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# 1
SPS-ConfigUL ::= CHOICE ({
release NULL,
setup SEQUENCE {
semiPersistSchedIntervalUL ENUMERATED {
sfl0, s£20, s£32, sf40, sf64, s£80,
s£128, sfl60, sf£320, sf640, spareb,
spare5, spared, spare3, spare2,
sparel},
implicitReleaseAfter ENUMERATED {e2, e3, e4, e8},
p0-Persistent SEQUENCE {
p0-Nominal PUSCH-Persistent INTEGER (-126..24),
p0-UE-PUSCH-Persistent INTEGER (-8..7)
1 OPTIONAL, -- Need OP
twoIntervalsConfig ENUMERATED {true} QPTIONAL, -- Cond
TDD
-7
[[ pO-PersistentSubframeSet2-rl2 CHOICE {
release NULL,
setup SEQUENCE {
p0-Nominal PUSCH-PersistentSubframeSetZ2-rl2 INTEGER (-126..24),
p0-UE-PUSCH-PersistentSubframeSet2-rl2 INTEGER (-8..7)
}
} OPTIONAL —-- Need ON

—

¥ 19 SPS-ConfigUL o ¥3 %= HA=X ZFo|A semiPersistSchedIntervalUL SF&}n|E= oo E 29} 7o)
AYHEth, = AsFY T SPS AE EE AAES 93t B ZH AL semiPersistSchedIntervalUL ZFefuglol] ¢

B ANHE 0] mebd v 448 & 9

semiPersistSchedintervalUL
Semi-persistent scheduling interval in uplink . Value in number of sub-frames. Value sf10

corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. For TDD, the UE shall round this
parameter down to the nearest integer (of 10 sub-frames), e.g. sf10 corresponds to 10 sub-frames, sf32

corresponds to 30 sub-frames, sf128 corresponds to 120 sub-frames.

obgfe] 3 3& FAAIT(E E°l, RRC AlT) A199E T3 AT+ SL 3 A4 (SL-GapConfig) AKX Q4

£ YEhdh. SL 32 UE7F thE Alge] v PLIN 9] Alol=ga taAlE ASE FAlstA N EE BUH
FeAY) T AFINEE T|A T oA FIEHE AZE Fbel| sidettt. ®=g, SL 22 41 AH(Rx gap)

2 EA W (Tx gap) &2 Wrold 4 dth. =4 HE& o]% PLMN(Public Land Mobile Network) W= 7iglo]/A
7L( nter—carrier/cell) t2aAWE AEE RUHHsE 7300 sidattl. 54 8L o]% PLMN = Ao/
- AN 2sE dAFste T3t sgett.
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X 3
-- ASN1START
SL-GapConfig-rl3 ::= SEQUENCE {
gapPatternList-rl3 SL-GapPatternlist-rl3

}

SL-GapPatternList-rl3 ::

SEQUENCE (SIZE (1..maxSL-GP-rl3)) OF SL-GapPattern-rl3

SL-GapPattern-rl3 ::= SEQUENCE {
gapPeriod-rl3 ENUMERATED {rf4, rf7, rf8, rfld4, rflée, rf28, r£3z,
rf64, rfl28, rf256, rf512, rfl024, spare},
gapOffset-rl2 SL-0OffsetIndicator-rl2,
gapSubframeBitmap-rl3 BIT STRING (SIZE (1..10240))
}
-- ASN1STOP
¥ 39 SL-GapConfig o ¥¢%H& =g FolA gapSubframeBitmap oFle] ® 49} o] AHogdu. =, SL
ol EAetE ANBZHAS HEHRY] Pz AAE 5 Tt

£ 4

gapSubframeBitmap
Indicates the subframes of one or more individual gaps, not only covering the subframes of the associated discovery

resources but also including e.g. re-tuning delays. The UE and E-UTRAN signal bit strings of valid sizes only i.e. sizes
up to (10* gapPeriod).

SO, Aga TAE(L Grant) Ao disiA A et

pud

2] AlZol A9 PUSCH(Physical Uplink Shared Channel)ol] o2&l EdAFEE x34d<l UL-SCH(Uplink-Shared
Channel)S A%37] el MAC <lEElE= wr=A] §383% UL grantS 7FAoF o). tbwt ®]-2-8-4 (non-
adaptive) HARQ A A9 A g-ol= UL grant §lolE oA A% AF FJHuHE =2 AE-3te] UL-SCHE Al
A% = Q).

a3 UL grante Z]X=o] s wbol Al PDCCH(Physical Downlink Control Channel)E EaiAd ¥4
(dymanic) .2 A|#¥E 4% 23, RAR(Random Access Response)S E3lAd #AFE FE dar, w-g&HHo=
(semi-persistently) AAE F&E Advt. 2" HEE Fd37] AslA MAC AT E 3k AT (s &9,
E2(PHY) AlF)elA HARQ HHE F2%0. PHY AlSolA UL &7t t%%?ﬁ}(spatial multiplexing)7} A4 ==
B¢ (5, IL 59 559 dF Z=MIN0 TI7F 245 = 45), NAC ASS 2709 UL grant 744 #41E
I Qar Z}zFe] UL grant+ ZHAF] HARQ E2A|AE 728 TTI(Transmission Time Interval) &<¢F PHYEF-E <
Agk = 9l

obehe] ® 5% NAC SUEIEIZ} o} TTI] thahM A& L grant® Aeshs $42 vpehart,
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¥ 5

If the MAC entity has a C-RNTI, a Semi-Persistent Scheduling C-RNTI, or a Temporary C-RNTI, the MAC
entity shall for each TTI and for each Serving Cell belonging to a TAG that has a running fimeAlignmentTimer
and for each grant received for this TTI:
- if an uplink grant for this TTI and this Serving Cell has been received on the PDCCH for the MAC
entity’s C-RNTI or Temporary C-RNTI; or
- if an uplink grant for this TTI has been received in a Random Access Response:

- if'the uplink grant is for MAC entity’s C-RNTI and if the previous uplink grant delivered to the
HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity’s
Semi-Persistent Scheduling C-RNTI or a configured uplink grant:

- consider the NDI to have been toggled for the corresponding HARCQ) process regardless of the
value of the NDI.

- deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTL

- else, if this Serving Cell is the SpCell and if an uplink grant for this TTI has been received for the SpCell
on the PDCCH of the SpCell for the MAC entity’s Semi-Persistent Scheduling C-RNTT:

- ifthe NDI in the received HARQ) information is 1:

- consider the NDI for the corresponding HARQ process not to have been toggled;
- deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTIL

- else if the NDI in the received HARQ information is O:

- if PDCCH contents indicate SPS release:
- clear the configured uplink grant (if any).
- else:
- store the uplink grant and the associated HARQ information as configured uplink grant;

- initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in
this TTI and to recur according to rules in subclause 5.10.2;
- consider the NDI bit for the corresponding HAR() process to have been toggled;

- deliver the configured uplink grant and the associated HARQ) information to the HARQ entity
for this TTL

- else, if this Serving Cell is the SpCell and an uplink grant for this TTI has been configured for the SpCell:

- congider the NDI bit for the corresponding HARQ process to have been toggled;
- deliver the configured uplink grant, and the associated HARQ) information to the HARQ entity for
this TTL

NOTE: The period of configured uplink grants is expressed in TTIs.

NOTE: Ifthe MAC entity receives both a grant in a Random Access Response and a grant for its C-RNTI
or Semi persistent scheduling C-RNTI requiring transmissions on the SpCell in the same UL
subframe, the MAC entity may choose to continue with either the grant for its RA-RNTI or the
grant for its C-RINTI or Semi persistent scheduling C-RNTL

NOTE: When a configured uplink grant is indicated during a measurement gap and indicates an UL-SCH
transmission during a measurement gap, the MAC entity processes the grant but does not transmit
on UL-SCH.

471 & 5olA, sld AW Aol Splell(Special Cell)olar, o TTIE 98 shtbe] UL grant7} MAC SIE]E] <]
SPS C-RNTI(Cell-Radio Network Temporary Identifier)& 93l SpCell®] PDCCH “dellA a9 SpCelloll ths|A]
FA"E g, 21" HARQ A X2 NDI(New Data Indicator)e] Ftel 1 91 A%+, MZE SPS 3 PDCCHE
a3k Aol ofyel o] UL-SCH Aol dish 484 (adpative) AHEFES FAst= AFE ou|gitt. o7]A,
SpCelle dWr¥ o2 = PCell(Primary Cell) X% PSCell(Primary SCell)& X3+slar, MCG(Master Cell Group)
2 SCG(Secondary Cell Group)o]l AA¥ = w4 ZANEHIE(dual connectivity) &% EEo|Al MCGS] PCell =
£ SCG2] PSCell(Primary Secondary Cell)2 2]u]3lit},

471 % 59lA, 41" HARQ 8.8 NDIS] kol
A0

Ql AS=, ol ® 6olAY o] UEZF sl SPS &4
PDCCHE SPS 4% olm

0
sl FaES Aom uydt= ATE v s
A

7] & 504, PDCCH Z¥l=7}F SPS Al (release) & A|Aeh= A$ o] %+, UL grant ¥ ¥ HARQ
ABE A% (configured) UL grant2A A A&3chi= 52, PDCCH Zel=7} SPS A 3= = AlshH A UL SPS

_7_



[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

ZIHSd 10-2017-0109906

AL AAE UL grant 24 2eldhE AL on g},

7] 3% 5914 PDCCHOl &)@~ SPS &4 3}(activation)o] AAIHAY, EE ojn] BA3tE Aejold A-%7])3}
(re-initialize)dl= A9-E u|gtt, webd &9 UL grant7F AA18k= UL-SCH A5S 913 TTI 58 2 A
AE UL grantE A&l 522 3 = At o5 £9], SPS7F o]v] actived @ A%l 3| UL grantS
TSR IS -7 8 (re-initialize) sz AS ovlsta 21X da P UL grant7} SPS A&
activated sFA UL-SCH HA5E I8 AAAHRE AAsl= Af-ode 2713} st 3oz ugdsd = Q).

LI

Aol e UL grant B3RS AH3taL,

A~
<

of

[e)
°
47 & 5elA dld HARQ Z=A|29 NDI HIEZF E5¥ 3oR nydrhes 54, A= SPS dFo= 1y

7] 3% 5ellA AAE UL grant 2 #HE HARQ AREE oWl TTI9] HARQ SIHEZ A& = 22, 9 TTI
2 slal, A7l AR L grant ¥ A5} Q98 IRQ RS AT IR AEE e Hﬂr% Ag oln g,
A7) F 5014 A A
SPS &9 PDCCHE ol FAls
W) FAtsE A9E o e,

olele] ¥ 6 SPSE 938 PDCCH ®=+ EPDCCH(Enhanced PDCCH) 9] & 3}(validation) ¥2-& vrebditt.

il
o
2 o

x6

A UE shall validate a Semi-Persistent Scheduling assignment PDCCH only if all the following conditions are
met:
- the CRC parity bits obtained for the PDCCH payload are scrambled with the Semi-Persistent Scheduling
C-RNTI
- the new data indicator field is set to '0". In case of DCI formats 2, 2A, 2B, 2C and 2D, the new data
indicator field refers to the one for the enabled transport block.
A UE shall validate a Semi-Persistent Scheduling assignment EPDCCH only if all the following conditions are
met:
- the CRC parity bits obtained for the EPDCCH payload are scrambled with the Semi-Persistent
Scheduling C-RNTI
- the new data indicator field is set to '0". In case of DCI formats 2, 2A, 2B, 2C and 2D, the new data
indicator field refers to the one for the enabled transport block.

o]Jwl PDCCH/EPDCCHE E3dlA A<%%+= DCI(Downlink Control Information)olA EA =& B5F7} ofdle %
7 E= F 8l wEbd AAHE Afol ST PDCCH/EPDCCH?J FaS7E o] Fold 4 Q. ® 72 SPS &3
PDCCH/EPDCCH Frastl st 54 d=5S vehfla, ® 82 SPS sl#] PDCCH/EPDCCH fastol]l tist 54 A=

S Yeldt, fagrl o] F x| b AlE DOl ABE Fad SPS &3 e siAQl ez uee
- 913} kel F a3 o] FojX K e AHfole= FAE DOl FHRL wfAFHA %= CRC(Cyclic Redundancy
Check)E 714 Ro g 7538k 4= Q).
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*7
DCI format DCI format
DCI format 0 11A 212A12B/2C/2D
'll;zg C;:;mmand for scheduled set to '00' N/A N/A
Cyclic shift DM RS set to '000" N/A N/A
Modulation and coding scheme MSB is set to N/A N/A
and redundancy version 0
FDD: set to
'000' FDD: set to '000'
HARQ process number N/A TDD: set to TDD: set to '0000"
'0000"
. For the enabled transport
Modulation and coding scheme N/A MSB !(syset to block:
MSB is setto '0’
For the enabled transport
Redundancy version N/A set to '00 block:
set fo '00’
#* 8
DCI format 0 DCI format 1A

TPC command for scheduled PUSCH | 5611000 NIA

Cyclic shift DM RS set to ‘000 N/A

Modulation and coding scheme ' '

and redundancy version set o 11111 N/A

Resource block assignment and .

hopping rescurce allocation Settoall"1's N/A

FDD: set to ‘000"

HARQ process number N/A TDD: set to '0000"

Modulation and coding scheme N/A setto'11111'

Redundancy version N/A set to '00°

Resource block assignment N/A Settoall'1's

obelel E 9% UL SPS £2& vpedc),
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After a Semi-Persistent Scheduling uplink grant is configured, the MAC entity shall:

- if twolntervalsConfig is enabled by upper layer:
- set the Subframe Offset according to Table 10 .
- clse:
- set Subframe Offset to 0.
- consider sequentially that the N grant occurs in the subframe for which:
- (10 * SFN + subframe) = [(10 * SFNg time + Subframeg gme) + N * semiPersistSchedInterval UL +
Subframe Offset * (N modulo 2)] modulo 10240.
Where SFNgrt time and subframeggy ime are the SFN and subframe, respectively, at the time the configured uplink
grant were (re-)initialised.
The MAC entity shall clear the configured uplink grant immediately after implicitReleaseAfter  number of
consecutive new MAC PDUs each containing zero MAC SDUs have been provided by the Multiplexing and
Assembly entity, on the Semi-Persistent Scheduling resource.
NOTE: Retransmissions for Semi-Persistent Scheduling can continue after clearing the configured uplink
grant.

471 % 994 twolntervalsConfigZt 29l AlFell 2siA ool &%= 79+, elMTA(enhanced Interference
Management and Traffic Adaptation)”’} A74%¥ Z-E <ustc}t. TDD UEToNA elMTAZ7F AAHE dEELS 2
Mol BT el seto] AAHH = o] A7) twolntervalsConfige Z42+e] B ZH Y seto] siFdTt. o714,
Subframe_Offsetol] thdt 7]&=S X 1094 Awslarx}l sk},

2 10
TDD UL/DL configuration Position of initial Semi-Persistent grant Subframe_Offset value (ms)

0 N/A 0
1 Subframes 2 and 7 1
Subframes 3 and 8 -1

2 Subframe 2 5
Subframe 7 -5

3 Subframes 2 and 3 1
Subframe 4 -2

4 Subframe 2 1
Subframe 3 -1

5 N/A 0
6 N/A 0

% 1914 YeRfE wkel o] SpCellollA] el 02] SPS AMEZH A (SPS SF#0) Bt k HAl A shakd = A
B (DL SF)olA SPS C-RNTIZ == #E7 ¥ PDCCH/EPDCCHE E3alA UL grantES FAIS 4= k. o714,
k* FDD(Frequency Division Duplex) A®W A, TDD-FDD CAollA =X sHg]o] 2AEH (=, UL grantES A3}
= (E)PDCCHS} dlolE] & Ad(e.g. PDSCH/PUSCH) o] th2 AW AdoA Fax= 2AEY) o2 AA 4 5%
3} TDD(frame structure type 2) Z=AEY AWA(S, UL grantE AEsl= (E)PDCCH7T AEE = AHA) &
7}A) = FDD AW AoA+= 40]a, TDD A Ao+ TDD UL-DL configuratione] wW& kS 7kd 4
F7F2, QW= TDD CA TDD AW Al T+ TDD-FDD CAA AW TDD frame structure type 2 725 7} 2A&
o AS 7Mx|= FDD AW Aol A reference UL-DL configurationo] W& Zks 7128 4= 9 = 19 Ao =
T21% UL grant& SPS SF#OOHH«] SPS PUSCH A%soll W3l ARE Al-Fslal, $=A1¥ HARQ ﬂi el NI 2=
kol 021 A9-= 7143t (5, = 194 reception of UL grant with NDI=0).

_‘IO_
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SpCell(special cell)& H<3F ule} o] PCell ™3 Dual-connectivity A 7oA SeNB(secondary eNB)ol A

AE EW BAuA(pSCell, primary secondary serving cell)o]ln], E wgo|xE SPS o] F3uE AH
Aolglal 7h7g gt

Ao~ 1

B Ao]x 1oME o)W TTIZ Y&l shube] UL grant7F MAC EJE]C] SPS C-RNTIZ $l&ll SpCell®] PDCCHE 4
AE I UL-SCH AES AA s Ao, A7) o TTI(dE Eo), & 19 drlo)A SPS SF#0)7} SL A3} =
EEE(EE AXe) 459 T3S AHosi.

o714, SPS SFe} S&EE= SL #o] Rx gapel ZA--ol:, UL grant 2] HZto] Rx gap F2to|| Hlle] & A
THE 7HA3, Rx gap &2 FAIE F vk &, Rx gapdllA] TEBO} = Ao o] PLMN T 7o}/ A-
7+ t=AE RUE#eE H2e wok Rx gapo] SPS SFE EEEE ALdE FIHA S S
A=

B3, Rx gapell A= LTE DL 741 918k DL 7le]ofellA] DL Aol st RUE= $24-& FastA =l whof
Rx gapo] SPS SF&} ZH#A Rx gapolld AosE 52HF, o] PN TE Aglol/A-2F taAmn g A&
Elg)o] iR ¢e A$oE LIE DL Hele] RUEY Exte] $38 ofRrt Bydgsict, 2 e wmay,
7ok Rx gapo] SPS SFo] T¥= Aol LTE DL 7] o] an% F2to] FRHA e A= Ao

wop FAF oz, ol TTIE 98] svhe] UL grant7} MAC SMEJE]2] SPS C-RNTIE 9J3ll SpCelle] PDCCHEZ =41
i UL-SCH A& AL, 7] o/ TTI(dlE E°], = 191 o Al Al SPS SF#0)7} Rx gapo® AA% SL
W3 FEEE A9, NAC AEEE o)W TTIE 913 g A4 E UL grantE Helsta Ao UL-SCH A%< 5
gk 4= JA| Wk, T Rx gapoll A o] PLMN E+ 7Hg]o1/m 7k taAE A2 muUE gt €3, LTE DL
FAE A% DL AHeeA s AAw g DL Aol dig RUEPE S FdeHA et

o714, UL grantE Agste 522 ofdle] w25 23 4 Ao,

- RkeF PDCCH ' =7} SPS Aol sidat= Zlo] ofbebd, @2 1 UL grant W9} A¥he HARQ ARE A
A9 UL grant B4 A3},

- SPS &AdstEA] e Afole FAlE SPS AES -r]?_i UL grantol] <JaiA] o] TTIXE] SPS AES A3
0]'“4/\1 O]tﬂ ’IVI\IOﬂ/\i /\]X]'o]— -_El 7] )\213% UL gr ant ]ﬂ'(lnltla 126)0}7'11/}', ] ] L-‘?‘Ei SPS %‘*‘j
A= o)W TIIeA Al&ete® A7) AAE L grantS Al-%7)8taktt = Ao 4% UL grantS 52
UL grant® A-%7]3} st AL 2wv|sio},

i rbl ot

- NDI HEE B39 oz ngdt (5, M2 A5 Aoz 18,

- o TTI “§<t 471 A%

oL

H UL grant®} ZA] ¥ HARQ BEE 3|3 HARQ AE g A A3},

SPS SF #&xx= SL o] Tx gapel ZA%dlE, UL grant g F2bo] Tx gap F¢to] FA=E F ¢l

gapoll Al Fst=SF Aojd o] PLIN L= 7je]o]/a-3F "/]’\ﬂlﬂﬂ NS E dEste 542 UL grant AP &
ZH 8 UL-SCH Aol k& WA 83 7 vasAme] 65 Tx gap ¢ +3E vk, Wk, LIE UL HARQ
T2 B E AA4E UL grantE Mac dEENA XHEE '6}X]UJ UL-SCH A4S AA SR = g=t}, = 3

Tx gap &<kl PHYOl A& PUSCH AES 88+ ¢olol 3},

T3k, Tx gapolA= LTE DL $41S $18k DL 7lglojell Al DL Ald/A 29 (e.g. (E)PDCCH, PDSCH, PMCH, PHICH,
CRS, DRS, CSI-RS, PRS &%)l et RYUEE 25 FdstA] ZErh. v Tx gapo] SPS SFeb F4H=A Tx
gapoll A o= FFH(F, o] PLIN E&= Ago]/A-7 =AM A5 7)o fleA A3d A o] 4
B¥= Aol LTE DL Aele] BRUEE F2te] 8 o¥rt Eydsict, £ dye] waw, wkek Tx gapo
SPS SFo] F¥& 5= 9ol LIE DL 7Hg]o] RYER S2to] %A v oz Hojgir},

Bo FAFoez o TTIS $&) &1+ UL grant7} MAC <MEJE]2] SPS C-RNTIZS 3l SpCell®] PDCCHE =4
Ha UL-SCH H5S HAst, A7) ol TTI(dE S0, & 19 dAJolA SPS SF#0)7} Tx gapo& AAH SL
A FHE= A, MAC dEE = T A4 UL grantE AHsARF UL-SCH A& kA @i, 3 Tx
gapoll A o] PLMN H= slgol/A-3F ty2=AME AEE AFstar, LTE DL F4l& 918 DL Algloe A= oju
gk DL Aol g RUER S T3 &=
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Aol 2

Ao]2 204 += SpCellolA o TTIE YA stk UL grant”} A5 o] AATF UL-SCH dEo] gl A5
(Z, %3k UL-SCH dlolel7} EA8HA] &= A9)olA, 471 ol TTI(AE Eof, = 19 oAJelA SPS SF#1)
7} SL A3 FEEE 499 &S AHosi.

SPS SF(dlE E9f, SPS SF#1)9} TEHE = SL o] Rx gapQl Ao, MAC 015]5]‘:‘ ol TTIE ¢ A4=
UL grantE A& § v}, 28y, A4 Ay dolgr) glerma UL-SCH AEo] F3dHA = F=r}. F
7FHo 2, 3 Rx gapolA o]% PLMN T Ago]/A-7F tx=An e ANas HEVJO}X] A7k, Wk, LTE
DL 418 98k DL A ofoll A= ojwgt DL Adol st RUHES FadsAY e 3174 &S

T, SPS SF(dE o], SPS SF#1)9F $5== SL o] Rx gapdl Aol

AARE UL grantE AshA ks & Avk. olol wh, UL-SCH M&e FaqHA etk F7hHo2, 9 Rx
gapoll Al ©]%- PLMN =& jzjo]/A-3F wmm NEE BUEHER ¢ka, v, LTE DL 41& 913 DL 7N
glofol| A= ofw gk DL Ao g RYE P S FAAY = A @S 5 A

rr

g SPS SF(eE o, SPS SF#1)9} FE¥ = SL o] Tx gapel A-$-ole, MAC <MEElE olH TTI= %’HW
A74E UL grant® HEskA &S 4 Ak, old wi}, UL-SCH d¥S Fa=A v, 2822 SL 34e] T

gapl 7 --oll A= NAC oﬂﬂﬂOﬂH o TTIE $IalA UL grantel digh ojw st =& 44 &l o] PLMN =&
Nele]/A-2F =AW A SR e, FAA0 R, Y Tx gapell Al o] PLUN = 7iglo]/A-3F ¢
AN Y ANEE Ages EOP LTE DL 41 9138 DL 7l ofell A= ojuje DL Adel] gt ZUEHS 3

Aol 3

B Ao)~ 3¢ 4E SplelldlA] oW TTIE YaA o TTIE Y3 8} UL grant’b A4 ¥ o] 93 UL-SCH A
Zo] AAE AL, A7) o] TTI(AZ So], &= 19 dAJo)A SPS SF#2)7} SL AT FEHE= A9 Hzt
< Qo3

SPS SF(e]& o], SPS SF#2)¢} FEEE= SL o] Rx gapql A-$-ol=, MAC MEJE]E o/ TTIE Y3 aig A
A8 UL grantS Agsta Aol UL-SCH A4S 383 = AT, G Rx gapolA ©]% PLIN & sfe]o}/A
-2 gaANE AEE BUEHYSHA &, LTE DL =4S 93 DL HgojoldE o3k DL Adel 3k ZUH
P& FYsA Fert.

ko)

S, SPS SF(lE E9], SPS SF#2)9t FTEE+= SL 7ol Tx gap®l 4%
grantS A @ stx % UL-SCH A+ F3atx &, 3id Tx gap°ﬂf‘1 o] %
N5 Z A$sta, LTE DL =4S 993 DL Algjolol e ojwdk DL Aol o

olE, NMAC dEEE dd A" UL
PLMN H& Flg]o]/A-3F tj=AAHE
3 RUHHS 35t L=t

TE, SPS SF(dE 59, SPS SF#2)¢} &= SL #o] Tx gap®l Ag-o&, NMAC AEEE g AA" UL
grantE A g sl#] a1 oo we} UL-SCH d&S Faatx] a1, sid Tx gapolA ©]% PLMN =& 7igo]/A-7t
HzaAne AsE AEska, LTE DL FA1& 9k DL AlgjojdA= ojwgk DL gl digk RUEHES Fsx

L2 2o dee whE SL A ko] UL HARQ Z =AM~ 25 Awsy] 913k mdolt),

=74 M (measurement gap) A& 2] SL A AAHL 3luhe] HARQ ZE2A| 20 P8t MEZYIET o
W FEE £ ), o), =4 L Smsd F7|E 7FA AL 40ms EE 80mse] MGRP(Measurement Gap Repetition
Period)E 7FA1A|%k, SL #(Tx gap %+ Rx gap)S HA 4 ¥4 Zedde] FI7|E 4%10 SF o St 2719
HERog MAF R dhfe] HARQ Z2A 2o SL o] o W FHE shsAe] EAg). oy A=
UL AES 93 A8 § s ABZg o] AgsE DY 494 o A 4 vk, wpeha], UL SPSell <
7 HARQ Z2A|2~9F SL AEo] T5EHIYS ul, B WEsk dt 28 Hose= Ao] 2w,

Aol 4

B A2 4= & 29 SL gap#0 L SL gap#lo] =T Rx gap(XEE no SL gap)d Ao gk RAo|t},

)

745, UL SPS A+S falir SL gap#0ollA4] UL grant”7} AR %o} a1, SL gap#0o 4] PUSCH(XE+ UL-SCH)
o] AAE A%, alF UL grant= Aeleta 2 UL grant A Aol whebr PUSCH(XEE UL-SCH) A& 483t

ofx
-1> =)
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%= 29 oAl A PHICH(Physical HARQ Indicator Channel)+ o] €] SPS(PUSCH) %ol th3dk HARQ ACK/NACK

=L

Be] A4S veEhla, @S 52 E HARQ-ACK I|=w) Kol 7] %3] F4:35k= SPS(PUSCH) oA UL ©o]H
/NS T 4 Ay
Aol 5

B Aol 5% SL gap#02 Rx gap(®E+= no SL gap)©]al, SL gap#le Tx gap®l 7% gk Zojc},

o] A9, UL SPS A+S HalA SL gap#0ol Al UL grant”7} AA =] dal, SL gap#0ol 4 PUSCH(HE=+ UL-SCH) =
o] AXNE AS, sl UL grantS Aglstar L UL grant A4l whebA] PUSCH(®EE UL-SCH) AEE 3
AT},

o 7)4, PHICHS Ea)4 whato] Al Al &%= o]A PUSCH 40| thsh HARQ-ACK ] =wo] NACKS A Alal:s 29,
A¥tel PUSCH A&l SL gap#l]l Tx gap¥ &%= OToﬂ a3 AvkE PUSCH AdES FasHA e (
= AAE) F Slvk. o] A, PHICH(NACK) O t-&ato] =alakA] o> PUSCH AdE2, EU7 HARQ Z= A 20
s et thS PUSCH HARQ Ebelwol thal 3= 4= 9t

ole} o] A Al PUSCH AF/AdEo] Tx gapol &Jal|lA A X3l Z o=, CURRENT_TX NB(Z, Al H

ol EAlst dlelHe HFo] TAS )9 ks 18 S7HAIA 4 vk, F7FE CURRENT_TX NB gto] & uj
A% 34(maximum number of transmissions) - 1 3} FYU&A ¥, Ay HARQ T EA|~o a33= HARQ
B3 = H]S(flush) 4 Ar}.

Aol 6

H Ao]l A 62 SL gap#00] Tx gapolil, SL gap#l2 Rx gap(HEE no SL gap)Ql Zd-5-o] t)3sk Ao},

o] AS-, UL SPS AL 9a)A SL gap#0oA] UL grant?} AAF o] 931, SL gap#0ol A PUSCH(XE: UL-SCH) #
Q 2 UL grantS A8 dtx 9k 1 UL grant X Ao & PUSCH(®EE UL-SCH) A& 43517

o714, PUSCH AAES 984 b3 PUSCH HARQ Elolwol sjwel A By o] SL gap#l H+= no SL gap
FEEE A9, AAE PUSCH A5 =3 4= g,

Aol 7

B Ao]x 7L SL gap#0 Z SL gap#lo] EF Tx gapQl 5ol tidh Hojr},

]
S 98X SL gap#Ooll A UL grant7} A3 o] a1, SL gap#0o] A PUSCH(EE UL-SCH) A
2 UL grantE A 2]8tA9F 2 UL grant A AJol] w2 PUSCH(EE UL-SCH) A2 42335}1X

1714, PUSCH AdEE 9130

4 J &t HARQ Z & A 2~0) @l thS PUSCH HARQ ElolWol] dwslE A B 79
o] SL gap#1(Z, Tx gap)}

=
o =
ALow FHHEE A5, AAE PUSCH AFs s+ &5 + U

o]} o] A A PUSCH H<&/AdE] Tx gapel ol3iA Tl %A Jtal= 9o, CURRENI_TX_NB(Z, @A ¥
Bl EAlst= dlolE < ;ﬁo o] HAS 349 S 18 TV 4 k. S7HE CURRENT_TX_NB #te] o)
A4 39(maximum number of transmissions) - 1 ¥ T YA WA, A&E HARQ Z2ZA Ao sl HARQ

¥ E )& (flush) 4 AT}.

£ 3¢ ® ugel Qe me ¥4 A

N
ol
ol

1] 915 =roluh,
@7 S310014 WEe A1AFo RN E UL SPS A4 Ax % 8L A AH AuE FA% 5 v

Al S32000 4 T2 UL SPS AA AR oA AA¥= UL SPS A BZ e qlellA SL 3o] A=A o7&
4 o vk, vbef UL SPS MBEZedat SL AJo] Fi5= A & S330= AFT 4 vt

ml g

Al S330e1 4 @ 3 UL SPS AlBE=Z# o] eF9), e SL e By 59 shut ol 71x3ste], UL 19
of Al off, Hi= UL SPS A& 8 oF T sht olds Z2AL + o, o714 UL SPS Hlﬂ_Eﬂﬂmfﬂ

H2, eld MEZ(EE TTD el UL grant 2713} E= A-27]3F 259 HEZU (= :
% 19 SPS SF#0), UL grant7} 2/dshel defell A UL-SCH d&o] AAHA = ABZHd(AE E0], = 14

Silm AV

2 4>
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SPS SF#1) T 1 A== wﬁaﬂo](oﬂé So], = 19] SPS SF#2), UL grant7} AAE AedM 7] A% =
= AAS #EE Az (s , & 29 A WA SPS(PUSCH) H+= PHICH ©]%¢] SPS(PUSCH)) 5& ¥
shek 4= 9l SL 7134 B} Rx gap, Tx gap & XFE = th. FAGRA oAr e d=d Aol 1 WA 79
wel 5213 4 9l oS So], v $330004 UL grantE Hglebx] &= Aol sl UL SPS ABE.ZH ol
A1 UL SPS HEo] 3= A] AT, UL grantE Aelsttete UL SPS AFo] A & % A}, whef o
Al $33001 4 UL grantS = &akaL UL SPS AES Fdste Aoz AAQste H9ole UL grant K| 7] %3514

A S34001 4 UL SPS A%o] 4=31d 4= u}.

e A S32000 4 UL SPS Muzeefo] SL Aol AAHA &2 4
B leA UL SPS H&o] = 5 AUt

o
g3
rir
mv

Al S34000 4 W= s UL SPS Al

fa = O .

T = = AR, g Ve B A= ve =3 HE
& Zolth. mebd, & wHe ojste] 5SS Wl ek BE uE uAl, #4 3 MAEe ¥t
g Zlojtt.

ool WMol 2 Ewe] e AA ol mE A4S AP Ee F¥ske FA(AdE B0, & 48 Fxd)
o] AWstE A tulel~ W 1 FAHQA)E ¥ Feid)

T4 iyl we A gulo]l o] S ARE] A mweltt

sl SR a 4 4R me A% A% 4o Qelel et BR FA(000%, IR A%
o]
=4

gt 2] (100)E Z2AA(110), oFEUE-(120), EAA(130), =122 (140)S 38 4 u}.

ZRAA10)E HolamMeE #A-F A3 AHE FIPsm, A 1 ZE (111) 2 A 2 Zu(112)S =233 F
ATk, Al 1 EE11DLS AYAE AgFel sigde = 2dar, MAC (Medium Access Control) #l1%, RRC(Radio
Resource Control) A%, B+ 1 o]de] AAITY 45 AT & Ak, Al 2 Z&(112)S EAIT AY
F-(112)° iFE & i, = (PHY) AT (A& o1, d&FLa $4 A5 A, aFdFda #4 s
Ag)e AT & Aok, e, ol AgEE A ofyw Al 1 E A 2 EEo] st REEA FHE]
T4E F= QL 3 oo RERA FiEol 4 T Utk Z2AA(110)E Hol=iE T AT #E
E e A 9elm, @ A (100) #uke] F2t

FEILH-(120) = 3l o] =% <F 23

S AP ¢ k. EFWAM(130)E A F35RF) 54719 R 3
ZAA(110)9] A4t AgE A, @ FX(100)9] 2o dHE LAZEY], &

=
g% & gdom, Wy 5o THALE £FT FE 9

1A= 22000 ZEAA(210), QFEIV-(220), ERWAIN(230), #WxE] (24008 233 4t

E3E= A4S MIMO &5
12 233 & 9. w2 (140)=
AAA, NZeA A

o [l rz

ZZAAM(210)= ol B As AHEE S, A 1 EE (211) 2 A 2 BE(12)E g
ATk Al 1 BEQ21D)S AT Ay sldd = a1, MAC (Medium Access Control) A%, RRC(Radio
=
(€}

Resource Control) A%, T L o]ite] AQAIZFe 28 Ay -’F k. Al 2 RE(212)S EAZE A
ol sged & AL, EPHY) AlFY & (dE 5o, 4&FHa F4 A5 A, stFEa $4 A5 Ae)
= AT ¢ Aok 28y, ol AFEE AL oldm A 1 2 Al 2 BEC] s EEREA FRE 742
T Qar, 3 ol mERA FTREEY FA"E Sx . ﬁi*ﬂ*ﬂ(ElO)t o= #d AT HEE 43

i

o

=
sk A ffoll=, 71X = FA(200) Ake] F2E AT = Qv
X

FEIU(220) & 3k ol e &84 cteus £3 e <tHUE 3= F9 MIM0 $541
A gt 4 k. EWAIH(230)%= RF $21719F RF 21718 £33 4 o). W22 (240) = Z2AA4(210)9]
A AFE AR, 71AF ZA2(200)9] B2 AHE AZEO], S9AA, fZA)H 5L AZET £ 9l

o, Wy §9 AL E Y s v

il
S
=
il
o
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9210009 ZRAN(10)9] Al 1 BE(IDL, 6 Sof, B we] vde] RRC A2dd B £42
& & k. dE B, A 1 ZEAIDS UL SPS A% AH, SL 7@ M AW Se waehs Ao
FAste], Wod YRE 9 AFoR AVY 4 vk A 2 BE2)E, oOF S, ® Wyl v MC
ALY B 542 A ¢ Ak, AB Hol, A 2 BE(IDE AAROZIE A UL grantE Aelabe
SAE FAD - on oA Zol, UL S A4 Auel slad ANHE UL S A el s, o] 474
HeA oRs 24T ? 9lt}. whoF UL SPS A EZ#olw} SL glo] FEu: Ao, UL SPS BT ele] g
o, EE SL A ve) Fo sk ool Zlxate], UL 2AES A o, ®iz UL SPS g T ofF F
S} o] AS AAE 4 Qlrk. whek UL SPS AES Zals Aoz AAGW 549 AZ(dE o], PHY AZ)o=
UL-SCH Ao Bo3d ARE Ags 2= 9l

71X =(200) 9] ZZAA](210) 9 xﬂ 1 2E5Q211)E, oF So], B wo] y|x|=e] RRC Al2dE® ##H
%

T3 = Q). o E S, A 1 EEQ21DS UL SPS AA AR, SL H A AR 52

st 4= 9tk Al 2 BE(212)2, dE B9, ¥ ¥y yXFo MAC AEE #IAH TS #4249
S0, A 2 EE(212)S wZo A AL UL grantE L35 DCI ARE YAt ol 51y AZ(dE =
PHY Al&)o 2 Hd3sle] PDCCH/EPDCCHE EalA AEH == & 4 9

Awdt e (100)9] ZZAA(110) EE 7]A55(200)2] Z2AA(210)9] 522> AZEH O A L =90
Aol oA FHE FE 3, e AXEYY H t=9of Hld oA FEE F= .

2 odgo] e B oubyo] toksl Ar] oo mE F2lo] AA T AFE oA AIAFEF e ATEY
of(IEE, EA9AA, HEZANA, HA(firmware), T2 T), % o] AZEYOE AFsta x| =

Bl gollA A& 7bsd whA (medium) & 3T

:I_E]__
Wowge) vhere AAFUEE 3PP LIE Ei LTE-A AX9E A0 Agsglo, takd ofFEA Ax
o # g9 5

=y
EH]
Indicated by the
configurad UL grant
reception of UL
grant with NDI=¢  Start Recur Racur
SPS sPS SPS
SF#O SFH SFi2 "ee
Serving-PLMN >
Or serving cell UL-SCH No UL-SCH UL-5CH
(Case 1) (Case 2) (Case 3}
UL grant initialization
or re-initialization
Neighboring SL gapiH0 SL gap#1 SL gap#2 en
PLMN or >
inter-
carrier/cell
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EH2
UL grant
{configured)
SPS{PUSCH) PHICH SPS{PUSCH) anae
Serving-PLMN >
SL gap#o SL gap#l L XN
Neighboring .
PLMN v
EH3
eNB UE
ULSPS X FH
SLY M8 M=
(S310)
UL SPS ME =g dlAM
SL 74 A&7 (8320)
YES
e A Exe o EIY, E=
SL #4e| Ete] 29| St} o] &ofl 7[XE5}H04,
UL OME XMel o5, E= ULSPS &
=3 of 2 Fo| st o|AS AN (S330)
NO
ULSPS &&
B (5340) <
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