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	Reason for change:
	In last meeting, RAN2 discussed simultaneous transmission of SR and PUSCH in different PUCCH groups as below:
	R2-2206468    Offline 014: Rel-15/16 User Plane  Samsung.
SR and PUSCH collision (only)
· Understanding 1: Checking resource overlap between SR vs UL-SCH should be done within the MAC entity. Simultaneous SR and PUSCH transmissions over different PUCCH group do not happen at all, regardless of what RAN1 spec supports. No spec change at all.
· Understanding 2: Checking resource overlap between SR vs UL-SCH should be done within the PUCCH group. The current intended behaviour is to transmit both SR and PUSCH simultaneously. MAC spec may (or may not) need to be updated properly. 
We don’t require change of R15 R16 implementations (i.e. accept UEs impl acc to understanding 1). 
For Rel-17 postpone the discussion to next meeting. 



Above agreement is some kind of compromise in Rel-15/16. However, we find simultaneous transmission of SR and PUSCH over different PUCCH groups is allowed in three specifications.
1. TS 38.213 V17.2.0
In section 9 “UE procedure for reporting control information” of TS38.213, UE performs the UCI reporting procedure per PUCCH group. It means the SR transmission in one PUCCH group is independent of the PUSCH transmission in another PUCCH group.
	[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190][bookmark: _Toc106629430][bookmark: OLE_LINK1][bookmark: OLE_LINK2]9	UE procedure for reporting control information
…
If a UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group
…



2. TS38.306 V17.1.0 
In UE feature, the parameter multipleSR-Configurations is defined per PUCCH cell group. That is, the configuration and transmission of SR(s) in one PUCCH group is not related to another PUCCH group at all.

	[bookmark: _Toc12750891][bookmark: _Toc29382255][bookmark: _Toc37093372][bookmark: _Toc37238648][bookmark: _Toc37238762][bookmark: _Toc46488657][bookmark: _Toc52574078][bookmark: _Toc52574164][bookmark: _Toc100877251]4.2.6	MAC parameters
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	multipleSR-Configurations
Indicates whether the UE supports 8 SR configurations per PUCCH cell group as specified in TS 38.321 [8].
	UE
	No
	Yes
	No






3. TS38.202 V17.2.0
It is stated clearly that “Simultaneous PUCCH and PUSCH(s) for the case that multiple PUCCH groups are configured and the respective PUCCH and PUSCH(s) are transmitted in the different PUCCH groups”.
	Table 6.1-2: Uplink "Transmission Type" combinations
	Supported Combinations 
	Comment

	j x A
	Note 1

	k x B
	Note 2

	p x C
	Note 3, Note 4

	p' x D
	Note 3, Note 5

	 A + B
	Note 6

	 A + C
	Note 6

	 A + D
	Note 6

	 B + C
	Note 8

	B + C
	Note 9

	 B + D
	Note 7

	 C + D
	Note 7

	Note 1:	The number of cell groups j in the supported combination is subject to UE capability.
Note 2:	The number of PUCCH groups k in the supported combination is subject to UE capability. 
Note 3:	The number of carriers p, and p' in the supported combinations are subject to UE capability. 
Note 4:	In the case there is one SUL carrier, then p-1 would be supported.
Note 5:	UE may be configured with p' but may also have capability to simultaneously sound less than this number. 
Note 6:	Simultaneous PRACH with PUCCH (or PUSCH or SRS) is supported only in the case of inter-band CA, with , , , and ' depending on the configuration, and subject to UE capability for parallel transmission.
Note 7:	Simultaneous SRS with PUCCH (or PUSCH) is supported only in the case of inter-band CA, with , , and ' depending on the configuration, and subject to UE capability for parallel transmission. 
Note 8:	Simultaneous PUCCH and PUSCH(s) for the case that multiple PUCCH groups are configured and the respective PUCCH and PUSCH(s) are transmitted in the different PUCCH groups, with  and .  and  are subject to UE capability for supported number of PUCCH groups and UL carriers, respectively.  and  depend on configuration.
Note 9:	Simultaneous PUCCH and PUSCH(s) within the same PUCCH group in the case of inter-band CA, depending on the configuration, and subject to UE capability for parallel transmission of PUCCH and PUSCH within the same PUCCH group.






In summary, simultaneous SR and PUSCH over different PUCCH groups is allowed in both RAN1 procedures and UE capability regulation.
Considering the purpose of IIOT/URLLC WID is to satisfy the ultra-low latency and high-reliability sevices, a SR for URLLC service which is triggered when an overlapped PUSCH (in another PUCCH group) has been assembled should be transmitted as allowed by RAN1 specification.


	
	

	Summary of change:
	Clarify that the MAC entity checks SR vs. data collision in the same PUCCH group. 

Impact analysis
Impacted 5G architecture options: 
Standalone, NR-DC, NE-DC, EN-DC, NGEN-DC

Impacted functionality: 
Scheduling Request

Inter-operability:
1. If UE implements this and network does not,the network may not expect the UE to transmit PUCCH and PUSCH simultaneoulsy over different PUCCH groups. 
2. If network implements this and UE does not, there is no inter-operability issue.

	
	

	Consequences if not approved:
	The SR for URLLC service cannot be transmitted even if the overlapped PUSCH is in another PUCCH group.
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[bookmark: _Toc100872095]< Start of the 1st Change >
[bookmark: _Toc29239834][bookmark: _Toc37296193][bookmark: _Toc46490319][bookmark: _Toc52752014][bookmark: _Toc52796476][bookmark: _Toc109217545]5.4.1	UL Grant reception
---------- Omitted---------------
When the MAC entity is configured with lch-basedPrioritization, for each uplink grant delivered to the HARQ entity and whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:
1>	if this uplink grant is received in a Random Access Response (i.e. in a MAC RAR or fallback RAR), or addressed to Temporary C-RNTI, or is determined as specified in clause 5.1.2a for the transmission of the MSGA payload:
2>	consider this uplink grant as a prioritized uplink grant.
1>	else if this uplink grant is addressed to CS-RNTI with NDI = 1 or C-RNTI:
2>	if there is no overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP, whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission in the same PUCCH group which was not already de-prioritized and the simultaneous transmission of the SR and the uplink grant is not allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup, and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	consider this uplink grant as a prioritized uplink grant;
3>	consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);
3>	consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s);
3>	if the de-prioritized uplink grant(s) is a configured uplink grant configured with autonomousTx whose PUSCH has already started:
4>	stop the configuredGrantTimer for the corresponding HARQ process of the de-prioritized uplink grant(s);
4>	stop the cg-RetransmissionTimer for the corresponding HARQ process of the de-prioritized uplink grant(s).
1>	else if this uplink grant is a configured uplink grant:
2>	if there is no overlapping PUSCH duration of another configured uplink grant which was not already de-prioritized, in the same BWP, whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUSCH duration of an uplink grant addressed to CS-RNTI with NDI = 1 or C-RNTI which was not already de-prioritized, in the same BWP, whose priority is higher than or equal to the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission in the same PUCCH group which was not already de-prioritized and the simultaneous transmission of the SR and the uplink grant is not allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup, and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	consider this uplink grant as a prioritized uplink grant;
3>	consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);
3>	if the de-prioritized uplink grant(s) is a configured uplink grant configured with autonomousTx whose PUSCH has already started:
4>	stop the configuredGrantTimer for the corresponding HARQ process of the de-prioritized uplink grant(s);
[bookmark: _Hlk34410642]4>	stop the cg-RetransmissionTimer for the corresponding HARQ process of the de-prioritized uplink grant(s).
[bookmark: _GoBack]3>	consider the other overlapping SR transmission(s) in the same PUCCH group, if any, as a de-prioritized SR transmission(s).
NOTE 6:	If the MAC entity is configured with lch-basedPrioritization and if there is overlapping PUSCH duration of at least two configured uplink grants whose priorities are equal, the prioritized uplink grant is determined by UE implementation.
NOTE 7:	If the MAC entity is not configured with lch-basedPrioritization and if there is overlapping PUSCH duration of at least two configured uplink grants, it is up to UE implementation to choose one of the configured uplink grants.
NOTE 8:	If the MAC entity is configured with lch-basedPrioritization, the MAC entity does not take UCI multiplexing according to the procedure specified in TS 38.213 [6] into account when determining whether the PUSCH duration of an uplink grant overlaps with the PUCCH resource for an SR transmission.
< End of the 1st Change >
< Start of the 2nd Change >
[bookmark: _Toc37296203][bookmark: _Toc46490329][bookmark: _Toc52752024][bookmark: _Toc52796486][bookmark: _Toc109217555]5.4.4	Scheduling Request
---------- Omitted---------------
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 configured for the pending SR:
2>	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel the pending SR.
1>	else, for the SR configuration corresponding to the pending SR:
2>	when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>	if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and
2>	if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap:
3>	if the PUCCH resource for the SR transmission occasion overlaps with neither a UL-SCH resource in the same PUCCH group whose simultaneous transmission with the SR is not allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup nor an SL-SCH resource; or
3>	if the MAC entity is able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource; or
3>	if the MAC entity is configured with lch-basedPrioritization, and the PUCCH resource for the SR transmission occasion does not overlap with the PUSCH duration of an uplink grant received in a Random Access Response or with the PUSCH duration of an uplink grant addressed to Temporary C-RNTI or with the PUSCH duration of a MSGA payload in the same PUCCH group, and the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.4.5 overlaps with any other UL-SCH resource(s) in the same PUCCH group, and the physical layer can signal the SR on one valid PUCCH resource for SR, and the priority of the logical channel that triggered SR is higher than the priority of the uplink grant(s) for any UL-SCH resource(s) where the uplink grant was not already de-prioritized and its simultaneous transmission with the SR is not allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup, and the priority of the uplink grant is determined as specified in clause 5.4.1; or
3>	if both sl-PrioritizationThres and ul-PrioritizationThres are configured and the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.22.1.5 overlaps with any UL-SCH resource(s) carrying a MAC PDU, and the value of the priority of the triggered SR determined as specified in clause 5.22.1.5 is lower than sl-PrioritizationThres and the value of the highest priority of the logical channel(s) in the MAC PDU is higher than or equal to ul-PrioritizationThres and any MAC CE prioritized as described in clause 5.4.3.1.3 is not included in the MAC PDU and the MAC PDU is not prioritized by upper layer according to TS 23.287 [19]; or
3>	if an SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.4.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and either transmission on the SL-SCH resource is not prioritized as described in clause 5.22.1.3.1a or the priority value of the logical channel that triggered SR is lower than ul-PrioritizationThres, if configured; or
3>	if an SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.22.1.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and the priority of the triggered SR determined as specified in clause 5.22.1.5 is higher than the priority of the MAC PDU determined as specified in clause 5.22.1.3.1a for the SL-SCH resource:
[bookmark: _Hlk36893044]4>	consider the SR transmission as a prioritized SR transmission.
4>	consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);
4>	if the de-prioritized uplink grant(s) is a configured uplink grant configured with autonomousTx whose PUSCH has already started:
5>	stop the configuredGrantTimer for the corresponding HARQ process of the de-prioritized uplink grant(s);
5>	stop the cg-RetransmissionTimer for the corresponding HARQ process of the de-prioritized uplink grant(s).
4>	if SR_COUNTER < sr-TransMax:
5>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
5>	if LBT failure indication is not received from lower layers:
6>	increment SR_COUNTER by 1;
6>	start the sr-ProhibitTimer.
5>	else if lbt-FailureRecoveryConfig is not configured:
6>	increment SR_COUNTER by 1.
4>	else:
5>	notify RRC to release PUCCH for all Serving Cells;
5>	notify RRC to release SRS for all Serving Cells;
5>	clear any configured downlink assignments and uplink grants;
5>	clear any PUSCH resources for semi-persistent CSI reporting;
5>	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel all pending SRs.
3>	else:
4>	consider the SR transmission as a de-prioritized SR transmission.
NOTE 1:	Except for SR for SCell beam failure recovery, 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.
NOTE 2:	If more than one individual SR triggers an instruction from the MAC entity to the PHY layer to signal the SR on the same valid PUCCH resource, the SR_COUNTER for the relevant SR configuration is incremented only once.
NOTE 3:	When the MAC entity has pending SR for SCell beam failure recovery and the MAC entity has one or more PUCCH resources (other than PUCCH resources of pending SR for beam failure recovery of BFD-RS set) overlapping with PUCCH resource for SCell beam failure recovery for the SR transmission occasion, the MAC entity considers only the PUCCH resource for SCell beam failure recovery as valid. When the MAC entity has pending SR for beam failure recovery of a BFD-RS set of Serving Cell and the MAC entity has one or more PUCCH resources (other than PUCCH resources of pending SR for beam failure recovery) overlapping with PUCCH resource for beam failure recovery of that BFD-RS set for the SR transmission occasion, the MAC entity considers only the PUCCH resource for beam failure recovery of that BFD-RS set as valid.
NOTE 4:	For a UE operating in a semi-static channel access mode as described in TS 37.213 [18], PUCCH resources overlapping with the set of consecutive symbols where the UE does not transmit before the start of a next channel occupancy time are not considered valid.
NOTE 5:	If the MAC entity is configured with lch-basedPrioritization, the MAC entity does not take UCI multiplexing according to the procedure specified in TS 38.213 [6] into account when determining whether the valid PUCCH resource for the SR transmission can be signalled by the physical layer and the SR transmission occasion overlaps with the PUSCH duration of an uplink grant of a MSGA payload.
[bookmark: _Hlk39177277]NOTE 6:	When the MAC entity has PUCCH resource for pending SR for SCell beam failure recovery overlapping with PUCCH resource for pending SR for beam failure recovery of BFD-RS set for the SR transmission occasion, it's up to UE implementation to select PUCCH resource for SCell beam failure recovery or PUCCH resource for beam failure recovery of BFD-RS set
---------- Omitted---------------
< End of the 2nd Change >

