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(57) ABSTRACT

Methods, a user equipment (UE) and a base station are
disclosed for processing scheduling request (SR). According
to an embodiment, a random access procedure is performed
for one or more first pending SRs in response to a first event.
One or more physical uplink control channel (PUCCH)
based SR transmission procedures are performed for one or
more second pending SRs in response to a second event. The
random access procedure is performed in parallel with the
one or more PUCCH based SR transmission procedures.

RACH-SK

PUCCH-5R

PrIE I E r. . i PIIEE P iy w iw w

L e

5

m\\\\\{\\\\\\\\ﬁ\\\\\\\\\\\\\\\\\\\\\\\\\\\\1\1\1\1\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\1\1\1\1\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\1\1\1\1\\‘}\‘\
-

1 2

o

Time



Patent Application Publication = Mar. 12,2020 Sheet 1 of 8 US 2020/0084790 A1

RACH-SR 102
PUCCH-SR 104
H © Time
FIG. 1A
RACH-SR 102
PUCCH-SR 104
H Time
FIG. 1B
PUCCH-SR 104
RACH-SR 102
H o Time

FIG. 1C



Patent Application Publication = Mar. 12,2020 Sheet 2 of 8
Active RACH-SR
BWP1:  triggerad
X .e:,&
£\ Switch to Switch back ¢
§ O\ BWwP2 o BWF1 ¢
AN
H \\\3 &
BWP?2: RACH-SR 102
t Time
el
ST Ul ORI
N Switch fo
L\ BWP2
BWP2: RACH-SR L~ 102
PUCCH-SR L~ 104
B U oH P Time

FIG. 3

US 2020/0084790 A1



Patent Application Publication = Mar. 12,2020 Sheet 3 of 8

US 2020/0084790 A1
— UGG on s
pwet: |PISE 0
: i\
A
: ;| Switch to
BWF2: P\ BWP3 A
1 Switchto §°
\ BWF2 ¢
BWP3: RACH-6R 102
t3 4t Time
Perform a random access procedure for 500
one or more first pending SRs o

Ny

Perform one or more PUCCH based SR iransmission
procedures for one or mors second pending SRs,
wherein the random access procedure is performed {504
in paraiiel with the one or more PUCCH based SR
transmission procedures

FIG. 5



Patent Application Publication = Mar. 12,2020 Sheet 4 of 8 US 2020/0084790 A1

Ferform a random access procedure for
one or more first pending SRs

indicate to a bass station information about SR
configuration(s) or logical channel(s) which meet
the criteria for triggering of the random access

procedure for the one or more first pending SRs

L~ 606

FIG. 6

in response to the first event ocourring in currently active
first BWP configured with no PRACH rescurce, switch to §_~702
a sscond BWF configured with PRACH resource

Ny

Perform the random access procedure 204
in the second BWP e

Switch back to the first BWP L 706

FIG. 7



Patent Application Publication = Mar. 12,2020 Sheet 5 of 8 US 2020/0084790 A1

Receive from a base siglion a BWP switch command

. S i 802
for swifching from a first BWP {0 a second BWP ol
When the first BWP s configured with valid PUCCH
resource for the one or more first pending SRs and
the second BWF is configured with PRACH resource  §_~B804

but with no PUCCH resource for the one or more first
pending SRs, switch to the sscond BWP

w

in response to the first event ocourring in the second
BWP, perform the random access procedure in the L~ 806
second BWP

Ny

In response to the second event occurring in the second
BWE, perform the one or more FUCCH based SR L~ 808
transmission procedures in the second BWP

FIG. 8




Patent Application Publication = Mar. 12,2020 Sheet 6 of 8 US 2020/0084790 A1

Receive from a base siglion a BWP switch command 502
for swifching from a first BWP {0 a second BWP ol

W

When the first BWP s configured with valid PUCCH
resource for the one or more first pending SRs and the

second BWP is configured with no PRACH and no L~ S04
PUCCH resource for the one or more first pending SR,
switch to a third BWP configured with PRACH rescurce

w

in response to ths first event occurring in the third
BWP, perform the random access procedure in L~ 506
the third BWP

Switch to the second BWP o~ 908

FIG. 9

Perform a first resource allocation procedure in respense
to reception of a resource allocation request relaled to o~ 1002
random access procadure from a UE

-

Perform a second rescurce allocation procedure in
response to reception of one or more second SRs
on PUCCH from the UE, whersin the first and second
resource alloeation procedures are performed in parallel

A

L~ 1004

FIG. 10



Patent Application Publication = Mar. 12,2020 Sheet 7 of 8 US 2020/0084790 A1

Determine what logical channel{s) request an uplink

{
grant, based on the resource alloeation request o 1102

W

Allocate uplink resource for the determined
logical channel(s)

Transmit to the UE a random access response message
including an uplink grant sufficient for fransmission of | _~1104-1
information about the one or more first pending SRs

, . 1104
Transmit to the UE a random access responss messages -

including an uplink grant sufficient for transmission of  §_~1104-2
traffic data for the determined logical channel(s}

Reconfigure the UE with PUCCH resource for

the determined logical channei(s) o 1104-3

FIG. 11



Patent Application Publication = Mar. 12,2020 Sheet 8 of 8 US 2020/0084790 A1

[-:‘:2(30

f’iQ‘:O

f“1230

Memory Procassor Commurication
IfF

FIG. 12



US 2020/0084790 Al

METHODS, USER EQUIPMENT AND BASE
STATION FOR PROCESSING SCHEDULING
REQUEST

TECHNICAL FIELD

[0001] Embodiments of the disclosure generally relate to
wireless communication, and, more particularly, to methods,
a user equipment and a base station for processing sched-
uling request.

BACKGROUND

[0002] This section introduces aspects that may facilitate
better understanding of the present disclosure. Accordingly,
the statements of this section are to be read in this light and
are not to be understood as admissions about what is in the
prior art or what is not in the prior art.

[0003] In 3rd generation partnership project (3GPP) tech-
nical specification (TS) 38.321-f00, scheduling request (SR)
is used for requesting uplink shared channel (UL-SCH)
resources for new transmission. The medium access control
(MAC) entity of a user equipment (UE) may be configured
with zero, one, or more SR configurations. An SR configu-
ration comprises a set of physical uplink control channel
(PUCCH) resources for SR transmission across different
bandwidth parts (BWPs) and cells. For a logical channel, at
most one PUCCH resource for SR is configured per BWP.
The BWP is introduced within a carrier because new radio
(NR) system can have large carrier bandwidth but a UE may
either be unable to support such a large carrier bandwidth or
not need such a large carrier bandwidth due to low rate
service. Sometimes a UE may be required to switch the
BWP.

[0004] Each SR configuration corresponds to one or more
logical channels (LCHs). Each logical channel may be
mapped to zero or one SR configuration, which is configured
by radio resource control (RRC) entity. The SR configura-
tion of the LCH that triggers a buffer status report (BSR)
(subclause 5.4.5) (if such a configuration exists) is consid-
ered as the corresponding SR configuration for the triggered
SR. For a BSR triggered by retxBSR-Timer expiry, the
corresponding SR configuration for the triggered SR is that
of the highest priority LCH (if such a configuration exists)
that has data available for transmission at the time the BSR
is triggered.

[0005] The RRC configures the following parameters for
the scheduling request procedure: sr-ProhibitTimer (per SR
configuration), sr-TransMax (per SR configuration), and
sr-ConfigIndex. The following UE variable is used for the
scheduling request procedure: SR_COUNTER (per SR con-
figuration). If an SR is triggered and there are no other SRs
pending corresponding to the same SR configuration, the
MAC entity shall set the SR_COUNTER of the correspond-
ing SR configuration to 0. When an SR is triggered, it shall
be considered as pending until it is cancelled. All pending
SR(s) shall be cancelled and each respective sr-Prohibit-
Timer shall be stopped when an MAC protocol data unit
(PDU) is assembled and this PDU includes a BSR which
contains buffer status up to (and including) the last event that
triggered a BSR (see subclause 5.4.5 of 3GPP TS 38.321-
f00), or when the UL grant(s) can accommodate all pending
data available for transmission.

Mar. 12, 2020

[0006] Only PUCCH resources on a BWP which is active
at the time of SR transmission occasion are considered valid.
Below is the corresponding description in 3GPP TS 38.321-
f00:

As long as at least one SR is pending, the MAC entity shall
for each pending SR:

1> if the MAC entity has no valid PUCCH resource con-
figured for the pending SR:

[0007] 2> initiate a Random Access procedure (see
subclause 5.1) on the SpCell and cancel the pending
SR.

1> else, for the SR configuration corresponding to the
pending SR:

[0008] 2> when the MAC entity has an SR transmission
occasion on the valid PUCCH resource for SR config-
ured; and

[0009] 2> if sr-ProhibitTimer is not running at the time
of the SR transmission occasion; and

[0010] 2> if the PUCCH resource for the SR transmis-
sion occasion does not overlap with a measurement
gap; and

[0011] 2> if the PUCCH resource for the SR transmis-
sion occasion does not overlap with a UL-SCH
resource:

[0012] 3> if SR_COUNTER<sr-TransMax:

[0013] 4> increment SR_COUNTER by 1;

[0014] 4> instruct the physical layer to signal the
SR on one valid PUCCH resource for SR;

[0015] 4> start the sr-ProhibitTimer.
[0016] 3> else:

[0017] 4> notify RRC to release PUCCH for all
serving cells;

[0018] 4> notify RRC to release SRS for all serv-
ing cells;
[0019] 4> clear any configured downlink assign-

ments and uplink grants;

[0020] 4> initiate a Random Access procedure (see
subclause 5.1) on the SpCell and cancel all pend-
ing SRs.

[0021] NOTE: The selection of which valid PUCCH
resource for SR to signal SR on when the MAC entity has
more than one overlapping valid PUCCH resource for the
SR transmission occasion is left to UE implementation.

[0022] As a summary, the SR on a PUCCH (also referred

to as PUCCH-SR hereinafter) is repeatedly transmitted on

consecutive SR opportunities on the PUCCH until the UE
receives an UL grant on physical downlink control channel

(PDCCH). The SR transmission on the PUCCH is stopped

at least when PUCCH resources are released and/or UL

synch is lost even if the UE has not received any UL grant
on PDCCH. After stopping transmission on the PUCCH-SR,
the UE transmits on random access channel (RACH) (also
referred to as RACH-SR hereinafter). In this case, the UE
already has a valid cell-radio network temporary identifier

(C-RNTI). The UE would include the C-RNTI in message 3

for contention resolution purpose.

[0023] Regarding the BWP mentioned above, it is being

under specified in RANI1, serving two purposes. On one

hand, it enables power savings at the UE since the UE does
not need to monitor the full bandwidth for control channels

(e.g., control resource set, simply referred to as CORESET)

all the time. On the other hand, it gives means for the
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network to perform an efficient radio resource management
across the wide bandwidth via reallocating the operation
frequency range of a UE.

[0024] From RAN1#90, there are agreements regarding
the signaling means for activation/deactivation of BWPs,
which are highlighted as below:

[0025] There is an initial active downlink/uplink
(DUUL) bandwidth part pair to be valid for a UE until
the UE is explicitly (re)configured with bandwidth
part(s) during or after RRC connection is established.
[0026] The initial active DL/UL bandwidth part is

confined within the UE minimum bandwidth for the
given frequency band.

[0027] For further study (FFS): details of initial
active DL/UL bandwidth part are discussed in initial
access agenda.

[0028] Activation/deactivation of DL and UL band-
width part is supported by explicit indication at least in
(FFS: scheduling) downlink control information (DCI).
[0029] FFS: In addition, MAC control element (CE)

based approach is supported.

[0030] Activation/deactivation of DL bandwidth part is
supported by means of timer for a UE to switch its
active DL bandwidth part to a default DL bandwidth
part.

[0031] The default DL bandwidth part can be the
initial active DL bandwidth part defined above.

[0032] FFS: The default DL bandwidth part can be
reconfigured by the network.

[0033] FFS: detailed mechanism of timer-based solu-
tion (e.g. introducing a new timer or reusing discon-
tinuous reception (DRX) timer).

[0034] FFS: other conditions to switch to default DL
bandwidth part.

[0035] The development of the BWP concept is started for
DL. In RAN1#90, RAN1 has made a solid progress on the
single UL active BWP case. It is FFS for multiple active UL
BWPs. For instance. RAN2 has made below agreements up
to now for single BWP case:

[0036] 1. For the single-cell case, one single LCH is

mapped to none or one SR configuration per BWP.

[0037] 2. sr-ProhibitTimer is independently configured per

SR configuration.

[0038] 3. drs-TransMax is independently configured per

SR configuration.

[0039] Regarding the PUCCH mentioned above, it may
have two formats in NR. The short PUCCH format com-
prises 1-2 symbols. However, if more time resources are
available, a long PUCCH format can have a duration of 4-14
symbols. These two PUCCH formats are being discussed in
RANT1. They can be applied for LCHs with different latency
requirements respectively. For example, the short PUCCH
format is of high relevance for ultra reliable & low latency
communication (URLLC) like services.

SUMMARY

[0040] This summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the detailed description. This summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used to limit
the scope of the claimed subject matter.

[0041] One of the objects of the disclosure is to provide
improved solutions for processing SR.
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[0042] According to one aspect of the disclosure, there is
provided a method implemented at a UE. The method
comprises performing a random access procedure for one or
more first pending SRs in response to a first event. The
method further comprises performing one or more PUCCH
based SR transmission procedures for one or more second
pending SRs in response to a second event. The random
access procedure is performed in parallel with the one or
more PUCCH based SR transmission procedures.

[0043] In an embodiment of the disclosure, the first pend-
ing SR is associated with a first SR configuration and the
second pending SR is associated with a second SR configu-
ration. The second SR configuration is different than the first
SR configuration. Alternatively, the first pending SR corre-
sponds to a first set of logical channels and the second
pending SR corresponds to a second set of logical channels.
The second set is different than the first set. Alternatively, the
first pending SR is triggered by a first logical channel having
a first priority and the second pending SR is triggered by a
second logical channel having a second priority. The second
priority is higher than the first priority.

[0044] Inanembodiment of the disclosure, performing the
random access procedure for the one or more first pending
SRs comprises indicating to a base station information about
SR configuration(s) or logical channel(s) which meet the
criteria for triggering of the random access procedure for the
one or more first pending SRs.

[0045] In an embodiment of the disclosure, the first event
is one of: there is no valid PUCCH resource in the corre-
sponding SR configuration(s); and the maximum number of
PUCCH based SR transmission attempts has been reached in
the corresponding SR configuration(s).

[0046] In an embodiment of the disclosure, the informa-
tion is indicated to the base station through physical random
access channel (PRACH) resource on which message 1 is
transmitted. Each PRACH resource is predefined to be
associated with a corresponding SR configuration or logical
channel. Alternatively, the information is indicated to the
base station through message 3.

[0047] In an embodiment of the disclosure, the informa-
tion indicated to the base station through message 3 is one
of: an MAC CE carrying index(es) of the SR configuration
(s) or logical channel(s); an MAC subheader which corre-
sponds to an MAC CE without payload and indicates the
presence of the SR configuration(s) or logical channel(s); a
BSR including at least buffer status for the logical channel
(s); and a RRC message carrying index(es) of the SR
configuration(s) or logical channel(s).

[0048] Inanembodiment of the disclosure, performing the
random access procedure for the one or more first pending
SRs comprises, in response to the first event occurring in
currently active first BWP configured with no PRACH
resource, switching to a second BWP configured with
PRACH resource. Performing the random access procedure
for the one or more first pending SRs further comprises
performing the random access procedure in the second
BWP. The method further comprises switching back to the
first BWP.

[0049] In an embodiment of the disclosure, the first BWP
is a non-default BWP and the second BWP is a default BWP.
[0050] In an embodiment of the disclosure, the method
further comprises receiving from a base station a BWP
switch command that instructs the UE to switch from a first
BWP to a second BWP. The method further comprises, when
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the first BWP is configured with valid PUCCH resource for
the one or more first pending SRs and the second BWP is
configured with PRACH resource but with no PUCCH
resource for the one or more first pending SRs, switching to
the second BWP according to the BWP switch command.
Performing the random access procedure for the one or more
first pending SRs comprises, in response to the first event
occurring in the second BWP, performing the random access
procedure in the second BWP. Performing one or more
PUCCH based SR transmission procedures for one or more
second pending SRs comprises, in response to the second
event occurring in the second BWP, performing the one or
more PUCCH based SR transmission procedures in the
second BWP.

[0051] In an embodiment of the disclosure, the random
access procedure is started immediately after the switching
to the second BWP. Alternatively, the random access pro-
cedure is started at a next SR opportunity based on an SR
configuration which is associated with the one or more first
pending SRs and active in the first BWP, but not active in the
second BWP.

[0052] In an embodiment of the disclosure, the method
further comprises receiving from a base station a BWP
switch command that instructs the UE to switch from a first
BWP to a second BWP. The method further comprises, when
the first BWP is configured with valid PUCCH resource for
the one or more first pending SRs and the second BWP is
configured with no PRACH and no PUCCH resource for the
one or more first pending SRs, switching to a third BWP
configured with PRACH resource. Performing the random
access procedure for the one or more first pending SRs
comprises, in response to the first event occurring in the
third BWP, performing the random access procedure in the
third BWP. The method further comprises switching to the
second BWP.

[0053] According to another aspect of the disclosure, there
is provided a method implemented at a base station. The
method comprises performing a first resource allocation
procedure in response to reception of a resource allocation
request related to random access procedure from a UE. The
resource allocation request is triggered for one or more first
pending SRs on the UE which have no PUCCH resource to
use. The method further comprises performing a second
resource allocation procedure in response to reception of one
or more second SRs on PUCCH from the UE. The first
resource allocation procedure is performed in parallel with
the second resource allocation procedure.

[0054] Inan embodiment of the disclosure, performing the
first resource allocation procedure comprises determining
what logical channel(s) request an uplink grant, based on the
resource allocation request. Performing the first resource
allocation procedure further comprises allocating uplink
resource for the determined logical channel(s).

[0055] In an embodiment of the disclosure, the resource
allocation request is message 1, and the logical channel(s)
are determined based on PRACH resource on which the
message 1 is transmitted. Each PRACH resource is pre-
defined to be associated with a corresponding logical chan-
nel. Allocating uplink resource for the determined logical
channel(s) comprises one of or a combination of: transmit-
ting to the UE a random access response message including
an uplink grant sufficient for transmission of information
about the one or more first pending SRs; transmitting to the
UE a random access response message including an uplink
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grant sufficient for transmission of traffic data for the deter-
mined logical channel(s); and reconfiguring the UE with
PUCCH resource for the determined logical channel(s).
[0056] According to another aspect of the disclosure, there
is provided a UE. The UE comprises a processor and a
memory. The memory contains instructions executable by
the processor, whereby the UE is operative to perform a
random access procedure for one or more first pending SRs
in response to a first event. The UE is further operative to
perform one or more PUCCH based SR transmission pro-
cedures for one or more second pending SRs in response to
a second event. The random access procedure is performed
in parallel with the one or more PUCCH based SR trans-
mission procedures.

[0057] In an embodiment of the disclosure, the UE is
operative to perform the method according to the above
aspect.

[0058] According to another aspect of the disclosure, there
is provided a base station. The base station comprises a
processor and a memory. The memory contains instructions
executable by the processor, whereby the base station is
operative to perform a first resource allocation procedure in
response to reception of a resource allocation request related
to random access procedure from a UE. The resource
allocation request is triggered for one or more first pending
SRs on the UE which have no PUCCH resource to use. The
base station is further operative to perform a second resource
allocation procedure in response to reception of one or more
second SRs on PUCCH from the UE. The first resource
allocation procedure is performed in parallel with the second
resource allocation procedure.

[0059] In an embodiment of the disclosure, the base sta-
tion is operative to perform the method according to the
above aspect.

[0060] According to another aspect of the disclosure, there
is provided a computer program product. The computer
program product comprises instructions which when
executed by at least one processor, cause the at least one
processor to perform the method according to the above
aspect.

[0061] According to another aspect of the disclosure, there
is provided a computer readable storage medium. The com-
puter readable storage medium comprises instructions which
when executed by at least one processor, cause the at least
one processor to perform the method according to the above
aspect.

[0062] According to another aspect of the disclosure, there
is provided a UE. The UE comprises a first performing
module for performing a random access procedure for one or
more first pending SRs in response to a first event. The UE
further comprises a second performing module for perform-
ing one or more PUCCH based SR transmission procedures
for one or more second pending SRs in response to a second
event. The random access procedure is performed in parallel
with the one or more PUCCH based SR transmission
procedures.

[0063] According to another aspect of the disclosure, there
is provided a base station. The base station comprises a first
performing module for performing a first resource allocation
procedure in response to reception of a resource allocation
request related to random access procedure from a UE. The
resource allocation request is triggered for one or more first
pending SRs on the UE which have no PUCCH resource to
use. The base station further comprises a second performing
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module for performing a second resource allocation proce-
dure in response to reception of one or more second SRs on
PUCCH from the UE. The first resource allocation proce-
dure is performed in parallel with the second resource
allocation procedure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0064] These and other objects, features and advantages of
the disclosure will become apparent from the following
detailed description of illustrative embodiments thereof,
which are to be read in connection with the accompanying
drawings.

[0065] FIGS. 1A-IC are diagrams illustrating the first
embodiment of the disclosure;

[0066] FIG. 2 is a diagram illustrating the fourth embodi-
ment of the disclosure;

[0067] FIG. 3 is a diagram illustrating the fifth embodi-
ment of the disclosure;

[0068] FIG. 4 is a diagram illustrating the sixth embodi-
ment of the disclosure;

[0069] FIG. 5 is a flowchart illustrating a method imple-
mented at a UE according to an embodiment of the disclo-
sure;

[0070] FIG. 6 is a flowchart illustrating a method imple-
mented at a UE according to another embodiment of the
disclosure;

[0071] FIG. 7 is a flowchart illustrating a method imple-
mented at a UE according to another embodiment of the
disclosure:

[0072] FIG. 8 is a flowchart illustrating a method imple-
mented at a UE according to another embodiment of the
disclosure:

[0073] FIG. 9 is a flowchart illustrating a method imple-
mented at a UE according to another embodiment of the
disclosure:

[0074] FIG. 10 is a flowchart illustrating a method imple-
mented at a base station according to an embodiment of the
disclosure:

[0075] FIG. 11 is a flowchart for explaining the method of
FIG. 10; and
[0076] FIG. 12 is a block diagram showing an apparatus

suitable for use in practicing some embodiments of the
disclosure.

DETAILED DESCRIPTION

[0077] For the purpose of explanation, details are set forth
in the following description in order to provide a thorough
understanding of the embodiments disclosed. It is apparent,
however, to those skilled in the art that the embodiments
may be implemented without these specific details or with
an equivalent arrangement.
[0078] As mentioned above, in the current technical speci-
fication of SR procedure, it is specified that (some steps are
omitted for brevity):
as long as at least one SR is pending, the MAC entity shall
for each pending SR:
1> if the MAC entity has no valid PUCCH resource con-
figured for the pending SR:
[0079] 2> initiate a Random Access procedure (see
subclause 5.1) on the SpCell and cancel the pending
SR;
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1> else, for the SR configuration corresponding to the
pending SR:
[0080] 3> if SR_COUNTER<sr-TransMax:
[0081] 4> instruct the physical layer to signal the SR
on one valid PUCCH resource for SR;
[0082] 3> else:
[0083] 4> initiate a Random Access procedure (see

subclause 5.1) on the SpCell and cancel all pending

SRs.
[0084] According to the above text, the UE initiates a
random access procedure on the SpCell, if there is no valid
PUCCH resource configured for a pending SR, or if the
maximum number of PUCCH-SR transmission attempts has
been reached in the corresponding SR configuration. How-
ever, the current technical specification does not pay atten-
tion to the following problems.
[0085] For example, in a first case, a UE MAC has no
valid PUCCH resource for one pending SR in the current
active BWP. The pending SR is associated with one SR
configuration, which is mapped to multiple LCHs. The
pending SR may be triggered by one of these LCHs, such as
a LCH carrying enhanced mobile broadband (eMBB) traffic.
The UE MAC would then start a random access procedure
(RACH-SR procedure) for the eMBB traffic and cancel the
pending SR. However, the UE also has a SR pending for
URLLC while the RACH-SR is initiated. The current tech-
nical specification does not define the UE behavior on
whether the pending SR should be cancelled or kept as
pending. If the UE MAC also cancels the SR for the
URLLC, the URLLC would be delayed, since the RACH-
SR may take a long time to finish. It is unfair for the URLLC
traffic, since the URLLC is mapped to a different SR
configuration/SR resource.
[0086] In a second case, a UE MAC receives a BWP
switch command, while there is a pending SR for URLLC
in the old BWP, and there is no PUCCH resource configured
for the URLLC in the new BWP. The current technical
specification allows the UE to perform RACH-SR and
cancel the pending SR for the URLLC after the BWP switch.
However, after the BWP switch, there may be a new SR
triggered for critical machine-type communication (MTC)
in the new BWP. The current technical specification does not
define the UE behavior on whether the pending SR for the
critical MTC should be cancelled or kept as pending, so that
a PUCCH-SR can be triggered.
[0087] Therefore, it would be advantageous to enhance the
current SR procedure for NR by focusing on how to handle
the interaction between RACH-SR and PUCCH-SR. For
example, the focus may be on the two questions. The first
question may be described as: when a RACH-SR is trig-
gered for an SR configuration since there is no valid PUCCH
resource for pending PUCCH-SRs, shall the UE cancel
pending SRs triggered by other SR configurations? The
second question may be described as: when a RACH-SR
procedure is running, is the UE allowed to send PUCCH-SR
for other SR configurations that have valid PUCCH
resources?
[0088] The present disclosure proposes a series of solu-
tions for processing SR. These solutions may be applied to
a wireless communication system including a UE and a base
station. The UE can communicate through a radio access
communication link with the base station. The base station
can provide radio access communication links to UEs that
are within its communication service cell. The base station
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may be, for example, a gNB in NR. Note that the commu-
nications may be performed between the UE and the base
station according to any suitable communication standards
and protocols. The UE may also be referred to as, for
example, mobile station, mobile unit, subscriber station,
access terminal, terminal device, or the like. It may refer to
any end device that can access a wireless communication
network and receive services therefrom. By way of example
and not limitation, the UE may include a portable computer,
an image capture terminal device such as a digital camera,
a gaming terminal device, a music storage and playback
appliance, a mobile phone, a cellular phone, a smart phone,
a tablet, a wearable device, a personal digital assistant
(PDA), or the like.

[0089] In an Internet of things (IoT) scenario, a UE may
represent a machine or other device that performs monitor-
ing and/or measurements, and transmits the results of such
monitoring and/or measurements to another UE and/or a
network equipment. In this case, the UE may be a machine-
to-machine (M2M) device, which may, in a 3GPP context,
be referred to as a machine-type communication (MTC)
device. Particular examples of such machines or devices
may include sensors, metering devices such as power
meters, industrial machineries, bikes, vehicles, or home or
personal appliances, e.g. refrigerators, televisions, personal
wearables such as watches, and so on.

[0090] Hereinafter, the solutions will be described in detail
with reference to FIGS. 1-12. FIGS. 1A-1C are diagrams
illustrating the first embodiment of the disclosure. In this
embodiment, a UE MAC entity has no valid PUCCH
resource for a pending SR corresponding to a logical chan-
nel in the current active BWP. The pending SR is associated
with an SR configuration. The UE MAC entity starts a
random access procedure (RACH-SR procedure) in
response to the pending SR and cancels the corresponding
pending SR accordingly. For example, as shown in FIG. 1A,
the RACH-SR procedure 102 may be initiated at the time t1.
[0091] Meanwhile, if the UE also has pending SRs for
other SR configurations that have valid PUCCH resources
while the RACH-SR procedure is initiated, these pending
SRs are not cancelled upon the RACH-SR procedure. That
is, PUCCH-SRs can be transmitted/triggered in parallel with
the RACH-SR procedure regardless of the priorities of the
SR configurations, and what LCHs have triggered the SRs.
For example, as shown in FIG. 1A, the PUCCH-SR proce-
dure 104 may be initiated at the time t2 such that these two
procedures 102 and 104 are performed in parallel. The term
“in paralle]” means that the two procedures may overlap at
least partly along the time axis. Note that for the purpose of
brevity, only one PUCCH-SR procedure 104 is shown in
FIG. 1A. Also note that the two procedures may last different
time lengths with each other although the same time length
is shown for illustration purpose.

[0092] As shown in FIG. 1B, it is also possible that the
RACH-SR procedure 102 and the PUCCH-SR procedure
104 are initiated simultaneously. Furthermore, as shown in
FIG. 1C, it is also possible that the PUCCH-SR procedure
104 is initiated before the RACH-SR procedure 102.
[0093] In the second embodiment, only the parallel
RACH-SR procedure and PUCCH-SR procedure that
belong to different SR configurations or correspond to
different set of logical channels are allowed. In this way, the
potential risk of the SR overload can be restricted when
RACH-SRs and PUCCH-SRs can be triggered or transmit-
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ted in parallel. Optionally, a priority level may be deter-
mined for each RACH-SR or PUCCH-SR. For example, the
priority may be determined in terms of the priorities of the
LCHs mapped with the SR configuration that has triggered
the SR. Assume that three LCHs are mapped with the SR
configuration that has triggered the SR. Then, the priority of
the highest priority LCH among the three LCHs may be
determined as the priority of the corresponding RACH-SR
or PUCCH-SR procedure. However, the present disclosure
is not limited to this example and the priority may be
determined in any other suitable manner. For example, an
average value of the priorities of the LCHs may be used
instead.

[0094] As an application example for the priority, a
RACH-SR procedure triggered by a logical channel may be
initiated simultaneously with a PUCCH-SR procedure asso-
ciated with another logical channel of higher priority. In this
way, a RACH-SR procedure triggered by eMBB would not
cancel pending PUCCH-SRs triggered by URLLC.

[0095] Inthe third embodiment, different from the existing
procedure, the RACH-SR procedure is improved to carry
information to indicate what SR configuration or what LCHs
are associated with this RACH-SR procedure. As a first
alternative, the information may be carried based on mes-
sage 1. Specifically, the RACH-SR procedure may use
different PRACH resource/configuration from the normal
ones. The network may configure different PRACH
resource/configuration for each SR configuration or LCH or
LCH group, for the purpose of RACH-SR triggering in case
there is no available PUCCH-SR resource for them. Corre-
spondingly, the base station (e.g., gNB) can determine what
logical channels are requesting UL grant based on the
PRACH resource on which the message 1 is transmitted.

[0096] As a second alternative, the information may be
carried by a new MAC CE in message 3. This new MAC CE
may be defined with several options. As a first option, the
new MAC CE may carry one or several indices of the SR
configurations which have triggered pending SRs. As a
second option, the new MAC CE may carry one or several
indices of the LCHs which have triggered pending SRs. As
a third option, the new MAC CE does not carry any index.
That is, it has no payload but there is a corresponding MAC
subheader indicating the presence of the SR configurations
or logical channels that meet the criteria for triggering of the
RACH-SR. Upon reception of this MAC subheader, the
network may figure out what SR configurations may trigger
pending SRs. For example, those SR configurations may be
the ones that have no PUCCH resources configured.

[0097] As a third alternative, the information may be
carried by an existing MAC CE (e.g., BSR) in message 3.
The BSR may comprise the buffer status for the LCHs which
have triggered pending SRs. Optionally, the BSR may
comprise the buffer status for all LCHs that have data
available for transmission. As a fourth alternative 4, the
information on pending SRs may be carried in RRC message
in message 3. For example, new RRC information elements
may be defined in case RRC message carries the informa-
tion.

[0098] In the fourth embodiment, as shown in FIG. 2,
when a RACH-SR procedure is triggered but there is no
PRACH resource configured in the active first (e.g., non-
default) BWP, the UE may switch to a second BWP (e.g., the
default BWP) configured with PRACH resource, to perform
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the RACH-SR procedure. After performing the RACH-SR
procedure, the UE may switch back to the original first (e.g.,
non-default) BWP.

[0099] In the fifth embodiment, in case of BWP switch,
there is not any PUCCH-SR configuration/resource avail-
able for pending SRs (which were triggered by some LCHs
when the UE is served in the old BWP) in the target BWP,
but there is PRACH configuration/resource available in the
target BWP. At the same time, there may be PUCCH-SR
configuration/resource available in the target BWP for other
LCHs. In this case, the pending SRs which were triggered
when the UE is served in the old BWP are not cancelled
upon the BWP switch occurs. That is, after the BWP switch,
those pending SRs which has no valid PUCCH resource in
the target BWP are remained pending. A random access
procedure (RACH-SR procedure) in the target BWP is
started for these pending SRs. The RACH-SR procedure
may start immediately after the BWP switch, or at a next SR
opportunity which is supposed to be triggered for the SR
configuration that is associated with those pending SRs but
is not active in the new BWP.

[0100] Meanwhile, since there may be SRs triggered by
SR configurations/resources which are available in the new
BWP, the parallel triggering of RACH-SR procedure and
PUCCH-SR procedure can be allowed. In other words, the
RACH-SR procedure does not cancel the PUCCH-SR pro-
cedures for existing SR configurations which are not asso-
ciated with the RACH-SR procedure. In such a way, there
may be parallel RACH-SR procedure and PUCCH-SR pro-
cedure in the same BWP. For example, as mentioned in the
second embodiment, the PUCCH-SR procedure may be
triggered by a LCH with higher priority. In this case, the
parallel RACH-SR and PUCCH-SR procedures can make it
possible to avoid the interruption for services with critical
quality of service (QoS) requirements during BWP switch.
[0101] For example, as shown in FIG. 3, a PUCCH-SR
procedure 104' is triggered for first pending SRs in BWP1 at
the time t3. Then, at the time t4, the UE receives a BWP
switch command for switching from the BWP1 to BWP2.
The BWP2 is configured with no PUCCH resource for the
first pending SRs, but with PRACH resource. According to
the BWP switch command, the UE switches to the BWP2.
Suppose the switching finishes at the time t1. Then, a
RACH-SR procedure 102 may be triggered at the time t1 for
the first pending SRs in the BWP2. Alternatively, suppose
the switching finishes before the time t1. Then, if the SR
configuration associated with the first pending SRs and
active in the BWP1 indicates that the next SR should be
transmitted at the time t1, the RACH-SR procedure 102 may
be triggered at the time t1.

[0102] Meanwhile, the BWP2 may be configured with
PUCCH resource for second SRs. Thus, a PUCCH-SR
procedure 104 may be triggered at the time t2 for the second
SRs in the BWP2. As a result, two procedures 102 and 104
are performed in parallel in the BWP2.

[0103] In the sixth embodiment, there is not any PUCCH-
SR configuration/resource available for pending SRs (which
were triggered by some L.CHs in the old BWP) in the target
BWP, but there are no PRACH configuration/resource avail-
able in the target BWP. Upon reception of a BWP switch
command, the UE may first switch to another BWP (such as
initial UL BWP) that has PRACH configuration/resource
configured. The UE MAC initiates a random access proce-
dure (RACH-SR procedure) in that BWP. For example, the
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RACH-SR procedure may carry information on the pending
SRs in the old BWP, as described in the third embodiment.
After the RACH-SR procedure, the UE may switch to the
target BWP.

[0104] For example, as shown in FIG. 4, a PUCCH-SR
procedure 104' is triggered for first pending SRs in BWP1 at
the time t3. Then, at the time t4, the UE may receive a BWP
switch command for switching from the BWP1 to BWP2.
The BWP2 is configured with no PUCCH resource for the
first pending SRs and with no PRACH resource. Thus, the
UE switches to BWP3 configured with PRACH resource
such that a RACH-SR procedure 102 is triggered at the time
t1. Similar to the fitth embodiment, the time t1 may refer to
the time at which the switching is finished, or the next SR
opportunity which is based on the SR configuration associ-
ated with the first pending SRs and active in the BWP1.
After performing the RACH-SR procedure 102, the UE
switches to the BWP2.

[0105] In the seventh embodiment, upon reception of a
RACH-SR request for pending SRs that have no PUCCH-
SR resource to use, if the RACH-SR for pending SRs that
have no PUCCH-SR resource to use is identified via mes-
sage 1, the base station (e.g., gNB) may reply with a random
access response (RAR) message which may optionally
include a grant sufficient for transmission of information on
the pending SRs.

[0106] Optionally, the base station may reconfigure the
UE with PUCCH-SR resources for LCHs that triggered the
pending SRs, but have no PUCCH resources to use. Option-
ally, the base station may provide in the RAR message
grants that are sufficient for transmission of the data for the
LCHs that triggered the pending SRs. In this case, it is
possible that there is no new PUCCH resource reconfigured
for those LCHs.

[0107] FIG. 5 is a flowchart illustrating a method imple-
mented at a UE according to an embodiment of the disclo-
sure. At block 502, a random access procedure is performed
for one or more first pending SRs in response to a first event.
As an example, the first event may be the event that there is
no valid PUCCH resource in the SR configuration(s) asso-
ciated with the one or more first pending SRs. As another
example, the first event may be the event that the maximum
number of PUCCH based SR transmission attempts has been
reached in the SR configuration(s) associated with the one or
more first pending SRs.

[0108] At block 504, one or more PUCCH based SR
transmission procedures are performed for one or more
second pending SRs in response to a second event. The
random access procedure is performed in parallel with the
one or more PUCCH based SR transmission procedures. For
example, the second event may be the event that the one or
more second pending SRs have valid PUCCH resource to
use. The random access procedure and the PUCCH based
SR transmission procedure may be performed in the same
BWP, as described in the first, fourth, fifth and sixth embodi-
ments. It is also possible that the two types of procedures are
performed in different BWPs in case more than one active
BWPs are supported for a UE.

[0109] FIG. 6 is a flowchart illustrating a method imple-
mented at a UE according to another embodiment of the
disclosure. As shown, in this embodiment, block 502 com-
prises block 606 at which the UE indicates to a base station
information about SR configuration(s) or logical channel(s)
which meet the criteria for triggering of the random access
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procedure for the one or more first pending SRs. The
information may be indicated as described in the above third
embodiment. Thus, its details are omitted here for brevity.
[0110] FIG. 7 is a flowchart illustrating a method imple-
mented at a UE according to another embodiment of the
disclosure. At block 702, in response to the first event
occurring in currently active first BWP configured with no
PRACH resource, the UE switches to a second BWP con-
figured with PRACH resource. At block 704, the random
access procedure is performed in the second BWP. At block
706, the UE switches back to the first BWP. The details of
blocks 702-706 have been described in the above fourth
embodiment and thus are omitted here.

[0111] FIG. 8 is a flowchart illustrating a method imple-
mented at a UE according to another embodiment of the
disclosure. At block 802, the UE receives from a base station
a BWP switch command that instructs the UE to switch from
a first BWP to a second BWP. At block 804, when the first
BWP is configured with valid PUCCH resource for the one
or more first pending SRs and the second BWP is configured
with PRACH resource but with no PUCCH resource for the
one or more first pending SRs, the UE switches to the second
BWP according to the BWP switch command. At block 806,
in response to the first event occurring in the second BWP,
the random access procedure is performed in the second
BWP. At block 808, in response to the second event occur-
ring in the second BWP, the one or more PUCCH based SR
transmission procedures are performed in the second BWP,
such that the random access procedure is performed in
parallel with the PUCCH based SR transmission procedures
in the second BWP. The details of blocks 802-808 have been
described in the above fifth embodiment and thus are
omitted here.

[0112] FIG. 9 is a flowchart illustrating a method imple-
mented at a UE according to another embodiment of the
disclosure. At block 902, the UE receives from a base station
a BWP switch command that instructs the UE to switch from
a first BWP to a second BWP. At block 904, when the first
BWP is configured with valid PUCCH resource for the one
or more first pending SRs and the second BWP is configured
with no PRACH and no PUCCH resource for the one or
more first pending SRs, the UE switches to a third BWP
configured with PRACH resource. At block 906, in response
to the first event occurring in the third BWP, the random
access procedure is performed in the third BWP. At block
908, the UE switches to the second BWP. The details of
blocks 902-908 have been described in the above sixth
embodiment and thus are omitted here.

[0113] FIG. 10 is a flowchart illustrating a method imple-
mented at a base station according to an embodiment of the
disclosure. At block 1002, a first resource allocation proce-
dure is performed in response to reception of a resource
allocation request related to random access procedure from
a UE. The resource allocation request is triggered for one or
more first pending SRs on the UE which have no PUCCH
resource to use. The resource allocation request may be, for
example, message 1 or message 3 in the random access
procedure.

[0114] For example, block 1002 may be implemented as
blocks 1102-1104 of FIG. 11. At block 1102, the base station
determines what logical channel(s) request an uplink grant,
based on the resource allocation request. In case the resource
allocation request is message 1, the logical channel(s) may
be determined based on PRACH resource on which the
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message 1 is transmitted. Each PRACH resource is pre-
defined to be associated with a corresponding logical chan-
nel. In case the resource allocation request is message 3, the
logical channel(s) may be determined according to the
information carried in message 3, such as a MAC CE, a
MAC subheader, a BSR, or a RRC message as described in
the above third embodiment.

[0115] At block 1104, the base station allocates uplink
resource for the determined logical channel(s). In case the
resource allocation request is message 1, block 1104 may
comprise at least one of blocks 1104-1, 1104-2 and 1104-3.
At 1104-1, the base station transmits to the UE a random
access response message including an uplink grant sufficient
for transmission of information about the one or more first
pending SRs. At block 1104-2, the base station transmits to
the UE a random access response message including an
uplink grant sufficient for transmission of traffic data for the
determined logical channel(s). At block 1104-3, the base
station reconfigures the UE with PUCCH resource for the
determined logical channel(s).

[0116] Referring back to FIG. 10, at block 1004, a second
resource allocation procedure is performed in response to
reception of one or more second SRs on PUCCH from the
UE. The first resource allocation procedure is performed in
parallel with the second resource allocation procedure. Simi-
lar to the embodiment of FIG. 5, the term “in parallel” means
that the two procedures may overlap at least partly along the
time axis. It should be noted that two blocks shown in
succession in the above figures may, in fact, be executed
substantially concurrently, or the blocks may sometimes be
executed in the reverse order, depending upon the function-
ality involved.

[0117] FIG. 12 is a block diagram showing an apparatus
suitable for use in practicing some embodiments of the
disclosure. For example, any one of the UE and the base
station described above may be implemented through the
apparatus 1200. As shown, the apparatus 1200 may include
a processor 1210, a memory 1220 that stores a program, and
a communication interface 1230 for communicating data
with other external devices through wired and/or wireless
communication.

[0118] The program includes program instructions that,
when executed by the processor 1210, enable the apparatus
1200 to operate in accordance with the embodiments of the
present disclosure, as discussed above. That is, the embodi-
ments of the present disclosure may be implemented at least
in part by computer software executable by the processor
1210, or by hardware, or by a combination of software and
hardware.

[0119] The memory 1220 may be of any type suitable to
the local technical environment and may be implemented
using any suitable data storage technology, such as semi-
conductor based memory devices, flash memories, magnetic
memory devices and systems, optical memory devices and
systems, fixed memories and removable memories. The
processor 1210 may be of any type suitable to the local
technical environment, and may include one or more of
general purpose computers, special purpose computers,
microprocessors, digital signal processors (DSPs) and pro-
cessors based on multi-core processor architectures, as non-
limiting examples.

[0120] As another embodiment, the UE may comprise a
first performing module and a second performing module.
The first performing module may be configured to perform
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arandom access procedure for one or more first pending SRs
in response to a first event (block 502 in FIG. 5). The second
performing module may be configured to perform one or
more PUCCH based SR transmission procedures for one or
more second pending SRs in response to a second event
(block 504 in FIG. 5). The random access procedure is
performed in parallel with the one or more PUCCH based
SR transmission procedures.

[0121] As another embodiment, the base station may
comprise a first performing module and a second performing
module. The first performing module may be configured to
perform a first resource allocation procedure in response to
reception of a resource allocation request related to random
access procedure from a UE (block 1002 in FIG. 10). The
resource allocation request is triggered for one or more first
pending SRs on the UE which have no PUCCH resource to
use. The second performing module may be configured to
perform a second resource allocation procedure in response
to reception of one or more second SRs on PUCCH from the
UE (block 1004 in FIG. 10). The first resource allocation
procedure is performed in parallel with the second resource
allocation procedure. The modules described above may be
implemented by hardware, or software, or a combination of
both.

[0122] In general, the various exemplary embodiments
may be implemented in hardware or special purpose circuits,
software, logic or any combination thereof. For example,
some aspects may be implemented in hardware, while other
aspects may be implemented in firmware or software which
may be executed by a controller, microprocessor or other
computing device, although the disclosure is not limited
thereto. While various aspects of the exemplary embodi-
ments of this disclosure may be illustrated and described as
block diagrams, flow charts, or using some other pictorial
representation, it is well understood that these blocks, appa-
ratus, systems, techniques or methods described herein may
be implemented in, as non-limiting examples, hardware,
software, firmware, special purpose circuits or logic, general
purpose hardware or controller or other computing devices,
or some combination thereof.

[0123] As such, it should be appreciated that at least some
aspects of the exemplary embodiments of the disclosure may
be practiced in various components such as integrated circuit
chips and modules. It should thus be appreciated that the
exemplary embodiments of this disclosure may be realized
in an apparatus that is embodied as an integrated circuit,
where the integrated circuit may comprise circuitry (as well
as possibly firmware) for embodying at least one or more of
a data processor, a digital signal processor, baseband cir-
cuitry and radio frequency circuitry that are configurable so
as to operate in accordance with the exemplary embodi-
ments of this disclosure.

[0124] It should be appreciated that at least some aspects
of the exemplary embodiments of the disclosure may be
embodied in computer-executable instructions, such as in
one or more program modules, executed by one or more
computers or other devices. Generally, program modules
include routines, programs, objects, components, data struc-
tures, etc. that perform particular tasks or implement par-
ticular abstract data types when executed by a processor in
a computer or other device. The computer executable
instructions may be stored on a computer readable medium
such as a hard disk, optical disk, removable storage media,
solid state memory, RAM, etc. As will be appreciated by one
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of skill in the art, the function of the program modules may
be combined or distributed as desired in various embodi-
ments. In addition, the function may be embodied in whole
or in part in firmware or hardware equivalents such as
integrated circuits, field programmable gate arrays (FPGA),

and the like.
[0125] References in the present disclosure to “one
embodiment”, “an embodiment” and so on, indicate that the
embodiment described may include a particular feature,
structure, or characteristic, but it is not necessary that every
embodiment includes the particular feature, structure, or
characteristic. Moreover, such phrases are not necessarily
referring to the same embodiment. Further, when a particular
feature, structure, or characteristic is described in connection
with an embodiment, it is submitted that it is within the
knowledge of one skilled in the art to implement such
feature, structure, or characteristic in connection with other
embodiments whether or not explicitly described.

[0126] It should be understood that, although the terms
“first”, “second” and so on may be used herein to describe
various elements, these elements should not be limited by
these terms. These terms are only used to distinguish one
element from another. For example, a first element could be
termed a second element, and similarly, a second element
could be termed a first element, without departing from the
scope of the disclosure. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed terms.

[0127] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to limit the present disclosure. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises”,
“comprising”, “has”, “having”, “includes” and/or “includ-
ing”, when used herein, specify the presence of stated
features, elements, and/or components, but do not preclude
the presence or addition of one or more other features,
elements, components and/or combinations thereof. The
terms “connect”, “connects”, “connecting” and/or “con-
nected” used herein cover the direct and/or indirect connec-
tion between two elements.

[0128] The present disclosure includes any novel feature
or combination of features disclosed herein either explicitly
or any generalization thereof. Various modifications and
adaptations to the foregoing exemplary embodiments of this
disclosure may become apparent to those skilled in the
relevant arts in view of the foregoing description, when read
in conjunction with the accompanying drawings. However,
any and all modifications will still fall within the scope of
the non-Limiting and exemplary embodiments of this dis-
closure.

1-20. (canceled)

21. A method implemented at a user equipment (UE) the
method comprising:
performing a random access procedure for one or more
first pending scheduling requests (SRs), in response to
a first event; and

performing one or more physical uplink control channel
(PUCCH) based SR transmission procedures for one or
more second pending SRs in response to a second
event;
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wherein the random access procedure is performed in
parallel with the one or more PUCCH based SR trans-
mission procedures.

22. The method of claim 21, wherein the first pending SR
is associated with a first SR configuration and the second
pending SR is associated with a second SR configuration,
the second SR configuration being different than the first SR
configuration; or

wherein the first pending SR corresponds to a first set of

logical channels and the second pending SR corre-
sponds to a second set of logical channels, the second
set being different than the first set; or

wherein the first pending SR is triggered by a first logical

channel having a first priority and the second pending
SR is triggered by a second logical channel having a
second priority, the second priority being higher than
the first priority.

23. The method of claim 21, wherein performing the
random access procedure for the one or more first pending
SRs comprises:

indicating to a base station information about SR con-

figuration(s) or logical channel(s) which meet the cri-
teria for triggering of the random access procedure for
the one or more first pending SRs.
24. The method of claim 23, wherein the first event is one
of:
there is no valid PUCCH resource in the corresponding
SR configuration(s); and

the maximum number of PUCCH based SR transmission
attempts has been reached in the corresponding SR
configuration(s).

25. The method of claim 23, wherein the information is
indicated to the base station through physical random access
channel (PRACH) resource on which message 1 is trans-
mitted, each PRACH resource being predefined to be asso-
ciated with a corresponding SR configuration or logical
channel; or

wherein the information is indicated to the base station

through message 3.

26. The method of claim 25, wherein the information
indicated to the base station through message 3 is one of:

a medium access control (MAC) control element (CE)

carrying index(es) of the SR configuration(s) or logical
channel(s);

an MAC subheader which corresponds to an MAC CE

without payload and indicates the presence of the SR
configuration(s) or logical channel(s);

a buffer status report (BSR) including at least buffer status

for the logical channel(s); and

a radio resource control (RRC) message carrying index

(es) of the SR configuration(s) or logical channel(s).
27. The method of claim 21, wherein performing the
random access procedure for the one or more first pending
SRs comprises:
in response to the first event occurring in currently active
first bandwidth part (BWP) configured with no PRACH
resource, switching to a second BWP configured with
PRACH resource; and

performing the random access procedure in the second
BWP; and

wherein the method further comprises switching back to

the first BWP.

28. The method of claim 27, wherein the first BWP is a
non-default BWP and the second BWP is a default BWP.
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29. The method of claim 21, further comprising:
receiving from a base station a BWP switch command that
instructs the UE to switch from a first BWP to a second
BWP; and

when the first BWP is configured with valid PUCCH
resource for the one or more first pending SRs and the
second BWP is configured with PRACH resource but
with no PUCCH resource for the one or more first
pending SRs, switching to the second BWP according
to the BWP switch command;
wherein performing the random access procedure for the
one or more first pending SRs comprises: in response to
the first event occurring in the second BWP, performing
the random access procedure in the second BWP; and

wherein performing one or more PUCCH based SR
transmission procedures for one or more second pend-
ing SRs comprises: in response to the second event
occurring in the second BWP, performing the one or
more PUCCH based SR transmission procedures in the
second BWP.
30. The method of claim 29, wherein the random access
procedure is started immediately after the switching to the
second BWP; or wherein the random access procedure is
started at a next SR opportunity based on an SR configu-
ration which is associated with the one or more first pending
SRs and active in the first BWP, but not active in the second
BWP.
31. The method of claim 21, further comprising:
receiving from a base station a BWP switch command that
instructs the UE to switch from a first BWP to a second
BWP; and

when the first BWP is configured with valid PUCCH
resource for the one or more first pending SRs and the
second BWP is configured with no PRACH and no
PUCCH resource for the one or more first pending SRs,
switching to a third BWP configured with PRACH
resource;
wherein performing the random access procedure for the
one or more first pending SRs comprises: in response to
the first event occurring in the third BWP, performing
the random access procedure in the third BWP; and

wherein the method further comprises switching to the
second BWP.
32. A method implemented at a base station, the method
comprising:
performing a first resource allocation procedure in
response to reception of a resource allocation request
related to random access procedure from a user equip-
ment (UE) the resource allocation request being trig-
gered for one or more first pending scheduling requests
(SRs) on the UE which have no physical uplink control
channel (PUCCH) resource to use; and
performing a second resource allocation procedure in
response to reception of one or more second SRs on
PUCCH from the UE;

wherein the first resource allocation procedure is per-
formed in parallel with the second resource allocation
procedure.

33. The method of claim 32, wherein performing the first
resource allocation procedure comprises:

determining what logical channel(s) request an uplink

grant, based on the resource allocation request; and
allocating uplink resource for the determined logical
channel(s).
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34. The method of claim 33, wherein the resource allo-
cation request is message 1, and the logical channel(s) are
determined based on physical random access channel
(PRACH) resource on which the message 1 is transmitted,
each PRACH resource being predefined to be associated
with a corresponding logical channel; and

wherein allocating uplink resource for the determined

logical channel(s) comprises one of or a combination
of:

transmitting to the UE a random access response message

including an uplink grant sufficient for transmission of
information about the one or more first pending SRs;
transmitting to the UE a random access response message
including an uplink grant sufficient for transmission of
traffic data for the determined logical channel(s); and
reconfiguring the UE with PUCCH resource for the
determined logical channel(s).

35. A user equipment (UE) comprising:

a processor; and

a memory, the memory containing instructions executable

by the processor, whereby the UE is operative to:

perform a random access procedure for one or more
first pending scheduling requests (SRs), in response
to a first event; and

perform one or more physical uplink control channel
(PUCCH) based SR transmission procedures for one
or more second pending SRs in response to a second
event;

wherein the random access procedure is performed in
parallel with the one or more PUCCH based SR
transmission procedures.
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36. A base station comprising:
a processor; and

a memory, the memory containing instructions executable
by the processor, whereby the base station is operative
to:

perform a first resource allocation procedure in
response to reception of a resource allocation request
related to random access procedure from a user
equipment (UE) the resource allocation request
being triggered for one or more first pending sched-
uling requests (SRs) on the UE which have no
physical uplink control channel (PUCCH) resource
to use; and

perform a second resource allocation procedure in
response to reception of one or more second SRs on
PUCCH from the UE;

wherein the first resource allocation procedure is per-
formed in parallel with the second resource alloca-
tion procedure.

37. A computer program product comprising instructions
that, when executed by at least one processor in a user
equipment (UE), cause the UE to perform the method of
claim 21.

38. A computer readable storage medium comprising
instructions that, when executed by at least one processor of
a base station, cause the base station to perform the method
of claim 32.



