US 20200214079A1

a9y United States

a2y Patent Application Publication o) Pub. No.: US 2020/0214079 A1l

Huang 43) Pub. Date: Jul. 2, 2020
(54) BASE STATION AND RESOURCE HO4L 5/00 (2006.01)
ALLOCATION METHOD BASED ON HO4W 72/04 (2006.01)
SEMI-PERSISTENT SCHEDULING HO4L 1/00 (2006.01)
) ) (52) US. CL
(71)  Applicant: Industrial Technology Research CPC ... HO04W 76/30 (2018.02); HO4L 1/1819
Institute, Hsinchu (TW) (2013.01); HO4L 1/0061 (2013.01); HO4W
. . 72/042 (2013.01); HO4L 5/0053 (2013.01)
(72) Inventor: Jen-Feng Huang, Kaohsiung City
™W
(w) 57 ABSTRACT
(73) Assignee: Industrial Technology Research ) ) )
Institute, Hsinchu (TW) The disclosure provides a base station and a resource
allocation method based on semi-persistent scheduling
(21) Appl. No.: 16/233,124 (SPS). The method includes: periodically receiving a plu-
) rality of uplink data corresponding to a user equipment (UE)
(22) Filed: Dec. 27, 2018 on a wireless resource assigned to the UE; in response to
.. . . consecutively receiving a predetermined number of specific
Publication Classification uplink data, performing a release SPS operation to cease
(51) Int. CL receiving other uplink data corresponding to the UE on the
HO4W 76/30 (2006.01) wireless resource, wherein the specific uplink data consist of
HO4L 1/18 (2006.01) pending data and error data or consist of the error data.
918 918
918a
\\(ifc error
600 €NB - 1 7
N S Return DCI request for
eNB consecutively  HARQ ACK re—transmitting UL
receives N specific data
uplink data
P SPS UL

release signal



| Ol
(loubis uonpanbyuoo—as Jn)
1N SdS 21PAIRY

US 2020/0214079 A1

] ¢ gNe
m ——————— - ——————— - ———————— - _oco_m cozc>$oo
3 _co:E:gcoo ._3_ _co:oémccoo ._3_ _cozssoccoo .5_ N SdS
= | | J | N R C16Ne
K _ _ _ _ _ _
m | | | | | |
~ | | | | | |
» | | | | | |
= | | | | | |
= _ _ _ _ _ _ 17 aNe
TS e e
| | | | | |
| | | | | |
| | | | | |
| | | | | |
_ _ _ _ _ _ T ] an

AL rmmﬂslt_cﬁmmﬂsll

(sw 0g) pouad Sds (sw 0g) pouad Sds

Patent Application Publication



4

014

(loubis uonpanbyuoo—as Jn)
1N SdS 21PAIRY

US 2020/0214079 A1

[oubis aspaje.

-

J_._: mam_co:o;occoo n|

L

_ [pubis uo[DAI}OD
N SdS

€1 aN°

Jul. 2,2020 Sheet 2 of 9

L

|

[AR:

L1 8Ne

Patent Application Publication

-

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
1

(sw 0g) pouad SdS




US 2020/0214079 A1

Jul. 2,2020 Sheet 3 of 9

Patent Application Publication

¢ Ol

(loubis uonpanbiuoo—ai 3n)
N SdS 910AIRY

SdS Sespajed gNe

SdS sespsjed I

L]
Dop bulpusd

- T 1

L |

L

|
_
m
| ] ¢ aNe
ﬁ pop buipuad N seas0ad AjeAIIN0asUOD gN@
| N
! 4 N
| m——————— - ——————— — ——————— — [publs uoIyDAI}OD
| IuolypJnbijuod 0 | luol3panbiyuod N | luonpanbiuod N1 9 sds

‘ l | | i | | Nl_ mz&
| | LI ] | | LI | | | LI | | |
| | | _ | |
| | | _ | |
| | | E | |
| | | _ | |
| | | _ | |
|| | | ~ | | 1 aNe
L5 Lt I R ey e
] | | _ | |
| | | m | |
| | | _ | |
g o o |

¢ — — g s
| ! | DJpp Bulpusg | D}pp bulpuag |
!
ﬁ
|



US 2020/0214079 A1

Jul. 2,2020 Sheet 4 of 9

Patent Application Publication

¥ Ol

|
_
_
_
|
_
|
xo<z “ | -1 | -1 | 1
DYVH | _co:E:occoo 0! _co:ozoccoo n! | uonDINBILUOD I
| _
L] :MQLFL | __ [T 1 | __ [ __
| _ _ _ _ _
[ _ _ _ _ _
[ _ _ _ _ _
| _ _ _ _ _
i L L |
L | m m vo«g_ _ m m hqﬂg_|||; m m hqﬂg_lllg
[ _ _ _ _ _
| _ _ _ _ _
[ _ _ _ _ _
i ] ] |
1 = - |
anjoj yuj opoy | [OA0p Bupusg | pjop Bupusd | |0jop bupuad |
| N y
Ol N

pyop buipuad g aaiynoasuon

€7 ane

AR\

11 8N°

AN



US 2020/0214079 A1

Jul. 2,2020 Sheet 5 of 9

Patent Application Publication

G OI4

DIOP 1IN
buyiwsupi)—a. YOV
Joj 1senbal |0Q rT T DYVH umey
C T T T C 1 [ ] o\
i 0l 240 1018 )
_ pyop buipuad
| N SHWSUD.}
| K[oA1}N03S U0
m %o@o n
I C T 1 T/ an
\ N J
Vo
015 pouad SdS 0§



Patent Application Publication Jul. 2,2020 Sheet 6 of 9 US 2020/0214079 A1

eNB 600

Transceiver 604

Processor 606

FIG. 6

Storage circuit
602




US 2020/0214079 A1

Jul. 2,2020 Sheet 7 of 9

Patent Application Publication

L "OI4

01/S 99Jn0SaJ Ssajim ay} uo 30 8yl
0} buipuodsauiod pyop yuidn Jayjo buiaisdsl
0sDad 0} uolpJado §dS ospsppu b bulwioylad
‘D10p uljdn oldads Jo Jaquinu pauluwislapald
D buinigoas AjpAlInoasuod 01 asuodsal uj

01/S 1uswdinbs Jasn
8y} 0} paubissD 92UN0S3J SS3[R.M D UO
1uswdinbs Jasn b 0y buipuodsaliod DyOp
n 40 Aypnid o buiniedssl Ajpaipolisd




8 OI4

US 2020/0214079 A1

Jul. 2,2020 Sheet 8 of 9

Patent Application Publication

|
_
“ €7 8N
_ DYOp uijdn olyi0ads N BAIINIBSUOD SBAIRIS GNO
|
_ Uw—w >
publs [asopl | - e _ N
nisds | Iuol nbijuod n' N_w/ _co:E:occoo n' Zw/_co:E:o_Eoo n!
[N I 77777 N R D o SN | N [ S | LY 1
g S B |
|| | | | | |
|| | | | | |
i _ . _
0./
/] | g e
a S B |
|| | | | | |
|| | | | | |
¥ | L _
- — — LR
SHS _ ID}op buipuad | I0}op Buipuad | ID)op buipuad\ |
sespjpd 3N | - A - I -
| 818 18 118



US 2020/0214079 A1

Jul. 2,2020 Sheet 9 of 9

Patent Application Publication

D}OP
n bunyiwsuos—al
Jo} 1senbal [)(

6 Ol

[oubis aspaje.

n SdS —

oljloads N SoAI808.

MOV DYVH K|oAINoasu0d gNo
uinjay , ~

gNe —— 009

L1 */
Jo1s [9¥)

D16




US 2020/0214079 Al

BASE STATION AND RESOURCE
ALLOCATION METHOD BASED ON
SEMI-PERSISTENT SCHEDULING

TECHNICAL FIELD

[0001] The disclosure relates to a base station and a
resource allocation method, and more particularly, relates to
a base station and a resource allocation method based on
semi-persistent scheduling (SPS).

BACKGROUND

[0002] Usually, a packet transmission is performed by
using a dynamic scheduling in a mobile network. The
dynamic scheduling may be interpreted as to request for a
wireless resource used to transmit data only when the
transmission is about to start. In general, uplink data trans-
mitted by a user equipment (UE) requests for the wireless
resource based on a scheduling request.

[0003] Unlike the dynamic scheduling mechanism
described above, SPS allows an enhanced node B (eNB) to
semi-statically allocate the wireless resources, so as to
periodically assign the wireless resource to one specific UE.
Since SPS is characterized by its capability of continuous
and stable scheduling as well as reduction on needs for
control packets (e.g., a downlink control information (DCI)
packet), SPS can be used in a Voice over LTE (VoLTE)
transmission of an LTE network in a cellular system or other
future communication systems such as 5G system. Because
the SPS can achieve multiple transmissions with only one
scheduling, an SPS mechanism is quite important for the
cellular system in which the VOLTE is to be performed.
[0004] According to the regulation in the specification of
3GPPTS 36.321, the eNB will periodically assign a resource
to the UE when the SPS mechanism is adopted between the
UE and the eNB. Correspondingly, the UE also periodically
transmits data to the eNB through uplink. If the assigned
resource is no longer required when the UE intends to end
the VOLTE, the UE will transmit a predetermined number of
pending data.

[0005] However, in some cases, if the eNB cannot suc-
cessfully receive the pending data, a situation in which the
wireless resource is wasted may occur.

SUMMARY

[0006] The disclosure provides a resource allocation
method based on SPS, which is adapted for a base station
and includes: periodically receiving a plurality of uplink
(UL) data corresponding to a user equipment on a wireless
resource assigned to the user equipment; in response to
consecutively receiving a predetermined number of specific
uplink data, performing a release SPS operation to cease
receiving other uplink data corresponding to the user equip-
ment on the wireless resource, wherein the specific uplink
data consist of at least one pending data and at least one error
data or consist of the at least one error data.

[0007] The disclosure provides a base station, which
includes a storage circuit, a transceiver and a processor. The
storage unit stores a plurality of modules. The processor is
coupled to the transceiver and the storage circuit, and
accesses the modules to perform steps of: controlling the
transceiver to periodically receive a plurality of uplink (UL)
data corresponding to a user equipment on a wireless
resource assigned to the user equipment; in response to
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consecutively receiving a predetermined number of specific
uplink data from the user equipment, performing a release
semi-persistent scheduling (SPS) operation to cease receiv-
ing other uplink data corresponding to the user equipment on
the wireless resource, wherein the specific uplink data
consist of at least one pending data and at least one error data
or consist of the at least one error data.

[0008] Based on the above, the base station and the
resource allocation method based on SPS thereof proposed
by the disclosure can allow the base station to correspond-
ingly release the wireless resource assigned to the UE after
consecutively receiving the predetermined number of spe-
cific uplink data (which are consist of the pending data and
at least one error data). As a result, unnecessary waste of the
wireless resources due to the CRC error may be avoided and
the communication efficiency may also be improved.
[0009] To make the above features and advantages of the
disclosure more comprehensible, several embodiments
accompanied with drawings are described in detail as fol-
lows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a schematic diagram illustrating a SPS
mechanism according to an embodiment of the disclosure.
[0011] FIG. 2 is a schematic diagram illustrating how the
SPS mechanism is ended according to an embodiment of the
disclosure.

[0012] FIG. 3 is a schematic diagram illustrating how the
SPS mechanism is ended according to another embodiment
of the disclosure.

[0013] FIG. 4 is a schematic diagram illustrating how the
resource is wasted according to an embodiment of the
disclosure.

[0014] FIG. 5 is a schematic diagram illustrating an
implicit release in a C-RAN architecture according to an
embodiment of the disclosure.

[0015] FIG. 6 is a functional block diagram illustrating an
eNB according to an embodiment of the disclosure.

[0016] FIG. 7 is a flowchart illustrating a resource allo-
cation method based on SPS according to an embodiment of
the disclosure.

[0017] FIG. 8 is a schematic diagram illustrating a release
SPS mechanism according to an embodiment of the disclo-
sure.

[0018] FIG. 9 is a schematic diagram illustrating a release
SPS mechanism according to another embodiment of the
disclosure.

DETAILED DESCRIPTION

[0019] In the following detailed description, for purposes
of explanation, numerous specific details are set forth in
order to provide a thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more
embodiments may be practiced without these specific
details. In other instances, well-known structures and
devices are schematically shown in order to simplify the
drawing.

[0020] With reference to FIG. 1, FIG. 1 is a schematic
diagram illustrating a SPS mechanism according to an
embodiment of the disclosure, in which a horizontal axis
represents time. In this embodiment, an eNB may have a
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physical layer (referred to as [.1), a medium access control
layer (referred to as [.2), and a radio link control layer
(referred to as 1.3).

[0021] As shown by FIG. 1, when the eNB intends to
communicate with a UE by adopting SPS, the eNB L3 can
transmit a UE re-configuration signal to the UE to enable
SPS UL. After the UE re-configuration signal is received by
the UE, the UE can learn that UL data is about to be
transmitted to the eNB based on the SPS mechanism.

[0022] Next, the eNB L2 can transmit an SPS UL activa-
tion signal to the UE to formally activate the SPS mecha-
nism. Afterwards, the UE can periodically use a wireless
resource assigned by the eNB L2 to transmit the UL data.
Correspondingly, based on a UL configuration signal, the
eNB L2 can control the eNB L1 to periodically listen to the
UL data transmitted by the UE on the wireless resource
assigned to the UE. In this embodiment, an SPS period of the
UE for transmitting the UL data is, for example, 20 ms, but
the disclosure is not limited thereto. In other embodiments,
the SPS period may also be adjusted to other values regu-
lated in the specification, such as 160 ms. In this embodi-
ment, taking the LTE system as an example, the SPS UL
activation signal is a DCI (downlink control information)
packet, but is not limited thereto. The SPS UL activation
signal is determined according to the instructions or packets
for controlling the SPS in various communication systems.

[0023] In different embodiments, the SPS mechanism may
be terminated by methods shown by FIG. 2 and FIG. 3.

[0024] With reference to FIG. 2, FIG. 2 is a schematic
diagram illustrating how the SPS mechanism is ended
according to an embodiment of the disclosure, in which a
horizontal axis represents time. In this embodiment, when
the eNB intends to terminate the SPS mechanism, the eNB
L2 can transmit as SPS UL release signal to the UE.
Correspondingly, the UE will not continue to periodically
transmit the UL data, and the eNB L2 will no longer control
the eNB L1 to periodically listen to the UL data transmitted
by the UE on the wireless resource assigned to the UE based
on the UL configuration signal either. In this embodiment,
taking the LTE system as an example, the SPS UL release
signal is a DCI (downlink control information) packet, but
is not limited thereto. The SPS UL release signal is deter-
mined according to the instructions or packets for control-
ling the SPS in various communication systems.

[0025] With reference to FIG. 3, FIG. 3 is a schematic
diagram illustrating how the SPS mechanism is ended
according to another embodiment of the disclosure, in which
a horizontal axis represents time. In this embodiment, if the
UE intends to end the SPS mechanism, the UE can con-
secutively transmit a predetermined number of (hereafter,
referred to as N) pending data to the eNB L[2. Here, the
pending data is, for example, data that includes a header and
no payload, but not limited thereto. Afterwards, the UE can
release the SPS. That is to say, the UE will no longer
(periodically) transmit the UL data to the eNB. Correspond-
ingly, after the predetermined number of pending data are
consecutively received by the eNB L2, the eNB L2 can also
release the SPS. In other words, the eNB L2 will no longer
control the eNB L1 to periodically listen to the UL data
transmitted by the UE on the wireless resource assigned to
the UE based on the UL configuration signal, i.e., the
wireless resource is not longer assigned to the UE. In this
embodiment, the predetermined number is, for example, 8,
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which may be designated by the eNB L3 in the enabled SPS
UL signal, but the disclosure is not limited thereto.

[0026] In the present disclosure, the mechanism shown by
FIG. 3 may also be referred to as an implicit release.
However, in the implicit release mechanism, if some pend-
ing data cannot be successfully received by the eNB, the UE
and the eNB may not be able to successfully release the SPS,
which may cause waste of the resource.

[0027] With reference to FIG. 4, FIG. 4 is a schematic
diagram illustrating how the resource is wasted according to
an embodiment of the disclosure, in which a horizontal axis
represents time. In this embodiment, it is assumed that the
predetermined number of (i.e., 8) pending data are consecu-
tively transmitted by the UE, and yet pending data 410 (i.e.,
the 8” pending data) is not correctly received by the eNB
due to poor channel conditions or other similar reasons.
Specifically, after the pending data 410 is received by the
eNB, the eNB may first perform a cyclic redundancy check
(CRC) operation or the like on the pending data 410 to
confirm whether a checksum calculated based on the pend-
ing data 410 is correct. However, in the case of poor channel
conditions, the eNB may determine that a CRC error occurs
due to the inability to successfully complete the CRC
operation for the pending data 410. In this case, the eNB can
request the UE to re-transmit the pending data 410 based on
a hybrid automatic repeat request (HARQ) mechanism.

[0028] Yet, before the pending data 410 is successfully
received by the eNB (e.g., the CRC operation is completed
for the pending data 410 and the content of the pending data
410 is successfully analyzed), the eNB is unable to confirm
whether the pending data 410 really belongs to the pending
data. At the time, if the pending data 410 still cannot be
successfully received due to overly poor channel conditions,
the eNB may need to repeatedly request the UE to re-
transmit the pending data based on HARQ. In this case, the
wireless resource will be occupied unnecessarily, namely,
wasted.

[0029] In addition, after consecutively transmitting the
predetermined number of pending data, it is also possible
that the UE will directly perform the release SPS operation
without transmitting other data. However, if the eNB mis-
takenly determines that the unsuccessfully received pending
data 410 is the UL data, the eNB L2 will still control the eNB
L1 to listen to the UL data transmitted by the UE on the
wireless resource assigned to the UE based on the UL
configuration signal. Because the SPS is already released by
the UE, the eNB L1 will not receive the UL data transmitted
by the UE so the wireless resource is wasted.

[0030] Inaddition, it is assumed that, the UE transmits one
UL data after consecutively transmitting (N-1) pending
data, and somehow that UL data cannot be successfully
analyzed by the eNB. In this case, if the eNB mistakenly
determines that the unsuccessfully received UL data is the
pending data, the eNB may perform the release SPS opera-
tion in response to determining that the N pending data are
consecutively received. That is to say, the eNB L1 will no
longer listen to the UL data transmitted on the wireless
resource assigned to the UE. Accordingly, data subsequently
transmitted by the UE will not be successtully transmitted to
the eNB.

[0031] Further, after the SPS is released by the eNB, it is
also possible that the eNB will assign the wireless resource
originally assigned to the UE to another UE. In this case, the



US 2020/0214079 Al

two UEs may encounter a collision caused by conducting
transmissions using the same wireless resource.

[0032] In an embodiment, when a radio link failure
between the UE and the eNB occurs, the eNB may also need
to activate a corresponding connection recovery mechanism.
However, this recovery mechanism may consume up to
10000 ms at most, and thus reduce the overall system
performance.

[0033] Inaddition, problems similar to the above may also
occur in a centralized radio access network (C-RAN) archi-
tecture. Specifically, because the eNB L1 and the eNB L2 in
the C-RAN may be respectively disposed in different
machines, there may have a certain degree of latency in the
transmission between the eNB L1 and the eNB L2. In this
case, when the eNB L2 receives data re-transmitted by the
UE in response to the HARQ mechanism, regardless of
whether such data is correctly received by the eNB L1, the
eNB L2 will first transmit a HARQ acknowledge (ACK)
signal. However, in the case of the implicit release, the
mechanism above may cause waste of the wireless resource.
[0034] With reference to FIG. 5, FIG. 5 is a schematic
diagram illustrating an implicit release in a C-RAN archi-
tecture according to an embodiment of the disclosure, in
which a horizontal axis represents time. In this embodiment,
it is assumed that, the UE already consecutively transmits
the N pending data and releases the SPS, and yet the CRC
error occurs when the eNB is analyzing pending data 510
(ie., an N” pending data). As described in the previous
embodiment, the eNB L2 may first return the HARQ ACK
signal at the time. However, because the pending data 510
is not correctly analyzed, the eNB may still attempt to listen
to the data from the UE again after the SPS period so the
wireless resource is wasted. Meanwhile, because the UE
does not transmit any data after the SPS period, the eNB may
again determine that the CRC error occurs. In addition,
when the eNB L2 finds that the pending data 510 is not
correctly analyzed, the eNB [.2 may further request the UE
to re-transmit the pending data 510 through a DCI request.
[0035] Accordingly, the disclosure proposes a base station
and a scheduling method thereof, which can solve the
technical problems described above.

[0036] With reference to FIG. 6, FIG. 6 is a functional
block diagram illustrating an eNB according to an embodi-
ment of the disclosure. In this embodiment, an eNB 600 may
be widely interpreted as a general base station, a macro-cell
base station, a pico-cell base station or a remote radio head
(RRH), but not limited thereto.

[0037] As shown by FIG. 6, the eNB 600 may include a
storage circuit 602, a transceiver 604 and a processor 606.
The storage circuit 602 is, for example, any forms of fixed
or movable random access memory (RAM), read only
memory (ROM), flash memory, hard disk or other similar
devices, or a combination of above-said devices, which can
be used to record a plurality of program codes or modules.
[0038] The transceiver 604 may include (but not limited
to) a transmitter circuit, a receiver circuit, an analog-to-
digital (A/D) converter, a digital-to-analog (D/A) converter,
a low noise amplifier (LNA), a mixer, a filter, a matching
circuit, a transmission line, a power amplifier (PA), one or
more antenna units and a local storage media component,
which can provide a wireless transmission function for the
eNB 600 of FIG. 6.

[0039] The transmitter circuit may include functional units
for performing operations like low noise amplifying, imped-
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ance matching, frequency mixing, lower frequency convert-
ing, filtering, amplifying and so on. The receiver circuit may
include functional units for performing operations like
amplifying, impedance matching, frequency mixing, upper
frequency converting, filtering, power amplifying and so on.
The A/D converter or the D/A converter are configured to
convert an analog signal format into a digital signal format
during uplink signal processing, and convert the digital
signal format into the analog signal format during downlink
signal processing.

[0040] The processor 606 is coupled to the storage circuit
602 and the transceiver 604, and may be a processor for
general purposes, a processor for special purposes, a con-
ventional processor, a digital signal processor, a plurality of
microprocessors, one or more microprocessors, controllers
and microcontrollers which are combined with a core of the
digital signal processor, an application specific integrated
circuit (ASIC), a field programmable gate array (FPGA),
any other integrated circuits, a state machine, a processor
based on advanced RISC machine (ARM) and the like.

[0041] Inthe embodiments of the disclosure, the processor
606 can load in the program codes or the modules recorded
in the storage circuit 602 in order to execute a resource
allocation method based on the SPS proposed by the dis-
closure, which will be described in detail below.

[0042] With reference to FIG. 7, FIG. 7 is a flowchart
illustrating a resource allocation method based on SPS
according to an embodiment of the disclosure. The method
of'this embodiment may be executed by the eNB 600 of FIG.
6, and each step of FIG. 7 will be described in detail with
reference to each element shown in FIG. 6.

[0043] First of all, in an embodiment, the processor 606
can arrange the wireless resource for the UE based on the
SPS mechanism. In an embodiment, the processor 606 can
transmit the SPS UL activation signal shown in FIG. 1 to
FIG. 3 to the UE, so as to inform the UE of its assigned
wireless resource. Correspondingly, the UE can periodically
transmit the uplink data to the eNB 600 by using the
assigned wireless resource. In this embodiment, taking the
LTE system as an example, the SPS UL activation signal is
a DCI (downlink control information) packet, but is not
limited thereto. The SPS UL activation signal is determined
according to the instructions or packets for controlling the
SPS in various communication systems.

[0044] In step S710, the processor 606 can control the
transceiver 604 to periodically receive a plurality of UL data
corresponding to the UE on a wireless resource assigned to
the UE. In an embodiment, the processor 606 can control the
transceiver 604 to periodically receive the uplink data trans-
mitted by the UE on the wireless resource according to the
UL configuration signal shown in FIG. 1 to FIG. 3. Details
regarding how the wireless resource is arranged for the UE
based on the SPS mechanism and details regarding step
5710 may refer to related descriptions in the foregoing
embodiments, which are not repeated hereinafter.

[0045] Then, in step 5720, in response to consecutively
receiving a predetermined number of specific uplink data,
the processor 606 can perform a release SPS operation to
cease receiving other uplink data corresponding to the UE
on the wireless resource. In the embodiments of the disclo-
sure, the predetermined number of specific uplink data may
consist of at least one pending data and at least one error data
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or consist of the at least one error data. Here, the error data
is, for example, CRC error data, but the disclosure is not
limited thereto.

[0046] Inan embodiment, the processor 606 may initialize
a count value to 0, and such count value may represent the
number of specific uplink data consecutively received.
Afterwards, each time when the processor 606 receives one
of uplink data, the processor 606 can determine whether that
uplink data belongs to the pending data or the error data. If
s0, the processor 606 can increment the count value. On the
other hand, if the uplink data does not belong to the pending
data or the error data, it means that this uplink data is normal
uplink data with the payload. In this case, the processor 606
can reset the count value to 0. When the count value is
accumulated to the predetermined number, it means that the
processor 606 already consecutively receives the predeter-
mined number of specific uplink data from the UE. There-
fore, the processor 606 can correspondingly perform the
release SPS operation, so as to release the wireless resource,
but the disclosure is not limited thereto.

[0047] To make the concept of step 5720 clearer, further
description is provided below with reference to FIG. 8. With
reference to FIG. 8, FIG. 8 is a schematic diagram illustrat-
ing a release SPS mechanism according to an embodiment
of the disclosure, in which a horizontal axis represents time.
In this embodiment, it is assumed that the predetermined
number is 8 (i.e., N is 8) and a UE 810 consecutively
transmits 8 pending data 811, 812, . . . , and 818. However,
the CRC error occurs when the eNB 600 is analyzing the
pending data 818. That is to say, after successfully analyzing
7 pending data 811 to 817, the eNB 600 determines that 1
error data 8184 occurs.

[0048] At the time, when determining that the predeter-
mined number of specific uplink data are already consecu-
tively received (i.e., 7 pending data 811 to 817 and 1 error
data, wherein the pending data 813 to 817 are not shown in
the drawing), the eNB 600 can perform the release SPS
operation to cease receiving the other uplink data corre-
sponding to the UE 810 on the wireless resource assigned to
the UE 810. In addition, the eNB 600 may also control the
UE 810 through the SPS UL release signal to also perform
the release SPS operation. In this embodiment, taking the
LTE system as an example, the SPS UL release signal is a
DCI (downlink control information) packet, but is not lim-
ited thereto. The SPS UL release signal is determined
according to the instructions or packets for controlling the
SPS in various communication systems.

[0049] That is to say, in response to consecutively receiv-
ing the predetermined number of specific uplink data as
determined by the eNB 600, both the eNB 600 and the UE
800 can perform the release SPS operation. In this way,
various mentioned situations where the wireless resource is
wasted in the previous embodiments can be avoided so the
overall system performance can be improved.

[0050] It should be understood that, the specific uplink
data shown in FIG. 8 are illustrative only, instead of limiting
possible embodiments of the disclosure. In other embodi-
ments, the data with the CRC error may also be one or more
of the pending data 811 to 817, rather than being limited to
the pending data 818. In brief, as long as the eNB 600
determines that the consecutive N specific uplink data
consist of the pending data and the error data are already
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received, both the eNB and the UE 810 can perform the
release SPS operation to achieve the effectiveness of saving
unlink resource.

[0051] Further, as compared to the approach of FIG. 4 that
consumes up to 10000 ms at most, the method proposed by
the disclosure will almost take no extra time, and thus the
overall system performance can be improved.

[0052] In addition, in an embodiment, after the release
SPS operation is performed by each the eNB 600 and the UE
810, the eNB 600 can transmit the SPS UL activation signal
to the UE 810 again, so as to re-activate the SPS mechanism
between the eNB 600 and the UE 810. Afterward, the eNB
600 can communicate with the UE 810 again based on the
method shown by FIG. 1, and details regarding the same are
not repeated hereinafter. In this embodiment, taking the LTE
system as an example, the SPS UL activation signal is a DCI
(downlink control information) packet, but is not limited
thereto. The SPS UL activation signal is determined accord-
ing to the instructions or packets for controlling the SPS in
various communication systems.

[0053] In addition, in an embodiment, the method pro-
posed by the disclosure is also adapted to the eNB 600
belonging to the C-RAN.

[0054] With reference to FIG. 9, FIG. 9 is a schematic
diagram illustrating a release SPS mechanism according to
another embodiment of the disclosure, in which a horizontal
axis represents time. In this embodiment, it is assumed that,
the predetermined number is 8 (i.e., N is 8), and pending
data 918 is the 87 pending data being transmitted after 7
pending data (not illustrated) are consecutively transmitted
by a UE 910. However, as shown by FIG. 9, the CRC error
occurs when the eNB 600 is analyzing the pending data 918.
That is to say, after successfully analyzing 7 pending data,
the eNB 600 determines that 1 error data 918a occurs.
[0055] As described in the previous embodiment, before
specifically knowing that the CRC error occurs, the [.2 of the
eNB 600 will first return the HARQ ACK signal to the UE.
However, as already determined that the predetermined
number of specific uplink data are consecutively received at
the time (i.e., 7 pending data and 1 error data), the eNB 600
can perform the release SPS operation to cease receiving
other uplink data corresponding to the UE 910 on the
wireless resource assigned to the UE 910. In addition, the
eNB 600 may also control the UE 910 through the SPS UL
release signal to also perform the release SPS operation. In
this embodiment, taking the LTE system as an example, the
SPS UL release signal is a DCI (downlink control informa-
tion) packet, but is not limited thereto. The SPS UL release
signal is determined according to the instructions or packets
for controlling the SPS in various communication systems.
[0056] That is to say, in response to consecutively receiv-
ing the predetermined number of specific uplink data as
determined by the eNB 600, both the eNB 600 and the UE
910 can perform the release SPS operation. In this way,
various mentioned situations where the wireless resource is
wasted in the previous embodiments can be avoided so the
overall system performance can be improved.

[0057] Next, after the L2 of the eNB 600 finds that the
CRC error occurs, the eNB 600 can request the UE 910 to
re-transmit the pending data 918 through the DCI request
again, so as to complete the transmission with the UE 910.
[0058] In summary, the base station and the resource
allocation method based on SPS thereof proposed by the
disclosure can allow the base station to correspondingly
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release the wireless resource assigned to the UE after
consecutively receiving the predetermined number of spe-
cific uplink data (which are consist of the pending data and
at least one error data). As a result, unnecessary waste of the
wireless resources due to the CRC error may be avoided and
the communication efficiency may also be improved. In
addition, for the base station belonging to the C-RAN, the
method of the disclosure may also be used to avoid unnec-
essary waste of the wireless resources due to the CRC error
and improve the communication efficiency.

[0059] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
disclosed embodiments. It is intended that the specification
and examples be considered as exemplary only, with a true
scope of the disclosure being indicated by the following
claims and their equivalents

1. A resource allocation method based on semi-persistent
scheduling (SPS), adapted for a base station, and compris-
ing:

periodically receiving a plurality of uplink (UL) data

corresponding to a user equipment on a wireless
resource assigned to the user equipment;

in response to consecutively receiving a predetermined

number of specific uplink data from the user equip-
ment, performing a release SPS operation to cease
receiving other uplink data corresponding to the user
equipment on the wireless resource, wherein the spe-
cific uplink data consist of at least one pending data and
at least one error data or consist of the at least one error
data.

2. The method according to claim 1, wherein each of the
error data is cyclic redundancy check error data.

3. The method according to claim 1, wherein each of the
pending data includes a header and no payload.

4. The method according to claim 1, further comprising:

initializing a count value to 0;

in response to receiving first uplink data from the user

equipment, determining whether the first uplink data
belongs to the at least one pending data or the at least
one error data;

in response to determining that the first uplink data

belongs to the at least one pending data or the at least
one error data, incrementing the count value;

in response to determining that the first uplink data does

not belong to the at least one pending data or the at least
one error data, resetting the count value to 0.

5. The method according to claim 4, wherein in response
to the count value being equal to the predetermined number,
determining that the predetermined number of specific
uplink data are consecutively received from the user equip-
ment.

6. The method according to claim 1, further comprising:

controlling the user equipment to perform the release SPS

operation, so as to control the user equipment to cease
transmitting the other uplink data on the wireless
resource.

7. The method according to claim 1, further comprising:

arranging the wireless resource for the user equipment

based on an SPS mechanism.

8. The method according to claim 7, wherein before the
step of arranging the wireless resource for the UE based on
the SPS mechanism, the method further comprises:
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transmitting an SPS UL activation signal to the user
equipment, so as to activate the SPS mechanism
between the base station and the user equipment.

9. The method according to claim 8, wherein after the step
of performing the release SPS operation, the method further
comprises:

re-transmitting the SPS UL activation signal to the user

equipment, so as to re-activate the SPS mechanism
between the base station and the user equipment.
10. The method according to claim 8, wherein the base
station belongs to a centralized radio access network.
11. A base station, comprising:
a storage circuit, storing a plurality of modules;
a transceiver; and
a processor, coupled to the transceiver and the storage
circuit, and accessing the modules to perform steps of:

controlling the transceiver to periodically receive a plu-
rality of uplink (UL) data corresponding to a user
equipment on a wireless resource assigned to the user
equipment;

in response to consecutively receiving a predetermined

number of specific uplink data from the user equip-
ment, performing a release semi-persistent scheduling
(SPS) operation to cease receiving other uplink data
corresponding to the user equipment on the wireless
resource, wherein the specific uplink data consist of at
least one pending data and at least one error data or
consist of the at least one error data.

12. The base station according to claim 11, wherein each
of the error data is cyclic redundancy check error data.

13. The base station according to claim 11, wherein each
of the pending data includes a header and no payload.

14. The base station according to claim 11, wherein the
processor is further configured for:

initializing a count value to 0,

in response to receiving first uplink data from the user

equipment, determining whether the first uplink data
belongs to the at least one pending data or the at least
one error data;

in response to determining that the first uplink data

belongs to the at least one pending data or the at least
one error data, incrementing the count value;

in response to determining that the first uplink data does

not belong to the at least one pending data or the at least
one error data, resetting the count value to 0.

15. The base station according to claim 14, wherein in
response to the count value being equal to the predetermined
number, the processor is further configured for determining
that the predetermined number of specific uplink data are
consecutively received from the user equipment.

16. The base station according to claim 11, wherein the
processor is further configured for:

controlling the user equipment to perform the release SPS

operation, so as to control the user equipment to cease
transmitting the other uplink data on the wireless
resource.

17. The base station according to claim 11, wherein the
processor is further configured for:

arranging the wireless resource for the user equipment

based on an SPS mechanism.

18. The base station according to claim 17, wherein the
processor is further configured for:
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controlling the transceiver to transmit an SPS UL activa-
tion signal to the user equipment, so as to activate the
SPS mechanism between the base station and the user
equipment.
19. The base station according to claim 18, wherein the
processor is further configured for:
controlling the transceiver to re-transmit the SPS UL
activation signal to the user equipment, so as to re-
activate the SPS mechanism between the base station
and the user equipment.
20. The base station according to claim 18, wherein the
base station belongs to a centralized radio access network.

#* #* #* #* #*
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