0,
0,0,+1,0,0,0,+j,0,0,0,+1,0,0,0,-1,0,0,0, -1,0,0,0, +1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0, 0, -1, 0,
0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,+,0,0,0, +1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0, 0, 0, +1, 0, 0, 0, +j,
0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,+,0,0,0,,0,0,0, -, 0,
0,0, +j,0,0,0,0}.

2. Verfahren nach Anspruch 1, wobei in A enthaltene Werte ungleich null basierend auf einer ersten Sequenz mit einer
Lange von 4, einer zweiten Sequenz mit einer Lange von 3 und einer dritten Sequenz mit einer Lange von 3
konfiguriert sind, und die erste, zweite und dritte Sequenz mit einem vorbestimmten Gewichtwiederholt in A enthalten
sind, und
wobei in B enthaltene Werte ungleich null basierend auf einer vierten Sequenz mit einer Lange von 4, der zweiten
Sequenz mit einer Lange von 3 und der dritten Sequenz mit einer Lange von 3 konfiguriert sind, und die vierte,
zweite und dritte Sequenz mit einem vorbestimmten Gewicht wiederholt in A enthalten sind.

3. Verfahren nach Anspruch 2, wobei die erste Sequenz und die vierte Sequenz basierend auf Tabelle 21 konfiguriert
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sind:
[Tabelle 21]

Raum-Zeit-Strom-Nummer pIsTS qisTs

1 [+ ] [-j -j 42-j +]]
2 [ +1 +j +1] [ -1 +j-1]
3 F1+14] | [+1-1-1+1]
4 [+j -+ +] F-1-5-1]
5 14141 | B +14]
6 [-1--14] [+1+1-1-1]
! [#1+1+1-1] | [-1+1-1-1]
8 il | HH

wobei pisTs die erste Sequenz bezeichnet, ¢isTs die vierte Sequenz bezeichnet und igrg jeden STS bezeichnet,
wobei die zweite Sequenz und die dritte Sequenz basierend auf Gleichung 31 konfiguriert sind:

[Gleichung 31]
ASTS(n) = [+1,+1, —1]
BE™S(n) = [+1, +j, +1]

isTs isTs
wobei AO (n) BO (n)

die zweite Sequenz bezeichnet und die dritte Sequenz bezeichnet,

isTs
Subseqlinks,148 (n)

wobei in A und B enthaltene Werte ungleich null mit Sequenzen von und

isTs
Subseqremts'“s(n) konfiguriert sind, die jeweils durch die nachstehend gezeigte Gleichung 32 bestimmt
werden:
[Gleichung 32]
subSeqsSTs_ (n) = [pists AISTS plsTs _ 4lsTs ]
qlinks,148 - p RV} y 41y ’ 4
isTs _ [pists :pists npists i
Subseqrechts,148(n) = [B4 ;]B4 ;B4 ,q STS]
tsts IsTs
wobei in Gleichung 32 sowohl 4 als auch 4 durch die nachstehend gezeigte Gleichung 33 bestimmt
wird:
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[Gleichung 33]
A;'{STS (n) = [Wkisrs lSTs S(n), B, lSTs (n)]
B’iSTS (n) = [Wkisrs lSTs S(n), —B; lSTs (n)]

i
W STS

wobei k fir jeden in Gleichung 33 gezeigten STS wie nachstehend in Tabelle 22 gezeigt bestimmt wird.

[Tabelle 22]
Raum-Zeit-Strom-Nummer WiSTS
k

1 [+1,+1,+1,+1]
2 [+1, +1, -1, +1]
3 [+1, -1, +1, +1]
4 [+1, -1, +1, -11
5 [-1, +1, +1,-1]
6 [-1, -1, +1, -1]
7 [-1, -1, -1, #1]
8 [-1,-1,-1,-1]

Verfahren nach Anspruch 3, wobei sowohl A als auch B eine {0, 0, 0}-Sequenz zwischen den Werten ungleich null
beinhaltet.

Verfahren nach Anspruch 4, wobei A eine {0, 0, 0, 0}-Sequenz, die an einer vordersten Position positioniert ist, und
eine {0, 0}-Sequenz, die an einer hintersten Position positioniert ist, beinhaltet, und

wobei B eine {0, 0}-Sequenz, die an einer vordersten Position positioniert ist, und eine {0, 0, 0, 0}-Sequenz, die an
einer hintersten Position positioniert ist, beinhaltet.

Verfahren zum Empfangen, durch eine erste Station bzw. STA, eines Signals in einem Drahtlos-LAN- bzw. WLAN-
System, gekennzeichnet durch:

Empfangen einer EDMG-PPDU (EDMG: Enhanced Directional Multi Gigabit - verbessertes direktionales Multi-
Gigabit; PPDU: Physical Protocol Data Unit - physische Protokolldateneinheit) einschlie3lich eines EDMG-STF-
Feldes (STF: Short Training Field - Kurztrainingsfeld), das basierend auf einer Anzahl von Kanalen und einem
STS-Index (STS: Space-Time Stream - Raum-Zeit-Strom) erzeugt wird, wobei die EDGM-PPDU in einem OF-
DM-Modus (OFDM: Orthogonal Frequency Division Multiplexing - Orthogonal-Frequenzmultiplex) tber einen
STS innerhalb eines 6,48-GHz-Kanals von einer zweiten STA Ubertragen wird,

wobei eine EDMG-STF-Sequenz fir jeden STS fir das EDMG-STF-Feld verwendet wird,

wobei die EDMG-STF-Sequenz fiir jeden STS konfiguriert ist, ein Format von {A, 0, 0, 0, B} aufzuweisen,
wobei sowohl A als auch B eine Lange von 595 Bits aufweist,

wobei {A, 0, 0, 0, B} fur einen ersten STS orthogonal zu {A, 0, 0, 0, B} fiir einen zweiten STS ist,

wobei, wenn der STS-Index eins betragt, A definiertist als {0, 0, 0, 0, -j, 0,0, 0, +},0, 0,0, -, 0,0, 0, 4, 0, 0, O,
+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0, +1,0,0, 0, +1,0,0,0,-1,0,0, 0, -1, 0, O,
o-,000-1000+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,+,0,0,0,+1,0,0,0,-1,0,0,0, -1, 0,0,
0,+1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0,+1,0,0,0, +, 0,0, 0, +1, O,
0,0, +1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,-,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0, 0, 0, -1, 0,
0,0,4,0,0,0,-1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0, +1,0, 0, 0, +1, 0,
0,0,-1,0,0,0,+1,0,0,0, +j,0,0,0,+1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0, -, 0,0, 0, -1, 0,
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0,+1,0,0,0,+,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0, 0, +1,0,0, 0, +1,0, 0, 0, #j,

0, -1, 0, 0, 0, +1, 0, Os Os '1, 01 01 01 _j1 01

0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0, +
0,+1,0,0,0,+1,0,0,0,+1,0,0,0, -1,

wenn der STS-Index eins betragt, B definiert ist als {0, 0, +1, 0, 0, 0, +1,0, 0, O, -

0,0,+1,0,0,0,+,0,0,0,+1,0,0,0, 4, 0,0,

0,+,0,0,0,000,-,0,00,+1,0,0,0
0,0,0+,0,0,0,-0,0,0, +,0,0,0, 4,0,

15

o

=)

o

F
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=}

o

20

0,-1,00,0,+,00,0,+00,0,-,0,0,0,+,0,0,0, +,0,0,0,-1,0,0,0, 4, 0, 0, 0, +1, 0,
,-1,0,0,0,+1,0,0,0, +,0,0,0, +1,0, 0,0, +1,0, 0,0, +1,0,0,0,-1,0,0, 0, -1, 0, 0, O, -}, O,

+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0, +1, 0,

,-1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0,,0,0,0,-1,0,0,0, -1, 0,
,+,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +],

0
0

)

0

0
0,0,0,+1,00,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,+,0,0,0,+,0,0,0, -, 0,

,%,0,0,0,+1,0,
0,0, +j, 0,0, 0, O}.

,+1,0,0,0, +1,0,

)

25

Verfahren nach Anspruch 6, wobei in A enthaltene Werte ungleich null basierend auf einer ersten Sequenz mit einer

7.

Lange von 4, einer zweiten Sequenz mit einer Lange von 3 und einer dritten Sequenz mit einer Lange von 3

konfiguriert sind, und die erste, zweite und dritte Sequenz mit einem vorbestimmten Gewichtwiederholt in A enthalten

sind, und

30

wobei in B enthaltene Werte ungleich null basierend auf einer vierten Sequenz mit einer Lange von 4, der zweiten

Sequenz mit einer Lange von 3 und der dritten Sequenz mit einer Lange von 3 konfiguriert sind, und die vierte,

zweite und dritte Sequenz mit einem vorbestimmten Gewicht wiederholt in A enthalten sind.

35

8. Verfahren nach Anspruch 7, wobei die erste Sequenz und die vierte Sequenz basierend auf Tabelle 31 konfiguriert

sind:

[Tabelle 31]
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wobei pisTs die erste Sequenz bezeichnet, qisTs die vierte Sequenz bezeichnet und igrg jeden STS bezeichnet,

wobei die zweite Sequenz und die dritte Sequenz basierend auf Gleichung 41 konfiguriert sind:

55
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[Gleichung 41]
ASTS(n) = [+1,+1, —1]

BETS(n) = [+1, +j, +1]

AiSTs n B Lsts n
o o (n) o () die dritte Sequenz bezeichnet,

wobei die zweite Sequenz bezeichnet und

isTs
Subseqlinks,148 (n)

wobei in A und B enthaltene Werte ungleich null mit Sequenzen von und

subSeq™sTs n
Greches, 148 (™) konfiguriert sind, die jeweils durch die nachstehend gezeigte Gleichung 42 bestimmt

werden:

[Gleichung 42]

subSeq$TS__ (n) = [pisTs, AZSTS» AE}STS» _ Aisrs ]

links, 148
isTs _ [nists :pists plsts igrs
subSeq; ocnes148(M) = [B4 JB T B g ]
isTs

isTs
wobeiin Gleichung42 sowohl A, alsauch ~4 durchdie nachstehend gezeigte Gleichung 43 bestimmtwird:

[Gleichung 43]

AiSTS(n) — [WisTs AiSTs BiSTS ]
k k k—1(n)r k-1 (n)

B (m) = W AT (), B ()]

IsTs
wobei k fur jeden in Gleichung 33 gezeigten STS wie nachstehend in Tabelle 32 gezeigt bestimmt wird.

[Tabelle 32]

Raum-Zeit-Strom-Nummer

isTs
Wk

[+1, +1, +1, +1]

-

[+1, +1, -1, +1]
[+1, -1, +1, +1]
[+1, -1, +1, -11
-1, +1, +1, -1]
1, -1, +1, -1]

||| W|DN
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(fortgesetzt)
Raum-Zeit-Strom-Nummer i
W.sTs
k
7 [-1,-1,-1, +1]
8 [-1,-1,-1,-1]

Verfahren nach Anspruch 8, wobei sowohl A als auch B eine {0, 0, 0}-Sequenz zwischen den Werten ungleich null
beinhaltet.

Verfahren nach Anspruch 9, wobei A eine {0, 0, 0, 0}-Sequenz, die an einer vordersten Position positioniert ist, und
eine {0, 0}-Sequenz, die an einer hintersten Position positioniert ist, beinhaltet, und

wobei B eine {0, 0}-Sequenz, die an einer vordersten Position positioniert ist, und eine {0, 0, 0, 0}-Sequenz, die an
einer hintersten Position positioniert ist, beinhaltet.

Stationsvorrichtung (100) zum Ubertragen eines Signals in einem Drahtlos-LAN- bzw. WLAN-System, die Folgendes
umfasst:

einen Sendeempfanger (130), der ein Signal zu/von einer anderen Stationsvorrichtung (150) bertragt/emp-
fangt; und

einen Prozessor (110), der funktionsfahig mit dem Sendeempfanger (130) verbunden ist und eine Signalver-
arbeitung des Signals durchfiihrt,

wobei die Stationsvorrichtung (100) dadurch gekennzeichnet ist, dass der Prozessor (110) ausgelegtist zum:

Erzeugen eines EDMG-STF-Feldes (EDMG: Enhanced Directional Multi Gigabit - verbessertes direktiona-
les Multi-Gigabit; STF: Short Training Field - Kurztrainingsfeld) basierend auf einer Anzahl von Kanalen
und einem STS-Index (STS: Space-Time Stream - Raum-Zeit-Strom) (S3510), und

Ubertragen einer EDMG-PPDU (PPDU: Physical Protocol Data Unit - physische Protokolldateneinheit)
einschlieRlich des EDMG-STF-Feldes in einem OFDM-Modus (OFDM: Orthogonal Frequency Division
Multiplexing - Orthogonal-Frequenzmultiplex) Gber einen STS innerhalb 6,48 GHz (S3520),

wobei eine EDMG-STF-Sequenz fir jeden STS fir das EDMG-STF-Feld verwendet wird,
wobei die EDMG-STF-Sequenzen fir jeden STS konfiguriert sind, ein Format von {A, 0, 0, 0, B} aufzuweisen,
wobei sowohl A als auch B eine Lange von 595 Bits aufweist,
wobei {A, 0, 0, 0, B} fur einen ersten STS orthogonal zu {A, 0, 0, 0, B} fiir einen zweiten STS ist,
wobei, wenn der STS-Index eins betragt, A definiertist als {0, 0, 0, 0, -j, 0,0, 0, +},0, 0, 0, -}, 0, 0, O, 4,
+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0,0, +,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0, -1, 0,
0,+,000,-1,0,00,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0, 0, +, 0, ,+1,0,0,0, -1
0,+1,0,0,0,+1,0,0,0,+,0,0,0,+1,0,0,0,+1,0,0, 0, + O,1,,,O,+
0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0, 0,0, 1
-jOOO,-1,0,0,0,+1,0,0,0, ,0,0,0,-1,0,0,0, 0,0, -
+1,0 +j,0,0,0 0,0,0,+1,0,0, 0,
,+1,0, -1,0,0,0,+1,0,0,0, +, 0,0, 0,0,-
+1 0,+1,0,0,0,+1,0,0,0,-1,0
, ,0,0,+,0,0,0,-1,0,0,0, -1,
,+1,0,0,0,-1,0,0,0,-1,0,0,0, 4,0,
-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0
0,0,0,-1,0,0,0,+1,0,0, 0, +1,
,-1,0,0,0,+,0,0,0, -
,0,+1,0,0,0,-1,0,0
0,0, +1, 0, 0},

o

o
1
-

o
S oo
Lo
(=
D
4

0,

o
o
]

0,
1,0,
-1, 0,
-1, 0,

o
o
+
—
© o
o
o
+

A A A a0 0

+1
+1

p..
o
o
1
N
o
o
o
L
o
o
o
1

, 0,0,0, +1,0,
0, 0,0, +1, 0,

A
4 C

)

O
+

-

o -
o~
O -
+ O
-
= (=}
o~

) )

S o

L OO0 A A N0 N 0000000

L
1

o
]

+

o
1
o
o
o
o
ocfPoooo
ocfPoooo
AIA

o
1

wenn der STS-Index eins betragt, B definiert ist als {0, 0, +1,0, 0, 0, +1,0,0,0,-1,0,0,0

0, +1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,-,0,0,0,-1,0,0,0, +1,0, 0, 0, +
0,+1,0,0,0,+j,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0, 0, +j,0,0,0
o,-1,0,0,0,+1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0, 0,0, +1, 0, 0, O, +1,
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0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0, 0, +1, 0,

0,0,+1,0,0,0,+,0,0,0,+1,0,0,0,+,0,0,0, +, 0,0, 0,,0,0,0, +, 0,0,0,-1,0,0, 0, +, 0, 0, 0, +, 0, 0,
0,4, 0,0,0,-,0,0,0,-,0,0,0,+1,0,0,0,4,0,0,0,+, 0,0, 0, +j, 0, 0, 0, j, 0, 0, 0, +}, 0, 0, 0, -1, 0, 0, 0, +j,
0,0,0,-,0,0,0,-,0,0,0,+,0,0,0,4,0,0,0,-1,0,0,0,+,0,0,0,,0,0,0,,0,0,0, +, 0, 0,0, 5, 0, 0,
0,+1,0,0,0,-,0,0,0,4,0,0,0,,0,0,0,+, 0,0, 0, +j, 0,0, 0, -1, 0, 0, 0, 4, 0, 0, 0, +j, 0, 0, 0, +}, 0, 0, 0, -,
0,0,0,4,0,0,0,-1,0,0,0,+,0,0,0,,0,0,0,-,0,0,0, +, 0,0,0, +,0,0,0,-1,0,0, 0, +j, 0, 0, 0, +1, 0
0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,+,0,0,0, +1,0, 0,0, +1,0, 0,0, +1,0, 0, 0, -1, 0, 0, 0, -1, 0, 0, 0, -}, 0,
0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0,0, 4, 0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0, 0, +1, 0,
0,0,+1,0,0,0,+,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0, 0,0, -, 0, 0, 0, -1, 0, 0, 0, -1, 0,
0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,+,0,0,0,+1,0,0,0,+1,0,0,0, +1, 0,0, 0, -1, 0, 0, 0, +1, 0, 0, 0, +j,
0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0, 0,0, +,0, 0,0, +1, 0, 0, 0, -, 0, 0, 0, , 0, 0, 0, -j, 0,
0,0, +j, 0, 0, 0, O}.

12. Stationsvorrichtung (100) zum Empfangen eines Signals in einem Drahtlos-LAN- bzw. WLAN-System, die Folgendes
umfasst:

einen Sendeempfanger (130), der ein Signal zu/von einer anderen Stationsvorrichtung (150) bertragt/emp-
fangt; und

einen Prozessor (110), der funktionsfahig mit dem Sendeempfanger (130) verbunden ist und eine Signalver-
arbeitung des Signals durchfiihrt,

wobei die Stationsvorrichtung (100) dadurch gekennzeichnet ist, dass der Prozessor (110) ausgelegtist zum
Empfangen einer EDMG-PPDU (EDMG: Enhanced Directional Multi Gigabit - verbessertes direktionales Multi-
Gigabit; PPDU: Physical Protocol Data Unit - physische Protokolldateneinheit) einschlie3lich eines EDMG-STF-
Feldes (STF: Short Training Field - Kurztrainingsfeld), das basierend auf einer Anzahl von Kanalen und einem
STS-Index (STS: Space-Time Stream - Raum-Zeit-Strom) erzeugt wird, wobei die EDGM-PPDU in einem OF-
DM-Modus (OFDM: Orthogonal Frequency Division Multiplexing - Orthogonal-Frequenzmultiplex) tber einen
STS innerhalb eines 6,48-GHz-Kanals Ubertragen wird, wobei eine EDMG-STF-Sequenz fiir jeden STS fiir das
EDMG-STF-Feld verwendet wird,

wobei die EDMG-STF-Sequenz fiir jeden STS konfiguriert ist, ein Format von {A, 0, 0, 0, B} aufzuweisen,
wobei sowohl A als auch B eine Lange von 595 Bits aufweist,

wobei {A, 0, 0, 0, B} fur einen ersten STS orthogonal zu {A, 0, 0, 0, B} fiir einen zweiten STS ist,

+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0,0, +,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0, -1, 0,
0,+,0,00,-10,00,+1,00,0,+1,0,0,0,-1,0,0,0, +1,0, 0, 0, +j, 0, ,+1,0,0,0, -1
0,+1,0,0,0,+1,0,0,0, +,0,0,0, +1, 0, ,+1,0,0,0,+1,0,0,0, -1, 0, ,O,+1,0 j
0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, -1 0,-,0,0,0,-1,0, ,-1,0,0,0,-1,0,0, 0, +1,
,0,-1,0,0,0,+1,0,0,0, 0,-1,0,0,0,-1,0, 0
,0,+1,0,0,0, +},0,0,0, 0, +1, 0,
0,+1,0,0,0,-1,0, +j, 0,
+1, 0, +1, -1,
-1 -1,
0

)

0,0
0,0, ,
0,0-1,0,0,0,-1,0,0,0,-,0,0,0, -
0,0, -1

+1, ,0 +j,

0,0

0,0

+1,0,0,

, +1,0, 0, 0,
+1, 0,

0, 0,
0,+1,0,0,0, 0,

,0,0,-,0,0,0, 0,
,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0, -, 0,0,0, -
,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,
0 5,0,0,0,-1,0,0,0,+1,0,0,0, +1,
,-1,0,0,0,4,0,0,0,-1,0,0,0, , ,
,0,0,0,-1,0,0,0,+1,0,0,0, +,0, 0,0, +1,0,0,0,-1, 0,0, 0, -
, 0, 0},

)

0,0, +1,
0,0,0, 0,0, +1,

+1,0,0, 0, 0,0,

, 0, -1,0,0, 0,0,0,-

0,
0,
,0
0

OO0~ ~2r~,~rO0 000000 O0O

wenn der STS-Index eins betragt, B definiert ist als {0, 0, +1, 0, 0, 0, +1,0, 0, 0, -1, 0, 0, O, +1,
0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,-,0

0,+1,0,0,0,+j,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,
o,-1,000,+1,000-1,00,0,-,00,0,-1,0,
0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0, 0, +1
0,0,+1,0,0,0,+j,0,0,0,+1,0,0,0, +j,0,0, 0, +j
0,+j,0,0,0,+,0,0,0,+,0,0,0,+1,0,0,0,+,0,0,0, ,
0,0,0,-0,00,-,0,0,0, +j,0,0,0, +,0,0,0,-1,0,0,0, +, 0,
0,+1,0,0,0,+,0,0,0,+,0,0,0,+,0,0,0,+4j,0,0,0, +j, 0 ,
0,0,0,+,0,0,0,-1,0,0,0,+j,0,0,0,+,0,0,0,-,0,0,0, +j, 0,

, 0,
0

&
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0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0, +1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0, 0, 0, -, O,
0,0-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0, 0, 4}, 0,0, 0, +1,0,0,0,-1,0,0,0,-1,0,0, 0, +1, 0,
0,0,+1,0,0,0,+,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0,0,-1,0,0,0,+,0,0,0, -1,0,0,0, -1, 0,
0,0,-1,0,00,+1,0,0,0,+1,0,0,0,+j,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0, 0, +1, 0, 0, 0, +j,
0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,+,0,0,0,4,0,0, 0, 4, 0,
0,0, +j,0,0,0,0}.

Revendications

1.

Procédé de transmission, par une premiere station, STA, d’'un signal dans un systeme de réseau local sans fil,
WLAN, caractérisé par :

générer un champ d’apprentissage court, STF, multi-gigabit directionnel amélioré, EDMG, sur la base d’'un
nombre de canaux et d’un indice de flux spatio-temporel, STS, (S3510) ; et

transmettre une unité de données de protocole physique , PPDU, EDMG comprenant le champ STF EDMG
dans un mode de multiplexage par répartition orthogonale de la fréquence, OFDM, via un STS de 6,48 GHz a
une deuxieme STA (S3520),

dans lequel une séquence STF EDMG pour chaque STS est utilisée pour le champ STF EDMG ,

dans lequel la séquence STF EDMG pour chaque STS est configurée pour avoir un format {A, 0, 0, 0, B},

ou chacun de A et B a une longueur de 595 bits,

ou {A, 0, 0, 0, B} pour un premier STS est orthogonal a {A, 0, 0, 0, B} pour un deuxiéme STS,

ou lorsque l'indice STS est égal a un, A est défini comme {0, 0,0, 0, -, 0,0, 0, +,0,0,0, -, 0,0,0, -, 0,0, 0,
+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0, -1, 0, O,
o-,000-1000+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,+,0,0,0,+1,0,0,0,-1,0,0,0, -1, 0,0,
0,+1,0,0,0,+1,0,0,0, +,0,0,0, +1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0,+1,0,0,0, +, 0,0, 0, +1, O,
0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0, 0, 0, -1, 0,
0,0,4,0,0,0,-1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0, +1,0, 0, 0, +1, 0,
0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0, -, 0,0, 0, -1, 0,
0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0, 0, +,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0, 0, +1, 0, 0, O, +1,
0,0,0,+j,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0, 0, +,0, 0,0, +1,0, 0, 0, +1, 0, 0, O,
+1,0,0,0,-1,0,0,0,-1,0,0,0,-,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0,0,-1,0,0,0,-j,0,0, 0,
-1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1, 0, 0, O,
-1,0,0,0,4,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0, +j,0,0,0,+1,0,0,0,-1,0, 0,0,
-1,0,0,0,+1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0, +1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0, 0,
-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0, 0, O,
+1,0,0,0,+,0,0,0,+1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0,+1,0,0, 0, +,0,0,0, +1,0, 0,0, -1, 0, O,
0,-1,0,0,0,+1,0,0,0,+1,0,0,0, +j,0,0,0, +1, 0, 0}, et

lorsque l'indice STS est égal a un, B est défini comme {0, O, +1, 0,0, 0, +1,0,0,0,-1,0,0,0, +1, 0,0, 0, +j, O,
0,0,+1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,-,0,0,0,-1,0,0,0,+1,0,0, 0, +1,0, 0, 0, -1, 0,
0,0,+1,0,0,0,+j,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0, +j,0,0,0, +1,0,0, 0, -1, 0,
0,0-10,0,0,+1,0,0,0,-1,0,0,0,-,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0, 0,0, +1, 0, 0, 0, +j, 0,
0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0,0, +,0,0,0,+1,0,0,0,-1,0,0,0, -1, 0, 0, 0, +1,
0,0,0,+1,0,0,0,+j,0,0,0,+1,0,0,0,+,0,0,0, +,0,0,0,-j,0,0,0, +,0,0,0,-1,0,0, 0, 4}, 0, 0, 0, +j, 0,
0,0,+,0,0,0,4,0,0,0,+,0,0,0,+1,0,0,0,-,0,0,0, +,0,0,0, +,0,0,0,+,0,0,0, +j,0,0,0, -1, 0, 0, 0,
+,0,0,0,4,0,0,0,-j,0,0,0, +4j,0,0,0, +j,0,0,0,-1,0,0,0, 4j,0,0,0,-,0,0,0, -,0,0,0, +j, 0,0, 0, -, 0,
0,0,+1,0,0,0,+,0,0,0,+,0,0,0,+,0,0,0, 4,0,0,0,+,0,0,0,-1,0,0,0, +,0,0,0, +,0, 0, 0, 4}, 0, 0, 0,
-,0,0,0,4j,0,0,0,-1,0,0,0,+j,0,0,0,+,0,0,0,+,0,0,0, +,0,0,0, +,0,0,0,-1,0,0, 0, +j, 0, 0, 0, +1,
0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0, 0, 0, 4,
0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0, 0,0, +j,0,0,0,+1,0,0,0,-1,0,0,0,-1,0, 0, 0, +1,
0,0,0,+1,0,0,0,+j,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0,+,0,0,0, -1,0,0, 0, -1,
0,0,0,-1,0,0,0, +1,0,0,0, +1,0, 0, 0, +j, 0,0, 0, +1,0,0,0, +1,0,0,0,+1,0,0,0,-1,0,0,0, +1, 0, 0, O, +j,
0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,+,0,0,0,4,0,0,0, 4, 0,
0,0,+,0,0,0,0}

2. Procédé selon la revendication 1, dans lequel des valeurs non nulles incluses dans A sont configurées sur la base

d’'une premiére séquence ayant une longueur de 4, d’'une deuxieme séquence ayant une longueur de 3, et d’'une
troisieme séquence ayant une longueur de 3, et les premiere, deuxiéme et troisieme séquences sont incluses de
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maniere répétée dans A avec un poids prédéterminé, et

dans lequel des valeurs non nulles incluses dans B sont configurées sur la base d’une quatrieme séquence ayant
une longueur de 4, de la deuxiéme séquence ayant une longueur de 3, et de la troisieme séquence ayant une
longueur de 3, et les quatrieme, deuxieme et troisieme séquences sont incluses de maniére répétée dans A avec
un poids prédéterminé.

Procédé selon la revendication 2, dans lequel la premiére séquence et la quatrieme séquence sont configurées sur
la base du tableau 21 :

[Tableau 21]

Numéro de flux spatio-temporel | pis7s qgtsTs

1 kR [ -5+l

2 [j+1++1] | [§-1+j-1]

3 [+1-+14] | [+1-1-1+1]
4 [*+j - - *i] [-1--1]
5 e | I I e )
6 [-14-1+] [+1+1-1-1]
7 [F1+1+1-1] | [-1+1-1-1]
8 [ - 4+l [ +1-+1]

ou pisTs désigne la premiére séquence, ¢/STS désigne la quatriéme séquence, et igrg désigne chaque STS,
dans lequel la deuxiéme séquence et la troisieme séquence sont configurées sur la base de I'équation 31 :

[Equation 31]
A3 () =[+1+ 1.~ 1]

B (n) = [+1,+ j,+1]

Ao B (n)

o désigne la deuxiéme séquence, et désigne la troisieme séquence,

. Jars "
subSeq, g .5 (M)

dans lequel des valeurs non nulles incluses dans A et B sont configurées de séquences de

subSeq, T, . (1)

et "’ chacune étant déterminée par I'équation 32 ci-dessous :

[Equation 32]
" S ey = [ s glsrs glas o gty
subSeqg (M) =[p™7, 477 . A7 ~47]

o ‘ Isrs 11y = | Ry gl Y . Ters
M!&fﬁﬁé’qﬁﬁmm(m) = {Bam i J“B«& " B@m q ]
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fsrs
4

dans lequel, dans I'équation 32, chacun de 4 et est déterminé par I'équation 33 ci-dessous :

ou

[Equation 33]
AT (n) =W, 4.7 (n), B, (n)]
By (n) = [, A7 (n),— B ()]

H;ffsm
k pour chaque STS indiqué dans I’équation 33 est déterminé comme indiqué ci-dessous dans le tableau 22.

[Tableau 22]

Numéro de flux spatio-temporel H;ﬁm
: ‘ekA ®

-

[+1, +1, +1, +1]

[+1,+1, -1, +1]

[+1,-1, +1, +1]
[+1,-1, +1,-1]
[-1, +1, +1, 1]
[-1,-1, +1, -1]
[-1,-1, -1, +1]
[-1,-1,-1,-1]

oI N~ O|DN

Procédé selon la revendication 3, dans lequel chacun de A et B comprend une séquence {0, 0, 0} entre les valeurs
non nulles.

Procédé selon la revendication 4, dans lequel A comprend une séquence {0, 0, 0, 0} positionnée dans une position
la plus en avant et une séquence {0, 0} positionnée dans une position la plus en arriere, et

dans lequel B comprend une séquence {0, 0} positionnée dans une position la plus en avant et une séquence {0,
0, 0, 0} positionnée dans une position la plus en arriere.

Procédé pour recevoir, par une premiere station, STA, un signal dans un systéme de réseau local sans fil, WLAN,
caractérisé par :

recevoir une unité de données de protocole physique, PPDU, multi-gigabit directionnel amélioré, EDMG, com-
prenant un champ d’apprentissage court, STF, EDMG généreé sur la base d’'un nombre de canaux et d’un indice
de flux spatio-temporel, STS, dans lequel la PPDU EDMG est transmise dans un mode de multiplexage par
répartition orthogonale de fréquence, OFDM, viaun STS dans un canal de 6,48 GHz a partir d’'une deuxiéme STA,
dans lequel une séquence STF EDMG pour chaque STS est utilisée pour le champ STF EDMG ,

dans lequel la séquence STF EDMG pour chaque STS est configurée pour avoir un format {A, 0, 0, 0, B},

ou chacun de A et B a une longueur de 595 bits,

ou {A, 0, 0, 0, B} pour un premier STS est orthogonal a {A, 0, 0, 0, B} pour un deuxiéme STS,

ou lorsque l'indice STS est égal a un, A est défini comme {0, 0, 0, 0, -, 0,0, 0, +,0,0,0,-,0,0,0, -, 0
+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0,0, +,0,0,0,+1,0,0,0, +1,0,0,0,+1,0,0, 0, -1,0, 0, 0, -1,
0,+,0,00,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0, +1,0, 0, 0, -1 0,0,-1
0,+1,0,0,0,+1,0,0,0,+,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0
0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,

,-1,0,0,0 0,0,0
-1,0,0,0,-1,0,0,0,+1,0,0,0, -

42



10

15

20

25

30

35

40

45

50

55

EP 3 599 746 B1

-
o
o

cooo
cooo
1
—
o
oL -
Po
+

,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,-,0,0,0,-1,0,0,0, +1, 0,
1, ,+,0,0,0,+1,0,0,0, +1, 0,0,0,-1,0 0,0
,0,0,0,-1,0,0,0,-1,0,0,0

o
o
+
LA

o
o
o
+ -

0,0,0, +1,
0,0,0,+,0,0,0, +1
+1,0,0,0,-1,0,0,
, 0,-1,0,0,0,-1,
-1, 0,-1,0,0,
,0,0,0,-1,0, ,-1,0,0,0
1,0, 0,0,4,0,0,0,-1,0,0,
,0,0,+1,0,0,0,-1,0,0
,0,0,+1,0,0,0,+1,0
0,0,0, +1,0, 0},
st défini comme {0,
-1 -1,0,0,

+

—

o

o

+

_\
o
o
1
IN
=)
I.

~ o
o
=)
1

+,

0,
0,

o
&
o
o
°
O
+
—_—
g
°
o
Ny
P
(=)
o
+
X
o
o
"o+
+
X

+
—
© o
© o
C o
1
—
oo
oo
094
_\

o
o
o
N3
o
o
p‘
_\

0,
0,0,
0,0, 00,0, -1,0,0,0
0,-000-1,0,00-1,000-1,0,0,
,+1,0,0,0,+1,0,0,0,+},0,0,0,
0,+1,0,0,0,6+1,0,0,0,-1,0,0,0,-1,0,0,
,0,4,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,
0,0,-1,0,0,0,+1,0,0,0, +,0,0

et

!

0
,0,-1,0,
00+1
,0,0,0,

0,0,0,

y Yy U,y

+
_

0,0,
0,0

0,
0

+ -
— L

[\ E N G

oo
oo
oo
s X
(=3
Lo
=)
L‘I

oo
&
o
o
o
+
2

LT 000000
coo0o0o00Oo-"
O000O0O0O0O~,00

o+
RN
-
- O
A
+
=N
o
A
o
+
=N
e
+
=N
o
e
A
1

=)
»
Ke)
c
=
=
(@]
()]
_|
(7))
(0]
»n
a
-
«Q
QL -
- O o
c
>
S w

o
o
+

+ s
- a0 oo

OoOooo0oo
+
BN

,Qﬂ000+1oooﬂoqq+JQQQ:
5,0,0,0,-,0,0,0,+1,0, 0,
,-j,0,0,0,4,0,0,0, +

i,0,0,0,
,0,

o

-I
—
e oofP oo

N
(=
o
o
L
o
Lo
OO

-,0,0,0,+,0,0,0, +,
0,0,+,0,0,0,+,0,0,

coooo0o0o
BN

+
=N

o +
- -
Lo
i
op
o

.O‘

cooocooL o

+
=N

0+1000+j,000,+
,0,+1,0,0,0,-1,0,0,0
0

+
=N

=Neleleleleelololeleleloie)

-I
-
Lol olfo

=
o

Procédé selon la revendication 6, dans lequel des valeurs non nulles incluses dans A sont configurées sur la base
d’'une premiére séquence ayant une longueur de 4, d’'une deuxieme séquence ayant une longueur de 3, et d’'une
troisieme séquence ayant une longueur de 3, et les premiere, deuxieme et troisieme séquences sont incluses de
maniere répétée dans A avec un poids prédéterminé, et

dans lequel des valeurs non nulles incluses dans B sont configurées sur la base d’une quatrieme séquence ayant
une longueur de 4, de la deuxiéme séquence ayant une longueur de 3, et de la troisieme séquence ayant une
longueur de 3, et les quatrieme, deuxieme et troisieme séquences sont incluses de maniére répétée dans A avec
un poids prédéterminé.

Procédé selon la revendication 7, dans lequel la premiére séquence et la quatrieme séquence sont configurées sur
la base du tableau 31 :

[Tableau 31]

Numéro de flux spatio-temporel | pisTs qisTs

1 [ +i-i -1 [ - - +il

2 [ +1 + +1] [ -1 + -1]

3 (141 ] | [+1-1-1+1]
4 [+i-i -+l [i-1--1]

5 [+1-j-1-] [-1-+14]
6 F15-14] | [+1+1-1-1]
7 [+1+1+1-1] | [-1+1-1-1]
8 [ -1 i+l [ +1- +1]

ol pisTs désigne la premiére séquence, qSTs désigne la quatriéme séquence, et igrg désigne chaque STS,
dans lequel la deuxiéme séquence et la troisieme séquence sont configurées sur la base de I'équation 41 :
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[Equation 41]

A (n) =[+1,+1-1]

B (n) =[+1,+ j,+1]

H
A (n) B (n)
ou désigne la deuxiéme séquence, et désigne la troisieme séquence,

subSeqT | (1)

dans lequel des valeurs non nulles incluses dans A et B sont configurées de séquences de
S “bS g@w‘gﬁmm (M)

et r  chacune étant déterminée par I'équation 42 ci-dessous :

[Equation 42]
N AW = Jars fors fyry .y fary -
subSeq 5 (1) =[P , 477 AT ~A7]

‘?&f&hﬁfﬁ?qm@ki ﬁ&%‘(ﬁ}\} [E# S8 jﬂﬁm Elgjm Agre }

tapy g
H ﬁm
dans lequel, dans I'équation 42, chacun de 4 et B4 est déterminé par I'équation 43 ci-dessous :

[Equation 43]

A (n) = [, A7 (n), B ()]

Béﬁ?h (n) = [W‘I‘m : 15m (?3) hm Uﬂ]

. *m

ou pour chaque STS indiqué dans I'équation 33 est déterminé comme indiqué ci-dessous dans le tableau 32.

[Tableau 32]

Numéro de flux spatio-temporel ﬂ"im

1 [+1, +1, +1, +1]

[+1, +1,-1, +1]

[+1, 1, +1, +1]

[+1, -1, +1, -1]
[-1, +1, +1, -1]
[-1, -1, +1, -1]
[-1,-1, -1, +1]

N|lo|loalh~|lO|DN
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(suite)

Numéro de flux spatio-temporel

Ii}ﬁh

8 -1, -1, -1, -1]

Procédé selon la revendication 8, dans lequel chacun de A et B comprend une séquence {0, 0, 0} entre les valeurs
non nulles.

Procédé selon la revendication 9, dans lequel A comprend une séquence {0, 0, 0, 0} positionnée dans une position
la plus en avant et une séquence {0, 0} positionnée dans une position la plus en arriere, et

dans lequel B comprend une séquence {0, 0} positionnée dans une position la plus en avant et une séquence {0,
0, 0, 0} positionnée dans une position la plus en arriere.

11. Dispositif de station (100) pour transmettre un signal dans un systéme de réseau local sans fil, WLAN, comprenant :

un émetteur-récepteur (130) émet / recoit un signal vers / depuis un autre dispositif de station (150) ; et

un processeur (110) connecté de maniere opérationnelle a I'émetteur-récepteur (130) et exécutant un traitement
de signal du signal,

le dispositif de station (100) étant caractérisé en ce que le processeur (110) est configuré pour :

générer un champ d’apprentissage court, STF, multi-gigabit directionnel amélioré, EDMG, sur la base d’un
nombre de canaux et d’un indice de flux spatio-temporel, STS, (S3510) ; et

transmettre une unité de données de protocole physique , PPDU, EDMG comprenantle champ STF EDMG
dans un mode de multiplexage par répartition orthogonale de la fréquence, OFDM, via un STS de 6,48
GHz a une deuxiéme STA (S3520),

dans lequel une séquence STF EDMG pour chaque STS est utilisée pour le champ STF EDMG ,

dans lequel la séquence STF EDMG pour chaque STS est configurée pour avoir un format {A, 0, 0, 0, B},
ou chacun de A et B a une longueur de 595 bits,

ou {A, 0, 0, 0, B} pour un premier STS est orthogonal a {A, 0, 0, 0, B} pour un deuxiéme STS,

ou lorsque l'indice STS est égal a un, A est défini comme {0, 0, 0, 0, -, 0,0, 0, +,0,0,0, -, 0,0,0, -, 0, 0, 0,
+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0, -1, 0, O,
0,4,000,-10,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,-1,0,0,0, -1, 0, 0,
0,+1,0,0,0,+1,0,0,0, +,0,0,0, +1,0,0,0, +1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0, 0, 0, +}, 0, 0, O, +1, O,
0,0, +1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0, 0,0, -1, 0,
0,0+000-1,00,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,-,0,0,0,-1,0,0,0, +1,0, 0, 0, +1, O,
0,0,-1,0,0,0,+1,0,0,0,+,0,0,0,+1,0,0,0, +1,0, 0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,-,0,0,0, -1, 0,
0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0, 0,0, +j, 0,0, 0, +1,0,0,0,-1,0,0,0,-1,0, 0,0, +1, 0, 0, O, +1,
0,0,0,+,0,0,0,+1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0, +1,0, 0, 0, 4,0, 0,0, +1,0, 0, O, +1, 0, 0, O,
+1,0,0,0,-1,0,0,0,-1,0,0,0,-,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0,0,-1,0,0,0,-j,0,0, 0,
-1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1, 0, 0, O,
-1,0,0,0,+0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0, +j,0,0,0,+1,0,0,0,-1,0, 0, 0,
-1,0,0,0,+1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0, +1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0, 0,4, 0,0, 0,
-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0, 0, O,
+1,0,0,0,+,0,0,0,+1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0,+1,0,0, 0, +,0,0,0, +1,0, 0,0, -1, 0, O,
0,-1,0,0,0,+1,0,0,0,+1,0,0,0, +j, 0,0, 0, +1, 0, 0}, et

lorsque l'indice STS est égal a un, B est défini comme {0, O, +1, 0,0, 0, +1,0,0,0,-1,0,0,0, +1,0,0, 0, +j, O,
0,0,+1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,+1, 0,0, 0, +1,0,0, 0, -1, O,
0,0,+1,0,0,0,+,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0, 0,0, +,0,0,0, +1,0,0, 0, -1, O,
o,0,-1,00,0,+1,000,-1,0,0,0,-0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0, 0, +1,0, 0, 0, 4, 0,
0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +j,0,0,0,+1,0,0,0,-1,0,0,0,-1,0, 0, 0, +1,
0,0,0,+1,0,0,0,+j,0,0,0, +1,0,0,0, +,0,0,0,+,0,0,0,-j,0,0,0, +j,0,0,0,-1,0,0, 0, 4}, 0, 0, 0, +j, 0,
0,0,+,0,00,+,0,0,0,+,0,0,0,+1,0,0,0,+,0,0,0, +j,0,0,0, +j,0,0,0,4,0,0,0, +,0,0,0,-1,0,0, 0,
+,0,0,0,4,0,0,0,-j,0,0,0, +4j,0,0,0, +j,0,0,0,-1,0,0,0, 4,0,0,0,-,0,0,0, -,0,0,0, +j, 0,0, 0, -, 0,
0,0,+1,0,0,0,4,0,0,0,4,0,0,0,-,0,0,0,+,0,0,0, +j,0,0,0,-1,0,0, 0, +j,0,0,0, +,0,0,0,+,0,0,0
-,0,0,0,4j,0,0,0,-1,0,0,0,+j,0,0,0,+,0,0,0,+,0,0,0, +,0,0,0, +,0,0,0,-1,0,0, 0, +j, 0, 0, 0, +1,
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0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,+1,0,0, 0, +1,0,0,0,-1,0,0, 0, -1, 0, 0, O, -,
00,0-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0, 0,0, +j,0,0,0,+1,0,0,0,-1,0,0,0,-1,0, 0, O, +1,
0,0,0,+1,0,0,0,+j,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0,-,0,0,0,-1,0,0, 0, -1,
0,0,0,-1,0,0,0, +1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1, 0, 0, O, +j,
0,00 +1,000-1000-1,0,0,0,+1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,-,0,0,0,-,0,0,0, -, 0,
0,0, +j,0,0,0, 0}.

12. Dispositif de station (100) pour recevoir un signal dans un systéme de réseau local sans fil, WLAN, comprenant :

un émetteur-récepteur (130) émet / recoit un signal vers / depuis un autre dispositif de station (150) ; et

un processeur (110) connecté de maniere opérationnelle a I'émetteur-récepteur (130) et exécutant un traitement
de signal du signal,

le dispositif de station (100) étant caractérisé en ce que le processeur (110) est configuré pour:

recevoir une unité de données de protocole physique, PPDU, multi-gigabit directionnel amélioré, EDMG,
comprenant un champ d’apprentissage court, STF, EDMG généré sur la base d’'un nombre de canaux et
d’'un indice de flux spatio-temporel, STS, dans lequel la PPDU EDMG est transmise dans un mode de
multiplexage par répartition orthogonale de la fréquence, OFDM, via un STS dans un canal de 6,48 GHz,
dans lequel une séquence STF EDMG pour chaque STS est utilisée pour le champ STF EDMG,

dans lequel la séquence STF EDMG pour chaque STS est configurée pour avoir un format {A, 0, 0, 0, B},
ou chacun de A et B a une longueur de 595 bits,

ou {A, 0, 0, 0, B} pour un premier STS est orthogonal a {A, 0, 0, 0, B} pour un deuxieme STS,

ou lorsque l'indice STS est égal a un, A est défini comme {0, 0, 0, O, -, 0, 0, O, +j, 0,0, 0, -, 0, O, O, -, O,
o0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0, 0, O,
-1,0,0,0,4,0,0,0,-1,0,0,0, +1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0, 0,0, +j,0, 0, 0, +1, 0, 0, 0, -1, O,
0,0-10,0,0,+1,0,0,0,+1,0,0,0,+j,0,0,0,+1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0, +1,0, 0, 0,
+j,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,-+,0,0,0,-1,0,0,0,-1,0,0,0,-1, 0,
0,0,+1,0,00,-1,0,0,0,+0,0,0,-1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,-,0,0, 0, -1,
o0,0,0,+1,0,00,+1,00,0,-1,0,0,0,+1,0,0,0,+,0,0,0,+1,0,0,0,+1,0,0,0, +1,0,0,0, -1, 0, O,
o-1,000-+0,00-1000,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0,0, +j, 0,0, 0, +1,0,0, 0, -1,
0,00,-1,000,+1,0,0,0,+1,0,0,0,+j,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0, 0, +1, 0, 0,
0, +j,0,0,0,+1,0,0,0,+1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0, 0, -1, 0,
o,0,+1,0,0,0-1,0,0,0,-j,0,0,0,-1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0, 0,0, -, 0, 0,0, -1,
oo00-1,00,0-1,00,0,+1,0,0,0,-1,0,0,0,-,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0, 0, 0,
+1,0,0,0,+j,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0,0,-1,0,0,0,-,0,0,0, -1, 0, 0, 1,0,
o,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0, 0, 0, -1, 0, O 0, 4,
0,0,0-1,000-1000-1000+1,0,00,+1,0,0,0,+,0,0,0,+1,0,0,0,+1,0,0,0, +1,0, 0,
0,-1,0,0,0,+1,0,0,0,+j,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0, +j,0,0,0,+1, 0,0}, et

lorsque l'indice STS est égal a un, B est défini comme {0, 0, +1, 0,0, 0, +1, 0,0, 0,-1,0,0, 0, +1,0, 0, O,
+j,0,0,0,+1,0,0,0, +1,0,0,0, +1,0,0,0,-1,0,0,0,-1,0,0,0,-,0,0,0,-1,0, 0,0, +1, 0, 0, 0, +1, 0,
0,0,-10,0,0,+1,0,0,0, +j,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0, 0, +1,0, 0, 0, 4}, 0, 0, 0,
+1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0, 0, +1, 0,
0,0,+1,0,0,0,4j,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1,0,0, 0, +, 0,0, 0, +1, 0, 0, O,
1,0,0,0,+j,0,0,0, +,
-

s

1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0, 0,0, 4}, 0,0, 0, + i 0,0,0,-j,0,0,0,4,0,0,
0,-1,0,0,0,+j,0,0,0,+,0,0,0,+,0,0,0,-,0,0,0,40,0,0,+1,0,0,0,,0,0,0, +, 0, 0,0, +}, 0, 0,
0,-,0,0,0,+,0,0,0,-1,0,0,0,+,0,0,0,-,0,0,0,-j,0,0,0,4,0,0,0,+,0,0,0,-1,0,0,0, +}, 0, 0,
0,4,0,0,0,,0,0,0,+,0,0,0,4,0,0,0,+1,0,0,0,4,0,0,0,-,0,0,0,,0,0,0, 4, 0,0, 0, +, 0, 0, 0,
1,0,0,0,+,0,0,0,+,0,0,0, +,0,0,0,,0,0,0, 4+, 0,0,0,-1,0,0,0, +, 0,0, 0, 5, 0, 0, 0, -, 0, 0, 0,
+,0,0,0,+,0,0,0,-1,0,0,0,+,0,0,0,+1,0,0,0,+1, 0,0, 0, -1, 0,0, 0, +1, 0, 0, 0, +j, 0, 0, 0, +1, 0,
0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,4,0,0,0,-1,0,0,0,+1, 0,0, 0, +1, 0, 0, 0, -1, 0, 0, 0,
+1,0,0,0,+j,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0, 0, 0, +1, 0, 0, 0, 4, 0, 0, 0, +1, 0, 0, 0, -1, O,
0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0,+,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, +1, 0, 0, 0, +1, 0, 0, 0, 4,
0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1, 0,0, 0, +, 0, 0, 0, +1, 0, 0, 0, -1, 0, 0, 0, -1, 0, 0,
0,+1,0,0,0,+1,0,0,0,+,0,0,0,+1,0,0,0,4,0,0,0,-,0,0,0, 4, 0,0, 0, +, 0, 0, 0, 0}.
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FIG. 1
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FIG. 2
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FIG. 5
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FIG. 6
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FIG. 7
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FIG. 8
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FIG. 9
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FIG. 10
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FIG. 12

The sequence Ga,qq(n)

The Sequence Gaiss(n), to be transmitted from left to right, up to down

e G o S ey Y i e B e 0 = A (O (5 T A (s A (s (e e I |
O R R I I 0 ) e 0 (I S (5 R I 0 (S S [ I (O
ol (R N ey [ (e sy gy O e O O I O [ S 1 O e R |
R o [ e s O N A R T o S = A O s [ Iy |
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FIG. 13

The sequence Gbygq (n)

The Sequence Gbiag (n), to be transmitted from left to right, up to down

O o 1 ot A= T e 5 R [ (R e s [ O O [ e [ |
# #1111 21 -l =1 =1 1 41 -] 141 -1 =1 41 -1 <1 #1411 1 =l =] 411 41 -1 41 -1 -1 #1
1411 <l =l <1 =1 =l <1 +1 -1 #1411 «1 41 41 41 <1 <1 +1 +1 +1 +1 =1 +1 <1 +1 <1 +1 41 1
#1411 L -1 1 -1 -1 -1 41 -1 #1411 -1 #1 <1 -1 4141 -1 <1 -1 -1 41 -1 #1-1 41 -1 -1 +1
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FIG. 14

The sequence Ga g (n)

The Sequence Gags (n), to be transmitted from left to right, up to down

s1osl ALl 411 -1 =1 #1411 +1L+1-1 =1 =1 =1 =1 +1 -1 41«1 =1 <1 =1 -1 +1-1 -1 +1 +1 41
o S O o A 1 GO o O Y o O O Y (O o U ARV O I o B 5 O 1 o o I O TR O e |
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FIG. 15

The sequence Gby, (n)

The Sequence Gbes (n), to be transmitted from left to right, up to down

R 0 O I o U A Y O O o U e O W A e O 1 0 B ) o A
o Y 3 Y O U Y O A G 3 o O Y o 1 B I 5 B Y . 2 S QR Y
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FIG. 16

The sequence Ga 4 (n)

The Sequence Gas;(n), to be transmitted from left to right, up to down

Hl+1 4+ 411 11 -1 -1 141411 o1 41414121 -1 +1 -1 =1 411 -1 =1 -1 41 -1 +1-1

62




EP 3 599 746 B1

FIG. 17

The sequence Gb, (n)

The Sequence Gbs; (1), to be transmitted from left to right, up to down

ey B I S I A A 1 o A o 2 U T o QI I A OO 3 O i I |
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FIG. 18

2CB in SC 4CB in SC
|
352 GHz ' 7.04 GHz
2CB in OFDM 4CB in OFDM
3.99 GHz ' ' 832 GHz

(1.825%2+0.34) (1.825%4+0.34*3)
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FIG. 19

The Sequence FDMGS ji 25 (1) to ' be transmitted trom left to right; up to-down

04000+j000-000-j000+L000+1000-1000+1000+000+1000+1000+1000-1000
s1000<000-1000+1000+1000-1000+1000+000+1000-1000-1000+1000+1000
+000+1000+1000+1000-1000+1000+000+1000+1000+1000=1000-1000000
<1000<1000<1000+1000-1000000-1000+1000+1000=1000=1000+000=1000+1
000+1000-1000+1000+000+L000+1000+1000-1000-1000-j000-1000+1000+]
000-1000-+1000+4000+1000-1000-1000+1000+1000+000+1000~-1000+1000-
1000+10004+000+1000+1:000+1000-1000-1000-000-1000-1000-1000+1000~
F000-000-1000+1L000+1000+<1000-1000-000=1000~-1000<1000+1000-1000+0
00:1000=1000<1000+1000-1000+000+1000<1000<1000+1000-1000=5000=100
0+1000+1000-1000-1000-3000-1000-1000-1000+1000-1000-5000-1000-1000-
1900+1000+1000+000+41000+1000+10600-1000+1000+000+1000-1000-1000
+1 000 +1 000 +4000+1 00

The Sequence EDMGS iigm se{71)» to-be transmitted from left toright; up to down

00+1000+1000-1000-1000+000+1000+1000+1000-1000-1000-000-1000+10
0041000-1000+1000-j000+1000-1000-1000+1000+1000+500041000-1000-10
00+1000-1000-000-1000-1000-1000+1000+1000+000+1000+1000+1000-10
00+1000+000+1000-1000-1000+1000+1000+000+1000+000+000-5000+0
00-1000+000+000+0005000-5000+10005000+000+000-000+000-1000
+000-000-0004000+000-10004000-000-000+0005000+1000-000500
05000+ 000+000-1000+000+000+5000-000+000-1000+000-000+000+
000+ 000-1000+000+1000+1000-100041000+000+1000+1000-1000-1000-1
0005000-1000+1000+1000-1000+10004j000+1000-L000-1000+1000+1000-
000+1000-1000-1000+1000-1000-5000-1000-1000-1000+1000+1000+000+1
000+1000+1000-1000+1000+000+1000-1000-1000+1000+1000+000+1000+
0000000000
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FIG. 20

The Sequence EDMGSZ, ., (i) o be transmitted from left to right, up o down

loft, 592

0000+1000+H000+1000~1000-1000+1000=1000000-1000-1000-1000-1000
F1000+H000+1000+1000+1000-10004100040001000-1000-1000+1000+100
0H000+1000-1000-1000+41000-1000-4000-1000-1000-1000+1000-+1000+000
+1000-1000-1000+1000-1000-000-1000+1000+1000-1000-1000-000-1000-1
000=1000+1000=1000~000+1000-1.000-1.000+1000+1.0004000+1000+1000+1
000-100041000H00041000-1000-100011000 1000 4j00011000-1000-100 01
000-1000-000-1000-1000-1000+1000+-1L000+H000+1000-1000-1000+1000-10
0049000-1000+1000+1000-1000-1000-000-1000+1000+1000-1000+1000+00
0+1000+1000+1000-1000-1000<000-1000-1000-1000+1000-1000+000-1000
+1000+1000-1000-1000-000-1000+1000+1000-1000+1000+000+1000+1000
+1000-1000-1000-000-1000+1000+1000-1000+1000+H000+1000-1000-1000
F+1000+1000+000+100

The Sequence EDAMGS 2 (m) . To be transmitted from lefl to right, up to down

Tight;s92

00-1000-1000+1000-1000-000-1000-1000-1000+1000+1000+000+1000+10
00+1000-1000+1000+00041000-1000-1000+1000+1000H000+1000+1000-1
000-1000+1000+000+1000+1000+1000-1000-1000-000-1000+1000+1000-1
000-1000+000+1000-1000-1000+1000+1000+4000+1000-5000-000+000-0
00+1000-000-000-0004000+000-10004000+H000+000-000+000-1000
+H0005000-000+4000+000-1000+000+000+4000000+000<1000+000+0
00+000-j000-000+1000-j000+H000+H000-000+H000-10004000-5000-000+
000~j000-1000+000-1000-1000+1000-10005000-1000-1000-1000+1000+10
00+H000+1000+1000+1000-1000+1000+000+1000-1000-1000+1000+1000
000-1000+1000+1000-1000+1000+000+1000+1000+1000-1000-1000000-1
000-1000+1000-1000+1000+000+1000-1000-1000+1000+1000-5000%1000+
G00-1000+j000-10
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FIG. 21

The Sequence  EDMGS, s (1) to be transmitted from lett to right, up to.down

0+10004000+1L0004000-1000-1000+1000-10005000-1000+1000+1000-1000
100000010001 000-1000+1000-10004000-1000-1000-1000+1000+1L000+j
00041000-1000-1000+1000=10005000=1000+1000+1000-L000-1:000-000=10
00+1000+1000-1000+1000+000+1000+1000+1000-1000-10005000-1000-10
00-1000+1000-1000-000-1L000+1L000+1L000-1000-1000-000-1000-1000-100
0+1000-1000+<000-1000~1000-1000+1000+1000+H000+1000-1000-1L000+100
0-1000+000-1000+41000+1000-1000+1000-000-1000+1000+1L000-1:000+10.00
+000+1000+1000+1000-1000-10005000-1000+1000+1000-1000+1000+000
+1000-1000-1000+1000+1000+000+1000+1000+1000-1000+1L000-3000+100
0+1000+1000-1000-1000-j000-1000+1000+1000-1000+10004j000+1000-100
0-1000+1000+1000+000+10060-1000-1000+1000-1000-000-1000-L000-1000
+1.000+1 000+000+100

The Sequence EDAMIGS figm son (1), 1O be transmitted from left to right, upto down

00-1000-1000+1000-1000-000-1000+1000+1000-1000-1000-000-1000-100
0-1000+1000-10005000-1000-1000-1000+1000+1000+000+1000+1000+100
0-1000+1000+000+1000-1000-1000+1000+1000+000+1000-1000-1000+100
0-1000-000-1000-1000-100041000+1000+000+1000-000-0004j000-000
+1000-5000+000+4000-0005000+1000-000-000-000+0005000+1000=00
05000-000+000+000-1000+00040004000-000+000-1000+000-000-0
00+000+000-1000+000-000-0004000-000+1000-000-000-000-+000]
000-10004000-1000-1000+1000-1000-000-L000+L000+1000-1000-1000+0
00-1000=1000-1000+1000-1000+000-1000-1000-1000+1000+1000+000+100
0+1000+1000-1000+41000+000+41000-1000<1000+1000+1000+000+1000-10
00-100041000-1000-000-1000-1000-1000+1000+1000+000+1000+1000-10
00-1000+10
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FIG. 22

The Sequence EDMGS ), ., (1) to be transmitted from left to right, up to down

04H000-j000-0004+000+1000+1000-1000+1000+000+1000-1000-1000+1000
#1000+ 000+1000+1000+1000-1000+10005000+1000+1000+1000-1000-100
05000-1000-1000-1000+1000-1000-000-1000+1000+1000-1000-1000-j000-
100041000+1000-1000+10004000+1000+1000+1000-1000-1000-000-1000

+1000+1000-1000+1000+000+1000-1000-1000+1000+1000+000+1000+100
041000-1000+1000+000+1000+1000+1000-1000-10060-000-1000-1000-100

041000-1000-000-100041000+1000-1000-1000+000-1000+1000+1000-1000
10004 000+1000+1000+1000-1000-1000-000-1000-1000-100041000-1000-
§000-1000+1000+1000-1000-1000-000-1000-1000-1000+1000-1000-000-10
00-1000-1000+1000+1000+000+1000+1000+1000-1000+1000+000+1000=1

000-1000+1000+1000+000+1000-1000-1000+1000-1000-000-1000-1000-10
00+1000+1000—000+100

The Sequence EDMGS jig}m 5 (1) tobe transmitted from left to right, up-to down

0041000 1000-1000+10004000+1000-1000-1000+1000+41000+4000-+1000+1
000+1000-1000+1000+000+1000+1000+1000-1000-1000000-1000+1000+1
000-1000+1000+000+1000-1000-1000+1000+1000+000+1000-1000-1000+1
000-1000+000-1000-1000-1000 11000 11000 jO00 1000 7000 jOD0-000 {0
00-1000+000-5000-000+000+000-1000+000+000+000-0004000-1000
HO0040004000-000-000+1000-000400040005000+000-1000+000-0
00-5000+0004000-10004000-000-000+000-000-1000000-000-000-]
000 1j000-10001j0001100011000-1000 1000 jO00 1000-1000-1000 (1000 (1
000+000+1000+100041000-1000+1000+000+1000+1000+1000-1000-1000-j
000-1000+1000+1000-1000+1000+000+1000-1000-1000+1000+1000+000
41000-1000-1000+1000-1000-000-1000-1000-1000+1000+1000+000+1000-~
j000-1000-000-10
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FIG. 23

The Sequence EDMGS: .. (7). to be transmitted from left o right, up todown

o

0+10004000-10004000+1000+1000-1000-1000-000-1000+1000+1000-1000
+1000-+4000+1000+1000+1000-1000~1000-000-1000-1000-1000+1000-1000-
jO00-1000-1000-1000 11000 +1000 17000 11000-1000-100011000-1000-5000-1
000+1000+1000-1.000-1000-000-1000-1000-1000+1000=1000=00:0=1000+10
00+1000-1000-10005000=1000+1000+1000-1000+1.000+H000+1000+1000+10
00-1000-1000-000-1000-1000-1000+1L000-1000-j000-1000-1000-1000+1000
+1000 4000 +1000-1000-1000+1000-1000000-1000+1L000+1000-1000-1000-
1000-1000-1000<1000+1000=1000-4000-1000-1000=-100041000+1000~000+1
000-1000-1000+1000-1000-000-1000-1000-1000+1000+1000-+000+1000 -]
000+1000-1000410004000+1000+1000+1000-1000-10:00-000-1000+100:0+1
000-1000410004000+1000-1000-1000+1000+1000+000+1000+1000+1000-
100041000+ 000+100

The Sequence EDMGS? (n), 1o be transmitted from left to right, up to-down

FLghit592,

00+1000+1000-1000-1000-000-1000+1000+1000-1000+1000+000+1000+10
00+41000-1000-1000-000-1000-1000-1000+1000-1000-000-1000+1000+100
0<1000=1000000-1000+1000+1000-1000+1000+000+1000-1000-1000+100
0410004000 +1000+1000+1000-1000+1000400041000450004000-000+00
0+1000-000+000+000-000+4000-1000+000+000+4000-000-000+1000 -]
000-000-000+4j000-000+1000+000+000+000-0005000+1000-000+000
H000000+000=1000+00000000040004000-1000+000+000+000+0
00+4j000-10004000+1000+1000-1000-1000-000-1000+1000+1000-1000+10
00+4000+1000+1000+1000-1000-1000-j000-1000-1000-1000+1000-100000
0-1000+1000+1000-1000-L000-j000-1000+1000+1000-1000+1000-j000+100
0-1000-1000+1000410004000+100041000+1000-1000+1000+000+1000-10
00000410000
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FIG. 24

The Sequence. EDAMGS IZﬁ 103 (1) » T b transmitted from left to right, up to-down

0-1000-000-10004000-1000-1000+41000+1000+000+1000+1000+1000-1000
+1000-+H000+1000-1000-10004+1000-+F000-H000+1000-1000-1000+L000-1000
4000-1000+1000+1000-1000-1000-000-1000-1000-1000+1000-17000-000=1
000-1000-1000+1000+10004H000+1000-100Q0-1000-+1000=-1000-000-1000-10
00:100041000+1000H000+1000+1000+1000-10004+1000+4000+1000-1000-1
000+1000+1000+000+1000-1000-1000+1000-1000+000-1000+1000+1000-1
000-1000-j000-1000-1000-1000+1000-1000-000-1000-1000-1000+1000-+10
00H0004+1000-1000-100041006-1000-4000-1000+1000+1000-1000-1000-00
0-1000=1000-1000+1L000-1000-000=1000+1000+1000-1000=1000+000-1000
+1000+1000-1000410060+000+1000-1000-L000+L000+L000+000+1000+100
O0+L000-1000+L000+4000+L000+1000+1000-1000-1000-4000-1000-+1000+100
0-1000+1L000+000+100

The Sequence EDMGSS, ... (n), to be transmitted from left to right, up to down

Fight 592

00-1000-1000+1000+1000+000+1000+1000+1000-1000+10004000+1000-1
000-1000+1000+10004j000+1000-1000-1000+1000-1000-000-1000-1000-10
0O0+10004+1000+000+1000+1000+1000-1000+1000+000+1000+1000+1000-1
000-1000-000-10001100011000-1000 110001000 (1000-000-000 1000 0O
00-1000+0004000+000+000+4000-10004000-000-00040004000-1000
4000500050004 000-000+1000-000-000-00040004000-10004000+00
0+000-000+000-1000+H000+000+H000-000-000-+1000-5000+10004j000+
0004000-10004000-1000-1000+1000+10004000+1000+1000+1000-1000+1
0004000+1000-1000-1000+1000+10004000+1000-1000=1000+1000=1000+j
000=10001000-1000+1000+10004000+1000+1000+1000-1000+1000+000
F10004100041000-1000-1000-000-10004100041000-1000+10004 00041000
11000 (1000-1000-10
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FIG. 25

The Sequence EDMGS ], ., (1), to be transmitted from lefi to right, up to dewn

o507

0+1000+1000-+1000-1000:1000-1000+1000+1000+000+1000+1000+1000<10
00+1000-+H000+1000+1000+1000-1000-1000-000-10004100041000-1:0004+10
00-H000+1000-1000-1000+41000+1000-+H00041000+100041000-1000+1:000+

000+1000-1000-1000~1000+1L000+0030+1000-1000=1000+1000-1000-000=1
000-1000-100041000-1000430004+1L0004+1000~1000-1000+10004H000+1000

+100041000-1000-1000-4000-1000+1000+1000-1000+1000+000+1000-1000
-1000+1 00041000+ 000 +1000+L0004L000-1000+1L000H0060+1000-1000-100
0+1000+1000+4000+1000-1000-1000+1000-1000-000-1000+1000+1000-100
0-1000-000-1000-1000-1000+1000=1000-j000-1000=1000-1000+1000+1000
H000+1000+1000=1000+1000<10004000-1000+1000+1000-1000=1000-:000~1
000-1000-1000+1000-10005000-1000+1000+1000-10006-1000+000-1000+10
00+10:00-1000+1000+000+100

The Sequence EDMGS? (1)~ to be transmitied from left to right, up to-down

Fight 592

00-1000-1000+1000+1000+00041000+1000+1000-1000+1000+000+1000+1
00041 000-1000-10005000-1000+1000+1000-1000+1000+000+1000+1000 +1
000-1000-1000-000-1000-1000-1000+1000-1000-000-1000+1000+1000-10
00-1000-000-1000+1000+1000-1000+1000+000+1000-j0005000+000+00
0-1000400040004j000-000+000-100040004j0001j000000-000+1000-j
0004000+H000-5000+000-10004000+40004000-0005000+1000-000-000
40004000-000-+1000-000000+000-000-000+1000-00040004000-j00
0+H000-10004000-1000-1000+1000+1000+000+1000+1000+1000-1000+100
04 000+1000+1000+1000-1000-1000-000-1000+1000+1000-1000+1000+00
0+41000+1000+1000-1000-1000-000-1000-1000-1000+1000-1000-000-1000
H100041000-1000-1000-5000-100041000+1000-1000+10004000+1000-1000
$1000-1000-10
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FIG. 26

The Sequence EDMGS? 5o (1) s TO DO transmitted from left to right, up-to down

000040004 000+000+1000+1000=1000-10004000-1000-1000+1000-+1000:=
1000-000-1000-1000-1.000+1:000+1000—5000+1000-1000-1000+1000-100:0
000-1000-1000-1000+1000+1000H000+1000+1000+L000-1000+1000+00:0
+1000-1000-1000+1000+1000+000+1000-1000-1000+1000-1000-000-1000
+1000+1000-1000-1000+000-1000-1000-1000+1000-1000-j000-1000-1000-1
000-+1000+L000+H000+1000-1000-10004+1000-1000+-000-1000-1000-1000-+1
000+1000+000+1000+1000+1000-1000+1000+000+1000-1000=1000+1000
+1000+H000+1000-1000-1000+1000-1000-000-1000-1000-1000+1000+1000
HOO00+1000+1000+1000-1000+1000+H000-+1000-+L000+1000-1000-L000-3000
S1000+100041000-10004+1000H000+1000+1000+1000-1000-10005000-1000
1.0 00-1.000+41000-1000+000-1000+1000+1000-1000-1.000-000-1000+1000
+1000-1000+1000+000+100

The Sequence EDAMGS?S (1), to be transmitted from left to right, Up to:down

Fight;592.

00+1000+1000-1000-1000-000-1000-1000-1000+1000-1000-000-1000-100
0-1000+1000+1000+000+1000-1000-1000+1000-1000-j000-1000+1000+100
0:1000-1000000-1000-1000-1000+1000-1000-5000-1000+1000+1000-1000-
10005000-1000+100041000-1000+1000+5000+1000-+000+000-000000+1
D000004000-j0004000-00041000-000-000-j000+000-5000-1000+000-
J000-0004H000-000+1000-50004000H000-7000-000+41000-000-5000-000
HO00-000+1000§000+0004j000-j000-j000+1000-j000+000+000-000+j0
00-1000+000+1000+1000-1000-1000-5000-1000-1000-1000+1000-1000-00
0-1000-1000-1000+1000+1000+400041000-1000-1000+1000-1000-000-1000
+1000+1000-1000-1000-000-1000-1000-1000+1000-1000-000-1000+1000
11000-1000-1000-000-10001100011000-1000 (1000 {000 (1000-00011000-
J000+10
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FIG. 27

The Sequence EDM GSlleft 505 (M), 1o be transmitted from left to right, up to'down

00005§00040000005000+1000+1000-1000+1000+000+1000+1000+1000-10
00-1000-000-1000 1100011000-1000110001j00011000-1000-1000 110001100

0+000+1000+1000+1000-1000+1000+000+1000+1000+1000-1000-1000000
S1000-1000-1000+1000-1000-000-1000+1000+1000-1000-10005000-1000+10
00+1000-1000+1000+000+1000+1000+1000-1000-1000-000-1000+1000+100
0-1000+1000+00041000-1000-10004100041000+000+1000+1000+1000-1000
+1000+000-1000+1000+1000-1000-1000-000-1000-1000-1000+1000-1000-0
00-1000(100011000-1000-1000-000-1000-1000-100011000-1000-000-1000-
1000-1000+1000+1000+000+1000-1000-1000+1000-1000-000-1000+1000-1

000-1000-1000-000-1000-1000-1000+1000-1000-000-1000-1000-1000+1000
(100017000 10001100011000-1000(10001j00011000-1000-10001100011000

+000+100

The Sequence EDM GSlzeft,SQS (1), 1o be transmilted from lefl foright, up to.down

0000-000+1000+000+1000-1000-1000+1000-1000-000-1000-1000-1000+10
00+10004000+1000+100041000-1000+1000+000+1000-1000-1000+1000+10
00+ 000+1000-1000-1000+1000-1000-000-1000-1000-1000+1000+1000+j000
+1000-1000-1000+1000-1000-000-1000+1000+1000-1000-L000-000-1000-10
00-1000+1000-1000-000-1000-1000-1000+1000+1000+000+1000+1000+100
0-1000+1000+4000+1000-1000-1000+1000+1000+000+1000-1000-1000+1000
S1000-000-1000-1000-1000+1000+1000+000+1000-1000-1000+1000-1000-j0
00-1000+1000+1000-1000-1000-000-1000+1000+1000-1000+1000+000+100
0+1000+1000-1000-1000-000-1000-1000-1000+1000-1000-000-1000+1000+1
000-1000-1000-000-10001000+1L000-1000+1000+000+1000+1000+L000-10
00-10005000-1000+1000+1000-1000+1000-1000+1000-1000-1000+1000+100
04000+100
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FIG. 28

The Sequence EDMGS, ,iﬁ 505 (1) to be transmitted from left to right, up to-down

0000+1000-000+1000-000-1000-1000+1000-1000-5000-1000+1000+1000-10
00-1000-000-1000-1000-1000+1000-1000-000-1000-1000-1000+1000+1000
H00041000-1000-1000+1000-1000-j000-100041000+1000-1000-1000000-10
00+1000+1000-1000+1000+000+1000+1000+1000-1000-1000-000-1000-100
0-1000+41000-1000-000-1000+1000+1000-1000-1000-000-1000-1000-1000 +1
000-1000-000-1000-1000-1000+1000+1000+000+1000-1000-1000+1000-100
04000-1000+1000+1000-1000-1000-000-1000+1000+1000-1000+1000+000
+1000+1000+1000-1000-1000-000-1000+100041000-1000-1000+000+1000-1
000-10001100011000j000110001100011000-100011000 1000100011000 11
000-1000-1000-5000-1000+1000+1000-1000+1000+000+1000-1000-1000+100
0+1000+H000+1000-1000-1000+1000-1000-000-1000-1000-1000+1000+1000
+000+100

The Sequence EDMGS; 505 (7). to betransmitted from left to-right, up to-down

0000+000-000-000+000+1000+1000-100041000+000+1000-1600-1000+10
00+1000+000+1000+1000+1000-1000+1000+1000+1000-+1.000+1000-100C0-10

00-4000-1000-1000-1000+1000-1000-j000-1000+1000+41000-1000-1000-j000-
1000+1000+1L000-1000+1000+j000+1000+1000+1000-1000-1000-000-1000=+1
000+1000-1000+1000+00041000-1000-1000+1000+1000+ 000100041000 +1

000-100041000+000+1.000+1000+1000-1000-1000-j000-1000-1000-1000+100
0-1000-000-1000+1000+1000-1000-1000-j000-1000+1000+1000-1000+1000+
000+1000+41000+1000-1:000-1000-000-1000-1000-1000-+1000-1000-j000-100

04+1000+1000-1000+1000-5000=1000-1000=1000+1000=1000x000:1000=1000=]

000+1000+1000+000+1000-1000+1000-1000+1000+000+1000-1000+=1 000 +1

000+1000+4000+1000-1L000=1000+1000+-1000=000+1000=1000:1000-1000+100
Q+HO0G+100
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FIG. 29

The Sequeric¢e EDM. GS[th o5 (1), 1o be transinitted from.leltto fight, upto down

0000+10004000-1000-5000+1000+1L000-1000-L000-000-1000+1000+1000-10
00*10004000*L000+1000+1000-1000-1000-000-1000-1000-1000+1000-1000
4000-1000-1000-1000+1000+1000+000+1000-1000-1000+1000-1000-j000-10
00+1000+1000-1000-1000-000-1000-1000-1000+1000-1000-000-1000+1000
+1000-1000-1000-4000-1000+1000+1000-1000+1000+H000+1000+1000+1000~]
000-1000-44000-1000-1000-1000+1000-1000-4000-1000-1000-1000+1000+1000
+000+1000-1000-1.000+1000-1L000-000-1000+1000+1000-1000-1000-000-10
00:1000<1000+1000+1000-000+1000=1000-1000+1000+1000+j000+1000=1000
1000+1000<1000000<1000=1000=1000+1000+1000+;000+1000+1000+1000=1
000+1000+4000+1000+1000+1000-1000-1000+000=1000+1000+1000=1000+10
00+ 000+1000=1000=1000+1L000+1 000400041 000+1000+1000=1000+1000+00
0+1090

The-Sequetice EDM ngﬁ 505 (1), 10 be transmitted from left to right, upto down

0000:-1000+~000-1000-000-1000<1000+1000+1000+000+1000+1000+1000-1:0
00+1000+000+1L000<1000=-1000+1000+1000+000+1000-1000-1000+1000-100
0-000-1000+1000+1000<1000-1000-000=1000=-1.000~1000+1000-10:00+000:=1
000-1000-1000+1000+1:000+000+1000-1000-1:000+1000-1000+-000-1000-100
0-1000+1000+1000+000+1000+1000+1000-1000+1000+000+1000-1000-1.000
+1000+1000+000+1000-1000-1000+1000-1000-000-1000+1000+1000-1000-1
0004000-1000-1000-1000+1000-1000-000-1000-1000-1000+1000+1000+0:00
+1000-L000-1000+1000-1000000-1000+1000+1000-1000-1000-j000-1000~10
00-1000+1000-1000-000-1000+1000+1000-1000-1000-5000-1000+1000+1000
1 000+1000+4000+1000-1000-1000+1000+100047000+1000+1000+1000-1000
*1 000+ 000+1000+1000+]1000-1000-1000-j000-1000+1.000+1000-1000+1000+
000+ 00
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FIG. 30

The Sequence EDM Gsl7eft,595 (1), 1o be transmiitted from left to-right, up to down

0000+1L000+1000+1000-1000-L000-1000+1000+1000+000~1000+L000+1000-
1000+1000+000+1000+1000+1000-1000-1000-4000-1000+1000+1000-1000+1
000+000+1000-1000-10060+1000+1000+1000+1000+1000+1000-1000+1000+0
00+1000-1000-1000+1000+1000+00041000-1000-1000+1000-1000-000-1000
=1000-1000+1000+1000+000+1000+1000+1000-1000+1000+000+1.000+1000

+1000-1000-10005000-L000+1000+1000-1000+1000-+000+1000-1.000-1000+1
000+41000+000+1:000+1000+1000-1000+1000+000+1L000-1000-L000+1000+1L

000+ 080+ 0001000-1000+1000-1000-000-1000+1000+1000-1000-1000-+00

0-1000-1000-1000+1000-1000-5000-1000-1000-1000+1.000+1:000+3000+1000-1
0001000+ 000-1.000-000-1000+1000+1000-1000=10005000-1000=1000=1 000
+1000-1006-000-1000+1000+1000-1000-1000-000-1-000+1000+1.000-1000+1

000000+ 00

The SequenceEDMGS], #1505 (1), 10 be transmitted from left to right, upto down

000050004000+000+000-+1000+1000-1000-1000-000-L000-1000-1000+100
0-1000-5000-1000-1000-1000+1000+1000+000+1000-1000-1000+1000-1000+
000-1000-1000-1000+1000+10003000+1000+1000+100:0-1000+L0:00+7000+10
00-1000-1000+1000+100:0+3000+1000-1000-1000+1000-1000-000-1000+1060
#1000-1000-1000-000-1000-1000-1000+41000-1000-000-1000-1000-1000+10
00+10004000+1000-1000-1000+1000-1000-5000-1000-1000-1000+1000+1.000
+H000+1000+1000+1000-1000+1000+000+1000-1000-1000+1000+1000%000
+1.000-1000~-1000+1000-1L000~000-1000-1000-1000+1:000+1000+j000+1000+1
000+1000-1000410004000+L000+1000+1000-1000-10005000-1000+1000%+10
0°0-1000+100040.00+1 000+1000+1 000-1000-1000-4000-1000-1000-1000+1000
1000+000-1000+1000+1000-1000-1000-000=1000+1L000+1000-1000+1000+0
00+100
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FIG. 31

The Sequence EDMGS), w505 (1); 10 be transmitted from left to-right, upto down

00+1000+1000-1000+1000+000+1000+1000+1000-1000-1000-000-1000+100
0+1000-1000+1000+000+1000-1000-1000+1000+1000+000+1000-1000-1000
+1000-1000-000-1000-1000-1000+1000+10004000+1000+100041000-1000+1
0004000+1000-1000-1000+1000+1000-5000+10004000+000-50004000-100
0+ 000+000+000-000-500041000-000+000+000-000+H000-1000+000+00
0500040004000-100040005000-70004000-000+1000-j000-000-000+00
0+H000-1000+5000+4000+0005000+000-1000+00050005000+000+000-10
00H000+1000+1000=1000+1000+000+1000+1000+1000-1000-1000+000-100
0+1000+1000-1D00+1000+000+1000-1000-1000+1000+1000+000+1000-1000
2100041000-1000-000-1000-1000-1000+1000+1000+000+1000+1000+1000-1
000+1000+00041000-1000-1000+1000+1000+000+1000-000-000-000+00
00

The Sequence EDMGSTZightI coe (1), to be transmitied from left to night, up te down

00-1000-1000+1000-1000-000-1000-1000-1000+1000+1000+000+1000+1000
H1000-1000+1000-5000+1000-1000-1000+1000+1000+4000+1000+1000+1000-
1000+10004000+1000+1000+1000-1000-1000-000-1000+1000+1000-1000+1
000+H000+1000-1000-1000+1000+1000+5000+1000-000000-4000-000+100
0500050000004 000+000-1000+000%000+000-0004000-10004000+060
05000+H000H000-1000400040004000-000+000-1000+000+000+H000+0
00-j000+1000-000+0004000-j0004000-1000-000-000-000+000+000-10
00+000-1000-1000+1000-1000-000-1000-1000-1000+1000+1000+000+1000
F1LO00+1000-1000+1000+H000+1000-1000-1000+1000+1000+4000+1000+1000
+1000-1000410004H000+1000+1000+1000-1000-1000-5000-1000+1000-+1000-1
000+1000+000+1000-1000-1000+1000+1000+000+1000-000-10004+000-100
00
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FIG. 32

The Sequence EDMGSS gieges (), 10 be transmitted from left to-right, upto down

00-1000-1000+1000-1000-000-1000+1000+1000-1000-1000-000-1000-1000-
100041000-1000-000-1000-1000-1000+1000+1000+j000+1000+1000-1000-1
000+1000+4000+1000-1000-1000+1000+41000+0600+1000-1000-1000+1000-10
00-000-1000-1000-1000+1000+1000+j000+1000-000-00047000-000+1000+j
000+4000+000000-000+41000-000-000-00040005000+1000-000-000+
000+H000+H000-1000+H000+000+H000-50004000-1000+000000-000+000
4H000-1000+000-7000-0004j000-000+1000-000-j000500040004000-1000
4000-1000-100041000-1000-j000-1000+1000+1000-1000-1000-000-1000-10
00-1000+1000-1000-000-1000-1000-1000-+1000+1000-000+1000+1000+100
0-1000+10004000+1000-1000-1000+1000+1000+000+1000-1000-1000+1000
S1000-000-1000-1000-1000+1000+10004000+1000+1000-1000-1000+10000

The Sequence EDMGS?, ghesos (1); to be transmitted from left to right, up to down

00+1000+1000-100041000H000+1000-1000-1000+1000+10004000+1000+10
00+1000-1000+1000+4000+1000+1000+1000-1000-10005000-1000+1000+100
0-1000+10004000+41000-1000-1000+1000+1000+j000+1000-1000-1000+1000
-1000-000-1000-1000-1000+1000+10004000+1000+000+000-000+000-10
00+0005000-000+4000+-000-10004+000+000+000-000+000-10004000+
0004000-5000-000+1000-5000+0004000-j0004000-1000+000-000-0004
0004000-10004000-000-0004000-000+1000-7000-000+000000+000-1
000400041000+1000-1000+1000+000+1000-1000-1000+1000+1000+000+10
00+100041000-1000+10005000+1000+1000+1000-1000-1000-000-1000+100
0+1000-1000+1000+000+1000-1000-1000+1000+1000+000+1000-1000-1000
+1000-1000-000-1000-1000-1000+1000+1000-§000+1000-000-1000+000-10
000
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FIG. 33

The Sequence EDMGSS gt ses ()., To be transmitted from left to right. up to down

00+1000+1000-1000-1000-000-1000+1000+1000-1000+1000+000+L000+100
0-+1000-1000-1000+000-1000=1000-L000+1000-1000-000-1000+1000+1000+1
000-1000-000-1000+100041000-1000+1000+000+1000-1000-1000+1000+10
004000+1000+1000+1000-1000+10004000+1000+000+000-000-00041000
G0004H00040005000+H000-1000+000+H000+4000000-000+10005000-000
5 00045000-000+1000-5000+000+0005000-000+1000-000+000+000-000
+H000-10004000000-000+0004000-1000+000+000+000-0004000-100
0+4000+1000+1000<1000-1000-000-1000+1000+1000-1000+1000+000+1000
+1000+1000-1000-1000-000-1000-1000-1000+1000-1000-000-1000+1000+10
00-1000-1000-000-1000+1000+1000-1000+1000+000+1000-1000=1000+1000
+1000+H000+1000+1000+1000-1000+1000+000+1000-1000-000+1000-0000

The Sequence EDM GSZ gnesos (). to be transmitted from left to-right, up to down

00-1000-1000+1000+1000+000+1000+1000+1000-1000+1000+000+1000-100
0-1000+1000+1000+000+1000-1000-1000+1000-1000000-1000-1000-1000

+1000+1000+000+1000+1000+1000-1000+1000+000+1000+1000+1000-1000
1000-5000-1000+1000+1000-1000+1000-+000+1000-000-000+000+000-10
00+H0060+0004000-5000+000-1000+0000005000+000+000-10004000+0
00000+ 000-000+1000-000-000-000-1000+000-1000+000+000+000+0
00+000-1000+000+000+000-000-000+10005000+4000+000-000+000-1
000+ 000-1000-1000+1000+1000+0060+1000+1000+1000-1000+1000-+000-+10
00-1000-1000+1000+1000+000+1000-1000-1000+1000-1000-000-1000-1000
=1 000+1000+1000+H000+1000+100041000-1000-+1000+000+1L000+1000+1000
-1000-10005000-1000+1000+1000-1000+L000+000+1000+1000+1000-1000-1
0000
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FIG. 34

The Sequencs EDMGS? heses (1), tobe transmitted from left toright, up to down

G0-1000-1000+000+1000+000+1000+1000+1000-1000+1000+5000+41000+10
004+1000-1000-1000-j000-1000+1000+1000-1000+1000+000+1000+1000+100
0-1000-1000-4000-1000-1000-1000+1000-1000-000-1000+1000+1000-1000-1
000-000-1000+1000+1000-1000+1000400041000-000-000+4000+j000-1000
0004 0004000-000+000-10004000+H0004000-j0005000+10005000400
0 15000-j000 170001000 00D 1j000 jOO0~000-00011000-000-000-0001j00
05000+1000-500040004000-000-5000+1000-000+000-5000-000+H000-100
0+H000-1000-1000+1000+1000+H000+1000+100041000-1000+10004000+1000
+1000+1000-1000-1000-000-1000+1000+1000-1000+10004000+1000+1000
+1000-1000-1000-000-1000-1000-1000+1000-1000-000-1000+1000+1000-10
00-1000-j000-1000+1000+1000-1000+1000+000+1000-1000+1000-1000-1000
0

The Sequerice: EDMGSE ghesos (). to betransmitted from lett to-right, up to.down

00+10004+1000-1000-1000-000-1000-1000-1000+1000-1000-000-1000-1000-
1000+1000+1000+H000+1000-1000-1000+1000-1000-000-1000+1000+1000-1

000-1000-000-1000-1000-1000+1000-1000-000-1000+1000+1000-1000-1000
—j000-1000+1000+100~0-1000+1000+j000+1000+j000+j000—j000-j000+1000-j0
00-7000-00040005000+1000-j000-5000-000+000+000-1000+H000-000+0

004+ 0005000+10005000+000+000-000-5000+1000-000-j0005000+000-0
00+1000-000+000+4000-000-000+1000-j000+000+000-j000+000-1000+j

000+1000+1000-1000-1000-000-1000-1000-1000+1000-1000-000-1000-1000
-1 00001100031 0004700011000-1000-100071000-1000-000-1L00011000+1L000-1
000-1000-000-1000-1000-1000+1000-10005000-1000+1000+1000-1000-1000
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FIG. 35
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FIG. 36
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