[bookmark: _Hlk498518780][bookmark: _Hlk525723053][bookmark: _Hlk68892318][bookmark: _Hlk68891156]3GPP TSG RAN WG1 #106bis-e                                       R1-2110469
e-Meeting, October 11th – 19th, 2021

Agenda item:			8.1.2.1
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Source:	Moderator (Nokia, Nokia Shanghai Bell)
Title:	Summary #2 of Multi-TRP PUCCH and PUSCH Enhancements
Document for:		Discussion and Decision

1. [bookmark: _Hlk492027000]  Introduction
[bookmark: _Hlk68892346]
In this document, the remaining proposals on the reliability and robustness improvements for PUCCH and PUSCH are summarized. Earlier version of the FL summary is in, 

R1-2110468 			Summary #2 of Multi-TRP PUCCH and PUSCH Enhancements 		Moderator (Nokia/NSB)

2. [bookmark: _Hlk68892394]	Multi-TRP PUCCH transmission
[bookmark: _Hlk528168953]The remaining open issues and company views are summarized below. 

Issue #2.3: UCI multiplexing

[bookmark: _Hlk84936039]Proposed conclusion 2.3: Rel-15/16 collision handling between PUCCH repetition and other channels/signals are also applicable for Rel-17 M-TRP PUCCH repetition schemes. 

Please comment on preferred changes to the proposal. 
	Company
	Comments

	FL update #2
	This discussion is over email only.

	FL Update #5
	No formal conclusion was made due to some company concerns. But, it should be clear that no future discussions will be proposed on this from FL perspective given Rel-17 feMIMO is supposed to finalize in the next meeting. 


3.   Multi-TRP PUSCH transmission
Issue #3.1: PHR reporting
Proposal 3.1: For PHR reporting in MTRP PUSCH repetition, 
· A PHR is triggered if the required power backoff for any of the two pathloss references (corresponding to two SRS resource sets) in a cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of PHR. 
· When per-TRP PHR reporting is supported,  
· If mpe-Reporting-FR2 is configured, P-MPR is reported per TRP and a PHR is triggered if the existing triggering conditions are satisfied by any of the two P-MPRs in a cell. 
· The associated SRS resource set ID corresponding to the first PHR is indicated in the PHR MAC-CE. 
· When per-TRP PHR is not supported, 
· If the PHR reporting is actual PHR, the UE use the set of power control parameters for a first (earliest) repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted. 
· If the PHR reporting is virtual PHR, it is reported based on legacy procedures. 

Please comment on preferred changes to the proposal. 
	Company
	Comments

	QC
	First bullet: Not clear. Why PL of SRS resource set should be used? For PUSCH, even in Rel-15, we can have multiple PL-RS per CC.
Mod: Please see the update suggested by vivo. The intension is to support PHR can trigger if pathloss has changed more than phr-Tx-PowerFactorChange dB on any of two TRPs. 

Second bullet: MPE related issue are being discussed in 8.1.1. The issue is not specific to PUSCH repetitions

Third bullet: Ok. A behavior is needed for this case, which is same as legacy with the clarification that which PUSCH repetition is considered.

	InterDigital
	Support FL’s proposal in general. 
To avoid triggering many PHRs, the triggering should be done by measuring the pathloss difference between PL-RS on the same TRP. The UE can determine the PL-RS per TRP through the associated SRS resource sets used for the repetitions. 

	Apple
	First bullet: The PHR triggering condition should be a RAN2 issue. There are more than 2 candidate PL-RSs for PUSCH, where each SRI can be associated with one PL-RS, and the mapping can be updated by MAC CE. Multiple candidate PL-RSs were supported in R15, maybe we need RAN2 to decide whether there is any issue.

Second bullet: MPE is discussed under 8.1.1, now it was agreed UE can report multiple P-MPRs for different SSBRIs/CRIs. This proposal is not needed.

Third bullet: Support

	NTT Docomo
	First bullet: support
Second bullet: similar view with QC and Apple
Third bullet: support. in this case, legacy behavior can be reused.

	vivo
	Regarding the first bullet, to avoid frequent and unnecessary PHR triggering, power backoff shall be calculated TRP specifically. So we support the first bullet with minor modification.

For the second bullet, we share similar views as QC. Whether to report one or two P-MPRs may be determined by the number of panels equipped to UE. In MTRP PUSCH, there is no restriction on mandating two panels towards two TRPs, so it is unnecessary to discuss P-MPR reporting here.
     
Support the third bullet with minimum spec impact and clear behavior for UE to report single PHR.

Overall, we can support the Proposal 3.1 with following revisions:
Proposal 3.1: For PHR reporting in MTRP PUSCH repetition, 
· A PHR is triggered if the required power backoff for any of the two pathloss references (corresponding to PUSCH repetitions associated with two SRS resource sets) in a cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of PHR, where phr-Tx-PowerFactorChange is configured per TRP. 
· When per-TRP PHR reporting is supported,  
· If mpe-Reporting-FR2 is configured, P-MPR is reported per TRP and a PHR is triggered if the existing triggering conditions are satisfied by any of the two P-MPRs in a cell. 
· The associated SRS resource set ID corresponding to the first PHR is indicated in the PHR MAC-CE. 
· When per-TRP PHR is not supported, 
· If the PHR reporting is actual PHR, the UE use the set of power control parameters for a first (earliest) repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted. 
· If the PHR reporting is virtual PHR, it is reported based on legacy procedures. 


	OPPO
	1st bullet: Support PHR is triggered if pathloss has changed more than phr-Tx-PowerFactorChange dB on any of two TRPs
2nd bullet: Share the same view as QC/Apple
3rd bullet: Support

	ZTE
	For the first bullet, we can support it in principle. However, given the difference of channel propagation between two TRPs, PHR triggering condition on PL-RS power change should be TRP specific. With respect to the case when frequent PHR reporting occurs, it has nothing to do with cell-specific or TRP-specific PHR triggering. Actually, when MTRP operation, cell-specific PHR triggering condition may easily cause frequent PHR reporting than TRP-specific PHR reporting. In light of the above elaboration, we think at least the configuration of per TRP 'phr-Tx-PowerFactorChange' should be stated in this bullet, and we can live with the modification from vivo.
For the second bullet, we share the similar view with QC and others.
For the third bullet, we are supportive of it.

	Xiaomi
	Support in general, for the 1st bullet, okay with Vivo’s revision.

	LG
	Support in general, for the 1st bullet.
For the second bullet, we share the similar view with QC and others.

	Huawei, HiSilicon
	We are fine with the first and the second bullets.
For the second bullet, we share similar view with QC/Apple/Vivo and others.


	CMCC
	First bullet: Support
Second bullet: Support. For MPE issue, it may be that the beam towards to TRP 1 has MPE issue and needs to apply power backoff, while the beam towards TRP 2 is without MPE issue. So, the triggering condition for MPE issues should be TRP-specific. We also agree that whether to report one or two P-MPRs may be determined by the number of panels equipped to UE. So, the flexibility of reporting could be left to UE. If only one of the TRP has MPE issue, the P-MPR of this TRP is reported together with the PHR value of this TRP, and the field of P-MPR for the other TRP is reserved. If both TRPs have MPE issue, the P-MPRs of these two TRPs are reported together with the first PHR value and second PHR value, respectively.
Third bullet: Support.

	CATT
	We prefer PHR to be triggered per TRP at least when per-TRP PHR reporting is supported.
We support the 3rd bullet.

	Samsung
	Support the proposal in principle (first and third bullet). 

	Nokia
	Ok with vivo’s suggestion

	FGI/APT
	First bullet: We are fine with vivo’s suggestion. 
Second bullet: Similar view as QC/APPle/Vivo.
Third bullet: Spport.

	Sharp
	We are fine with the first and the third bullet
Similar view with QC/Apple/Vivo for the second bullet

	Ericsson
	1st bullet:  we are fine for triggering PHR if pathloss associated to any TRP has changed more than phr-Tx-PowerFactorChange dB.
2nd bullet:  share the view with other companies that it should be discussed in 8.1.1 and not here.
3nd bullet:  ok to clarify.


	Futurewei
	First bullet: support. The PL values to the TRPs may change rather independently, and may increase or decrease. In any case, it seems useful for the UE to report to the network.
Second bullet: similar view as other companies.
Third bullet: Just a question for our understanding. If the repetition later in time has a “worse” PHR and is the one limiting the PC and resource scheduling, then it seems reporting for the first repetition is not very useful for the gNB to know anyway. Would this be considered as a problem?
Mod: In legacy behavior, first repetition is considered, and companies wish to consider a similar approach when Option 4 is not supported by the UE. Therefore, the third bullet is not an optimization for PHR reporting but extending the legacy operation. 

	Intel
	first bullet – we are not sure specification changes is needed here (38.321 spec)
second bullet – good to consider in 8.1.1
third bullet – “not supported” may be replaced by “not configured” to allow a UE supporting per-TRP PHR to report sTRP PHR

	



FL update #1
	Few answers provided for the questions from QC and FW. 

First bullet: many companies seem to be ok with the update from vivo. 
Second bullet: seems bit controversial and majority do not support any mentioning of MPE in this discussion. 
Third bullet: generally Ok with all companies. As we have not agreed to new RRC on configuring “not supported” case, it is ok to keep that wording for now. 

FL use the vivo’s update as no one objected to that. 

Proposal 3.1: For PHR reporting in MTRP PUSCH repetition, 
· A PHR is triggered if the required power backoff for any of the two pathloss references (corresponding to PUSCH repetitions associated with two SRS resource sets) in a cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of PHR, where phr-Tx-PowerFactorChange is configured per TRP. 
· When per-TRP PHR reporting is supported,  
· If mpe-Reporting-FR2 is configured, P-MPR is reported per TRP and a PHR is triggered if the existing triggering conditions are satisfied by any of the two P-MPRs in a cell. 
· The associated SRS resource set ID corresponding to the first PHR is indicated in the PHR MAC-CE. 
· When per-TRP PHR is not supported, 
· If the PHR reporting is actual PHR, the UE use the set of power control parameters for a first (earliest) repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted. 
· If the PHR reporting is virtual PHR, it is reported based on legacy procedures. 

	FL update #2
	Cleaned version for further comments, 

Proposal 3.1: For PHR reporting in MTRP PUSCH repetition, 
· A PHR is triggered if the required power backoff for any of the two pathloss references (corresponding to PUSCH repetitions associated with two SRS resource sets) in a cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of PHR, where phr-Tx-PowerFactorChange is configured per TRP. 
· When per-TRP PHR is not supported, 
· If the PHR reporting is actual PHR, the UE use the set of power control parameters for a first (earliest) repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted. 
· If the PHR reporting is virtual PHR, it is reported based on legacy procedures.

	ZTE
	Support FL’s proposal 3.1.

	QC
	The first bullet is still unclear. In Rel-15, phr-Tx-PowerFactorChange is configured in PHR-Config which is common to all CCs (that belong to a MAC entity). This parameter is not even per CC. Why do we need different configurations in a given CC now?

Mod: On this RRC parameter, the proposal was to add a second phr-Tx-PowerFactorChange in PHR-config. If we add such parameter, the first and second phr-Tx-PowerFactorChange may be applied in a CC when the CC supports m-TRP PUSCH repetition. To FL reading, this parameter does not have to be configured anywhere else than PHR-config. Anyways, I agree that some more clarification text may be needed as just stating “TRP” which is not fully clear. However, based on latest reply from few proponents, it seems even proponents are not supporting this further. 
phr-Tx-PowerFactorChange 
Value in dB for PHR reporting as specified in TS 38.321 [3]. Value dB1 corresponds to 1 dB, dB3 corresponds to 3 dB and so on. The same value applies for each serving cell (although the associated functionality is performed independently for each cell).   


In addition, what are the “two pathloss references (corresponding to PUSCH repetitions associated with two SRS resource sets) in a cell” in the first bullet? We can have multiple PL-RS associated with each SRI field (we can have up to 4 PL-RS for a CC).

Mod: Please find the following spec text (38.321) where it mentions that PHR trigger refer to PL-RS. Note1 in 38.321 below clarify that path loss variation is assessed between the current PL-RS and the PL-RS that used when last PHR is reported. I will revise the wording further. 

	A Power Headroom Report (PHR) shall be triggered if any of the following events occur:
-	phr-ProhibitTimer expires or has expired and the path loss has changed more than phr-Tx-PowerFactorChange dB for at least one activated Serving Cell of any MAC entity of which the active DL BWP is not dormant BWP which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
NOTE 1:	The path loss variation for one cell assessed above is between the pathloss measured at present time on the current pathloss reference and the pathloss measured at the transmission time of the last transmission of PHR on the pathloss reference in use at that time, irrespective of whether the pathloss reference has changed in between. The current pathloss reference for this purpose does not include any pathloss reference configured using pathlossReferenceRS-Pos in TS 38.331 [5].




	LG
	We have similar understanding on phr-Tx-PowerFactorChange and single value is sufficient.

	Samsung
	Our understanding is up to two phr-Tx-PowerFactorChange can help that the UE can consider the variation of pathloss (according to PL-RS). To prevent too frequent PHR triggering (e.g. when DPS as dynamic switching with codepoint ‘00’ and ‘01’, PHR trigger can be happened if difference of two pathloss value for each PL-RS is larger than the threshold, etc…), the variation of pathloss per each TRP can be compared. To compare the variance of pathloss per each TRP, two phr-Tx-PowerFactorChange can be useful. Therefore, we think the support of two phr-Tx-PowerFactorChange is needed.

For “two pathloss references (corresponding to PUSCH repetitions associated with two SRS resource sets) in a cell”, our understanding is same as the QC’s clarification: two PL-RS associated each SRI field, respectively.  

We support FL’s proposal 3.1.

Mod: It seems that there is no support for configuring two phr-Tx-PowerFactorChange. Also, having two parameters is not fully justified, so there is nothing wrong with having same parameter.  

	NTT Docomo
	We think this part “where phr-Tx-PowerFactorChange is configured per TRP.” can be further study or remove.
We agree that the pathloss change should be compared per TRP. However, the value of the threshold phr-Tx-PowerFactorChange can be common for two TRPs. As QC commented, same value applies for each serving cell. We also don’t see strong need to have different threshold per TRP.

Mod: Agree. It should be ok to have the single parameter for mTRP.  

	OPPO
	Share similar views on phr-Tx-PowerFactorChange as QC/LG/DCM.
Even for the single TRP case, different CCs in different bands or located in different locations may also have different environments and the same value is used for all CCs. Following the similar principle, single “phr-Tx-PowerFactorChange” is sufficient

Mod: please see comments under QC/SS/DCM. 

	Apple
	Similar view as QC, we failed to see the necessity for the first bullet.

Mod: please see comments under QC/SS/DCM.

	MediaTek
	We support FL’s proposal 3.1.

	CATT
	What does “A PHR is triggered if the required power backoff for any of the two pathloss references (corresponding to PUSCH repetitions associated with two SRS resource sets) in a cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of PHR” mean? If a S-TRP PUSCH transmission to TRP 2 in a slot requires power change with more than phr-Tx-PowerFactorChange dB compared to the power in the slot for last transmission of PHR that corresponding to a S-TRP PUSCH transmission to TRP 1, is PHR triggered？
We have similar view that TRP specific phr-Tx-PowerFactorChange is not needed. 

Mod: please also see comments under QC/SS/DCM. 
Based on the proposal, when TRP 2 (/TRP1) observe path loss change more than phr-Tx-PowerFactorChange dB compared the last transmission of PHR that corresponding to TRP 2 (/TRP1), PHR can be triggered. The proposal does not support allow mixed comparison on path loss variation. Anyways, some clarifications added to the latest proposal.  

	vivo
	We are fine to configure one “phr-Tx-PowerFactorChange” for two TRPs per MAC entity.

Regarding “two pathloss references (corresponding to PUSCH repetitions associated with two SRS resource sets) in a cell”, our understanding is given in the following.
First, we quote the text from 32.321 on PHR triggering:
	-	phr-ProhibitTimer expires or has expired and the path loss has changed more than phr-Tx-PowerFactorChange dB for at least one activated Serving Cell of any MAC entity of which the active DL BWP is not dormant BWP which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;

NOTE 1:	The path loss variation for one cell assessed above is between the pathloss measured at present time on the current pathloss reference and the pathloss measured at the transmission time of the last transmission of PHR on the pathloss reference in use at that time, irrespective of whether the pathloss reference has changed in between. The current pathloss reference for this purpose does not include any pathloss reference configured using pathlossReferenceRS-Pos in TS 38.331 [5].



According to the spec, the path loss measurement time should be the time “when the MAC entity has UL resources for new transmission” and the pathloss reference is used for the “new PUSCH transmission” which is determined by the PLRS associated with the indicated SRI for the PUSCH transmission. Thus, it is clear which PLRS is used for PHR reporting and the per-TRP PHR triggering is possible. So we think “the two pathloss references (corresponding to PUSCH repetitions associated with two SRS resource sets)” in the1st bullet of the current proposal is clear.

The proposal can be updated as:

Proposal 3.1: For PHR reporting in MTRP PUSCH repetition, 
· A PHR is triggered if the required power backoff for any of the two pathloss references (corresponding to PUSCH repetitions associated with two SRS resource sets) in a cell has changed more than phr-Tx-PowerFactorChange dB compared with the corresponding pathloss reference since the last transmission of PHR, where phr-Tx-PowerFactorChange is configured per TRP. 
· When per-TRP PHR is not supported, 
· If the PHR reporting is actual PHR, the UE use the set of power control parameters for a first (earliest) repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted. 
· If the PHR reporting is virtual PHR, it is reported based on legacy procedures.

Mod: Please see the updated FL proposal. 


	FL Update #3
	Few responses are added above.  
Based on latest comments, it is clear that additional phr-Tx-PowerFactorChange for mTRP operation is not having good support. 
Also, it seems that few companies did not fully get the first bullet. I suggest fully reformulating it as below. 

Updated Proposal 3.1: For PHR reporting in MTRP PUSCH repetition, 
· A PHR shall be triggered if the path loss for any TRP has changed more than phr-Tx-PowerFactorChange dB since the last transmission of a PHR. 
· The path loss variation assessed for each TRP (coresponding to first/second SRS resource set) considering the change between the pathloss measured at present time on the current PL-RS and the pathloss measured at the transmission time of the last transmission of PHR on the PL-RS in use at that time, irrespective of whether the pathloss reference has changed in between.
· When per-TRP PHR is not supported, 
· If the PHR reporting is actual PHR, the UE use the set of power control parameters for a first (earliest) repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted. 
· If the PHR reporting is virtual PHR, it is reported based on legacy procedures.

	Huawei, HiSilicon
	Support FL’s proposal. We are fine to support TRP specific phr-Tx-PowerFactorChange. 

	FGI/APT
	We support FL’s latest proposal. However, it seems that the second bullet has already been supported by most companies. If companies still have concerns about the first bullet, how about dividing this proposal into two proposals? And we can try to agree with the proposal related to the case that per-TRP PHR is not supported by the UE first to make progress on MTRP PHR issue.

	Lenovo/Moto
	Support FL’s latest proposal.

	Apple
	For the first bullet, we suggest we leave it to RAN2, since PHR triggering condition is defined in RAN2. Even in Rel-15, RAN1 has not discussed anything related.


	Intel
	Support FL proposal, we think it makes sense for RAN1 to agree on this because the mTRP discussion is in RAN1 and RAN2 can follow-up on timer issues if any.

	FL Update #4
	Discussion is via email.

	FL Update #5
	Discussing the first bullet in RAN1 has concerns from several companies, and those companies highlighted that the discussion on PHR triggering should be in RAN2. 

On the second bullet, there seems offline consensus over email. 
Offline agreement 3.1: If a UE does not support option 4 (Calculate two PHRs),
· If the PHR reporting is actual PHR, the UE use the set of power control parameters for a first (earliest) repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted.
· If the PHR reporting is virtual PHR, it is reported based on legacy procedures.





Issue #3.2: PTRS-DMRS association

Proposal 3.2-1: For the indication of PTRS-DMRS association for maxRank > 2 in mTRP PUSCH repetition type B, support Option 4.
· Option 1 (4 bits): with a second PTRS-DMRS association field (similar to the existing field), and each field separately indicating the association between PTRS port and DMRS port for two TRPs. 

Proposed conclusion 3.2-2: For the indication of  PTRS-DMRS association for maxRank = 2 in mTRP PUSCH repetition type B, the Table used to indicate the association between PTRS port(s) and DMRS port(s) (i.e., Table 7.3.1.1.2-25 or 7.3.1.1.2-26 in 38.212) shall be determined based on legacy procedure (i.e., Tables are associated with the maxNrofPorts in PTRS-UplinkConfig). 

Please comment on preferred changes to the proposal. 
	Company
	Comments

	QC
	Support Proposal 3.2-1.
For the conclusion, we are not sure if it is needed.

	InterDigital
	Support FL’s proposal. 

	Apple
	Support proposal 3.2-1. We also think conclusion 3.2-2 is not needed.

	NTT Docomo
	Support FL proposal.

	Vivo
	Support proposal 3.2-1 with a typo correction.

Proposal 3.2-1: For the indication of PTRS-DMRS association for maxRank > 2 in mTRP PUSCH repetition type B, support Option 41.
· Option 1 (4 bits): with a second PTRS-DMRS association field (similar to the existing field), and each field separately indicating the association between PTRS port and DMRS port for two TRPs. 

For proposed conclusion 3.2-2, we think it is needed either. We have agreed that MSB and LSB separately indicate the association between PTRS port and DMRS port for two TRPs for maxRank=2. The following table is needed for the case in which one PT-RS port is configured by maxNrofPorts in PTRS-UplinkConfig. If two PT-RS ports are configured, the actual number of PT-RS ports is 1, the table can be reused as well. If the actual number of PT-RS ports is 2, then there is no need to indicate the association as clarified in TS 38.214. So, only one table designed following the agreement is required instead of design tables associated with the maxNrofPorts in PTRS-UplinkConfig. 
 PTRS-DMRS association for UL PTRS ports 0
	Value of MSB
	DMRS port (TRP1)
	
	Value of LSB
	DMRS port (TRP2)

	0
	1st scheduled DMRS port  
	
	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port
	
	1
	2nd scheduled DMRS port




	ZTE
	For proposal 3.2-1, we do NOT support it. We have discussed the pros and cons of option 1 to 3 in the recent four meetings, it is very intuitive and reasonable that either option 2 or option 3 is better than option 1. Although option 1 is a straightforward way to support this feature, it will double the DCI overhead with 2 additional bits, which is indeed the most sensitive issue in single DCI based MTRP PUSCH repetition scheme. Considering the tough situation in previous meetings, even though we are not the big fan of option 3, we can live with it for progress. Hence we suggest to down-select between option 1 and option 3 in this meeting, instead of rush into option 1 in the first round.
Proposal 3.2-1: For the indication of PTRS-DMRS association for maxRank > 2 in mTRP PUSCH repetition type B, down-select between option 1 and option 3 in RAN1#106b-e:support Option 4.
· Option 1 (4 bits): with a second PTRS-DMRS association field (similar to the existing field), and each field separately indicating the association between PTRS port and DMRS port for two TRPs. 
· Option 3 (2 bits): 1 bit MSB is used to indicate PTRS-DMRS association for the first TRP, and 1 bit LSB is used to indicate PTRS-DMRS association for the second TRP.

	Xiaomi
	Support the proposal

	LG
	Support the proposal even though this is not our preference.

	Huawei, HiSilicon
	We are fine with proposal 3.2-1 with the correction from Vivo.

	NEC
	Support the proposal.

	CMCC
	Support the proposal 3.2-1 with the correction from vivo.

	Fujitsu
	Support the proposal.

	CATT
	We prefer Option 3 for less DCI overhead. We prefer not to increase DCI overhead for PT-RS indication. If the majority oppose to option 3, no change to legacy(i.e., the same PTRS-DMRS association field is applied to both TRPs) is acceptable for us.

	Samsung
	For Proposal 3.2-1, we prefer Option 3 than Option 1, but if we can make agreement with Option 3, we can live with Option 1. 
For Proposed conclusion 3.2-2, we support this proposed conclusion. As vivo’s detailed explanation, whether the association described in legacy procedure is needed or not can be determined according to the number of actual PTRS ports in maxRank=2. So, proposed conclusion 3.2-2 is needed. For the clarification, we suggest following modification:
Proposed conclusion 3.2-2: For the indication of  PTRS-DMRS association for maxRank = 2 in mTRP PUSCH repetition type B, when the number of actual PTRS ports for a certain TRP is 1, the Table used to indicate the association between PTRS port(s) and DMRS port(s) for the TRP (i.e., Table 7.3.1.1.2-25 or 7.3.1.1.2-26 in 38.212) shall be determined based on legacy procedure (i.e., Tables are associated with the maxNrofPorts in PTRS-UplinkConfig).

	Nokia
	We are fine with the proposal and conclusion. 

	Sharp
	Support the proposal

	Futurewei
	Support the proposal

	Intel
	we are not supportive of having 4 bits DCI for this purpose, same view as ZTE

	FL Update #1
	Proposal 3.2-1: Looks ok to majority. Intel, ZTE seems to have concerns. SS, LG, CATT seems ok to accept it.
 
Conclusion 3.2-2: few companies think it is not needed. However, having this conclusion may make things clearer at least for some companies and there will not be any spec impact. FL views that conclusion is clear even without SS update. 

Proposal 3.2-1: For the indication of PTRS-DMRS association for maxRank > 2 in mTRP PUSCH repetition type B, support Option 1.
· Option 1 (4 bits): with a second PTRS-DMRS association field (similar to the existing field), and each field separately indicating the association between PTRS port and DMRS port for two TRPs.

[bookmark: _Hlk84936057]Proposed conclusion 3.2-2: For the indication of  PTRS-DMRS association for maxRank = 2 in mTRP PUSCH repetition type B, the Table used to indicate the association between PTRS port(s) and DMRS port(s) (i.e., Table 7.3.1.1.2-25 or 7.3.1.1.2-26 in 38.212) shall be determined based on legacy procedure (i.e., Tables are associated with the maxNrofPorts in PTRS-UplinkConfig). 

	FL Update #2
	Discussion can be focused on the following proposal. Proposed conclusion is for email discussion. 

Proposal 3.2-1: For the indication of PTRS-DMRS association for maxRank > 2 in mTRP PUSCH repetition type B, support Option 1.
· Option 1 (4 bits): with a second PTRS-DMRS association field (similar to the existing field), and each field separately indicating the association between PTRS port and DMRS port for two TRPs.

	ZTE
	We still have strong concern of option 1. On the one hand, it will cause DCI overhead increasing. On the other hand, it is NOT in line with the approach when maxRank ≤ 2, where 2 bits are used for the indication of PTRS-DMRS association. Based on the above, we can live with no enhancement for maxRank > 2.

	Ericsson
	We think some technical discussion is needed before we pick an option.  It seems Apple presented some simulation results (copied below):

[image: ]

According to Apple’s evaluation results, there is no performance difference between Option 1 and Option 3 for SNR <= 34 dB.  It is our understanding that typically UE’s Tx SNR is below 34 dB.  So, the above evaluation confirms that under typical SNRs (i.e., below 34 dB), there is no performance difference between Option 1 and Option 3, yet Option 3 provides lower DCI overhead.  If we are basing the choice of option based on this result, shouldn’t see choose Option 3 over Option 1?  Option 3 seems to be the technically motivated solution here.


	Samsung
	We share the same view as Ericsson. As Apple’s evaluation, we can’t see the strong motivation to select Option1 because there is no performance gain by Option1 within typical SNR region. 

	NTT Docomo
	Support 

	Apple
	We agree with Ericsson and Samsung that rank4 with 64QAM in mTRP should not be the typical case. But this is the case we are discussing. If we consider typical SINR in the field, maybe the whole discussion would not be needed, and we can preclude rank>2 transmission for mTRP PUSCH as we did for mTRP PDSCH.

	CATT
	We don’t prefer option 1 since it increases the overhead of DCI. Option 3 is preferred. No change to legacy(i.e., the same PTRS-DMRS association field is applied to both TRPs) is also acceptable.

	FL Update #3
	We may need to try this in GTW as offline discussions are not converging. 

	FL Update #4
	Alternatives to consider in GTW session. 

Proposal 3.2-1: For the indication of PTRS-DMRS association for maxRank > 2 in mTRP PUSCH repetition type B, select one from the below. 
· Option 1 (4 bits): with a second PTRS-DMRS association field (similar to the existing field), and each field separately indicating the association between PTRS port and DMRS port for two TRPs. 
· Option 2 (2 bits): using the existing PTRS-DMRS association field in DCI for the first TRP, and using reserved entries/bits in DM-RS port indication field for the second TRP.
· Option 3 (2 bits): 1 bit MSB is used to indicate PTRS-DMRS association for the first TRP, and 1 bit LSB is used to indicate PTRS-DMRS association for the second TRP
· if maxNrofPorts = 1, the 1 bit indicates one of the first two DMRS ports. 
· if maxNrofPorts = 2, the 1 bit indicates one of two DMRS ports sharing the same PTRS port.
· Option 4 : no additional enhancement (use Rel-15/16).  

	FL update #5
	The following was concluded over email, 
Conclusion 3.2-2: 
For the indication of  PTRS-DMRS association for maxRank = 2 in mTRP PUSCH repetition type B, the Table used to indicate the association between PTRS port(s) and DMRS port(s) (i.e., Table 7.3.1.1.2-25 or 7.3.1.1.2-26 in 38.212) shall be determined based on legacy procedure (i.e., Tables are associated with the maxNrofPorts in PTRS-UplinkConfig).


On the P 3.2-1, based on the email discussion, the supporting companies are as below. 
· Option 1: 15 companies: QC, IDC, Apple, DCM, vivo, Xiaomi, LG(2nd), HW/HiSi, NEC, CMCC, Fujitsu, SS (2nd), Nokia/NSB, E/// (2nd), MediaTek
· Option 2: 2 companies: ZTE (2nd), QC (3rd)
· Option 3: 7 companies: CATT(1st), E///(1st), SS (1st), vivo, ZTE (3rd), LG(1st), MediaTek
· Option 4: 5 companies: CATT(2nd), Lenovo/MotM, Apple(2nd), ZTE (1st), QC (2nd)

The concerning companies are as below. 
· Option 1: 
· Option 2: LG, MTek
· Option 3: Apple, QC
· Option 4: 

FL suggestion over email is the following, 

Proposal 3.2-1: For the indication of PTRS-DMRS association for maxRank > 2 in mTRP PUSCH repetition type B, select Option 1
· Option 1 (4 bits): with a second PTRS-DMRS association field (similar to the existing field), and each field separately indicating the association between PTRS port and DMRS port for two TRPs.





Issue #3.5: CG PUSCH

Proposal 3.5: For a CC configured with two SRS resource sets for CB or NCB based mTRP PUSCH repetition, for Type 1 CG configuration, an additional field is added in 'rrc-ConfiguredUplinkGrant' that indicates one of the two possibilities based on: 
· If the CG is configured with only one field for each of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator', 'precodingAndNumberOfLayers', 'p0-PUSCH-Alpha' and 'powerControlLoopToUse'
· The additional field indicates whether PUSCH is associated with the first SRS resource set or the second SRS resource set
· If the CG is configured with first and second fields for each of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator', 'precodingAndNumberOfLayers', 'p0-PUSCH-Alpha' and 'powerControlLoopToUse', where the first fields are associated with the first SRS resource set and the second fields are associated with the second SRS resource set
· The additional field indicates whether the first repetition in time is associated with the first SRS resource set or the second SRS resource set.

Please comment on preferred changes to the proposal. 
	Company
	Comments

	QC
	Support

	InterDigital
	Support FL’s proposal. 

	Apple
	Support

	NTT Docomo
	Support 

	Lenovo/MotM
	Support

	vivo
	We don’t support the proposal.
We think the additional RRC field is not needed and it can associate with the first SRS resource set by default if only one field for each of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator', 'precodingAndNumberOfLayers', 'p0-PUSCH-Alpha' and 'powerControlLoopToUse' is configured for Type 1 CG, since we have following agreement in RAN1#106-e,

Agreement
When a DCI that includes the new 2-bits DCI field for dynamic switching activates a type 2 CG or schedules a retransmission of a type 1 or type 2 CG, and the CG configuration is RRC-configured with only one set of power control parameters (one ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’):
· The UE expects the new DCI field for dynamic switching is set to “00”, and all PUSCH repetitions are associated with the first SRS resource set.
 

	OPPO
	Both FL Proposal and vivo’s proposal can work. We are open to down-select one of them. 

	ZTE
	We agree with vivo’s assessment that this proposal is not needed.

	Xiaomi
	We share the same view with vivo and ZTE, a default association can be applied.

	LG
	We share the same view with vivo, Xiaomi and ZTE.

	Huawei, HiSilicon
	Support. 

	CMCC
	Share similar view with vivo that the default behavior is enough.

	Fujitsu
	Share similar view with vivo.

	Samsung
	We share the same view with vivo. 

	Nokia
	We share similar view as vivo..

	Sharp
	We agree with Vivo

	Ericsson
	We shared the same view with Vivo and others
On the 1st bullet, prior to RRC configuration gNB doesn’t know which TRP is better to a UE, so adding a RRC parameter to indicate which SRS resource set doesn’t help in practice.  With RRC reconfiguration, gNB could configure a preferred TRP by using the new RRC parameter, but the gNB could also reconfigure the 1st and 2nd SRS resource set ID instead. Therefore, we think a new RRC parameter is not needed. The same comment applies to the 2nd bullet. Therefore, we don’t think these RRC parameters are needed.

	Futurewei
	Seems not absolutely necessary 

	Intel
	We agree with vivo

	FL Update #1
	Majority seems aligned with vivo’s comment. Therefore, the proposal is updated as below. 
Proposal 3.5: For a CC configured with two SRS resource sets for CB or NCB based mTRP PUSCH repetition, for with Type 1 CG configuration, an additional field is added in 'rrc-ConfiguredUplinkGrant' that indicates one of the two possibilities based on: 
· If the CG is configured with only one field for each of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator', 'precodingAndNumberOfLayers', 'p0-PUSCH-Alpha' and 'powerControlLoopToUse', The additional field indicates whether PUSCH repetitions are is associated with the first SRS resource set or the second SRS resource set
· If the CG is configured with first and second fields for each of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator', 'precodingAndNumberOfLayers', 'p0-PUSCH-Alpha' and 'powerControlLoopToUse', where the first fields are associated with the first SRS resource set and the second fields are associated with the second SRS resource set
The additional field indicates whether the first repetition in time is associated with the first SRS resource set or the second SRS resource set.

[bookmark: _Hlk84936969](Clean version) Proposal 3.5: For a CC configured with two SRS resource sets for CB or NCB based mTRP PUSCH repetition with Type 1 CG configuration, 
· If the CG is configured with only one field for each of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator', 'precodingAndNumberOfLayers', 'p0-PUSCH-Alpha' and 'powerControlLoopToUse', PUSCH repetitions are associated with the first SRS resource set 

	FL Update #2
	Proposal 3.5 is moved to email discussion

	FL Update #5
	Email discussion agreed to the following, 
Agreement: 
For a BWP configured with two SRS resource sets for CB or NCB based mTRP PUSCH repetition with Type 1 CG configuration,
· If the CG is configured with only one field for each of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator', 'precodingAndNumberOfLayers', 'p0-PUSCH-Alpha' and 'powerControlLoopToUse', PUSCH repetitions are associated with the first SRS resource set.




Issue #3.6: SP-CSI multiplexing

Proposal 3.6: Support a second p0alpha RRC parameter in “semiPersistentOnPUSCH” which is used for a CSI report Config when a DCI activates it on mTRP PUSCH repetitions
Please comment on preferred changes to the proposal. 
	Company
	Comments

	QC
	Support

	InterDigital
	Support FL’s proposal. 

	Apple
	Support

	NTT Docomo
	Support 

	Lenovo/MotM
	Support.

	vivo
	Support

	OPPO
	Support

	ZTE
	Before we reach an agreement of this proposal, a general question may need to be answered at first.
In Rel-15/16, p0alpha in semiPersistentOnPUSCH is used for a CSI report Config when a DCI activates it on PUSCH. However, according to the current TS38.213, this RRC parameter p0alpha in semiPersistentOnPUSCH is not actually used for PUSCH transmission power anywhere. If this legacy issue is true, why should this unused RRC parameter still be introduced in Rel-17?

	Xiaomi
	support

	Huawei, HiSilicon
	Support. 

	CMCC
	Support

	Fujitsu
	Support

	CATT
	Support

	Samsung
	As ZTE’s assessment, we need to check the usage of p0alpha before agreement. If p0alpha is not used as ZTE’s mention, we think this proposal is not required.

	Nokia
	Similar view as ZTE. 

	Sharp
	Support

	Ericsson
	We share ZTE’s concern.

	Futurewei
	Seems needed only if p0alpha is actually used in PUSCH UL PC

	Intel
	Similar view as ZTE, Samsung, and Nokia.

	
FL Update #1
	Based on ZTE comment and as few others agree, a further check on actual use of p0alpha RRC parameter in “semiPersistentOnPUSCH” is needed without adding unnecessary RRC parameters. From FL’s review on TS 38.213, it seems this parameter is not used. However, proponents can further explain the details. 

	
FL Update #2
	
This proposal needs further justification from proponents. Please address ZTE comments. 

	QC
	Thanks ZTE for the comments. After checking, we also did not find usage of p0alpha in 38.213 (seems this param is only defined in RRC spec). This may be maintenance issue and the mTRP extension can be clarified after sTRP behavior is clear. 

	Apple
	It is true such RRC parameter is not actually used. Agree with ZTE that this is not needed.

	CATT
	Support to delay the discussion until S-TRP behavior is clear.

	vivo
	We are fine with ZTE and QC’s assessment.

	FL Update #3
	Proposal is dropped. 



Issue #3.7: A-SRS triggering 

Proposal 3.7: For NCB based mTRP PUSCH repetition, on the minimal gap between associated CSI-RS and aperiodic SRS, select one the following, 
· Alt. 1: If both SRS resource sets are triggered in an overlapped manner in time domain, the UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 + d OFDM symbols, where d indicates the number of overlapped symbols for the two pairs of associated NZP-CSI-RS and aperiodic SRS for NCB.
· Alt. 2: Both SRS resource sets are not expected to be triggered in an overlapped manner in time domain. 

Please comment on preferred changes to the proposal. 
	Company
	Comments

	QC
	The issue is already addressed by Rel. 15. Even though we only have one SRS resource set in Rel-15, back-to-back DCIs may trigger same SRS resource set.
Please see FG 2-15b (Component 4): “UE can process Y SRS resources associated with CSI-RS resources simultaneously in a CC.”
Below is an illustration that can happen even in Rel-15:
[image: ]
Some change/modification for this FG may be needed (e.g., to increase the candidate value range), but that should be discussed as part of UE capability. 

	InterDigital
	Support Alt. 1. 

	Apple
	Support Alt 1. 

In our view, R15 UE FG 2-15b cannot handle the issue, since it only defines the number of SRS resources, but the key problem is the number of CSI-RS resources instead of SRS resources, since UE only calculates precoder based on CSI-RS resources. Without any relaxation, UE can only support one CSI-RS resource. Even if a new UE capability is introduced, the outcome would be the same as Alt2.

	Vivo
	Share similar views as QC.

	OPPO
	We are open to discuss it. The motivation of Apple’s tdoc is clear. However, the wording of the proposal is quite confusing. For example, regarding “SRS resource sets are triggered in an overlapped manner in time domain”, there may be different understanding, e.g.,
* Alt.1: the transmission of two SRS resources are overlapped
* Alt.2: The timing of triggering and transmission are shown in Fig.4 of Apple’s tdoc.
Similar confusion also exists on the value of “d”.
Based on the above discussion, we prefer to discuss firstly whether any relaxation is needed for the case raised by Apple or not. If the group agree to support some relaxation, then we can further discuss how to formulate the proposal/agreement. 


	ZTE
	Support Alt. 1.

	LG
	We are open to discuss this issue with potential modification on FG 2-15b

	Huawei, HiSilicon
	We are fine to discuss it. But the issues raised by QC and OPPO should be clarified, on i) whether the FG 2-15b in Rel-15 can cover this case already (thus the d symbols postpone is not needed), ii) the wording needs to be improved to remove any confusion.

	CATT
	We are open to discuss this issue with potential improvement in the proposal.

	Samsung
	We are open to discuss this issue.

	Nokia
	Support Alt.2

	Sharp
	We are open to discuss this issue.

	Ericsson
	Prefer Alt 1

	Futurewei
	Open for further discussion

	Intel
	We are open for further discussion

	FL Update #1
	Majority of companies are ok with Alt.1. 
However, there are few companies commenting that FG 2-15b already handle this issue. Some further clarification on that was provided by Apple. From FL reading, relevant text in 38.214 is “A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols.” And it is related to the reception of the CSI-RS associated that is triggered with SRS, and for different SRS resource sets can have different CSI-RS association. In that sense, the issue highlighted by Apple seems not addressed by the FG 2-15b. QC and others can provide further clarification if that is not the case. 
Oppo’s comment is about use of wording in the proposal and possible other ways of interpreting it. The proposal is coming from Apple and understanding should be overlapping on precoder calculation timelines. FL will clarify that if the group converge that there is real issue that needing some discussion. 
Proposal 3.7: For NCB based mTRP PUSCH repetition, on the minimal gap between associated NZP-CSI-RS and aperiodic SRS, select,
· Alt. 1: If both SRS resource sets are triggered in an overlapped manner in time domain (overlapping refer to overlapping of minimal gaps between two pairs of associated NZP-CSI-RS and aperiodic SRS corresponding to two SRS resource sets), the UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 + d OFDM symbols, where d indicates the number of overlapped symbols for the two pairs of associated NZP-CSI-RS and aperiodic SRS for NCB.
· FFS: value of d

	FL Update #2
	Please provide your further comments on Proposal 3.7 and provide candidate values for d. 

	QC
	@ Apple: Regarding “key problem is the number of CSI-RS resources instead of SRS resources”, please see FG 2-15a, which defines the following (in addition to FG2-15b):
	- maxNumberResourcesPerBand indicates the maximum number of resources across all CCs within a band simultaneously; 
- totalNumberTxPortsPerBand indicates the total number of Tx ports across all CCs within a band simultaneously. 


The point is that Rel-15 already allows for simultaneous or overlapping precoding calculation. The complexity is not just within one CC but across multiple CC’s (where we can have multiple associated CSI-RS). Even within one CC, as illustrated above, overlapping precoding calculation can happen by back-to-back DCIs triggering different instances of the associated CSI-RS. 
We think the added complexity here for Rel-17 mTRP PUSCH should be addressed by proper UE capability signaling design that is consistent with Rel-15 while addresses the fact that two different associated CSI-RS can be configured per CC. 
Alt1 above is one way, which means: 
· For different CSI-RS resources in one CC, add d to the timeline, 
· For the different instances of triggering same CSI-RS in a CC, or for triggering CSI-RS in different CCs, follow Rel-15.
However, there can be other ways to address the issue by a unified design. Overall, more study is needed for this issue. Hence, we suggest to formulate the proposal in a more general way for further study.

	LG
	We also see the need of further discussion based on legacy FG.

	Apple
	@QC, 2-15a is not for overlapping case. The word “simultaneously” may be tricky, but for many other FGs, if we do not say “within a slot across CCs”, such “simultaneously” only means simultanrous configuration.


	CATT
	Is the motivation of the proposal to ensure the precoders of SRS resource sets for the two TRPs are determined together ( i.e. the precoders of SRS resource set for each TRP are not calculated independently)?

	Vivo
	We share similar view with QC, and processing Y SRS resources covers the overlapping cases.

	FL Update #3 
	Please continue the further discussion. 

	Apple
	@CATT, the motivation is to ensure UE has enough time to process the precoder alculation for two TRPs if the overlapped case happens.

@vivo, as we commented before, the key problem is not how many SRS resources we proceed, the problem is how many CSI-RS resources to process. The complexity is mainly in precoder calculation instead of SRS transmission. So R15 FG cannot help.

	Intel
	whether a new FG is needed or not can be discussed in UE feature discussions but we don’t see RAN1 specifications impact here.  

	FL Update #4
	There are concerns to take this proposal without further study. QC seems to be resolving this by following a unified framework similar to Rel-15 srs-AssocCSI-RS UE FG.
	Srs-AssocCSI-RS
Parameters for the calculation of the precoder for SRS transmission based on channel measurements using associated NZP CSI-RS resource (srs-AssocCSI-RS) as described in clause 6.1.1.2 of TS 38.214 [12]. UE supporting this feature shall also indicate support of non-codebook based PUSCH transmission.
This capability signalling includes list of the following parameters:
-	maxNumberTxPortsPerResource indicates the maximum number of Tx ports in a resource;
-	maxNumberResourcesPerBand indicates the maximum number of resources across all CCs within a band simultaneously;
-	totalNumberTxPortsPerBand indicates the total number of Tx ports across all CCs within a band simultaneously.



For now, lets try to capture different company proposals as possible alternatives. 
Proposal 3.7: For NCB based mTRP PUSCH repetition, on the minimal gap between associated NZP-CSI-RS and aperiodic SRS, select one from, 
· Alt. 1: If both SRS resource sets are triggered in an overlapped manner in time domain (overlapping refer to overlapping of minimal gaps between two pairs of associated NZP-CSI-RS and aperiodic SRS corresponding to two SRS resource sets), the UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 + d OFDM symbols, where d indicates the number of overlapped symbols for the two pairs of associated NZP-CSI-RS and aperiodic SRS for NCB.
· FFS: value of d
· Alt. 2: UE is not expected to support overlapping precoding calculation for different associated NZP-CSI-RS within a CC, i.e., the UE is not expected to get triggering for two SRS resource sets in an overlapped manner in time domain (overlapping refer to overlapping of minimal gaps between two pairs of associated NZP-CSI-RS and aperiodic SRS corresponding to two SRS resource sets). 
· The minimal gap between associated NZP-CSI-RS and aperiodic SRS is same as Rel-15/16. 
· Alt.3: Introduce a UE capability on UE support overlapping precoding calculation for different associated NZP-CSI-RS within a CC. 
· The minimal gap between associated NZP-CSI-RS and aperiodic SRS is same as Rel-15/16. 

	Lenovo/MotM
	Support Alt. 2.

	FL Update #5
	Based on email discussion, the company support for each alternative is follows, 
· Alt. 1: 4 companies:  Apple, IDC, ZTE (2nd), DCM
· Alt. 2: 4 companies: Nokia/NSB, Lenovo/MotM, ZTE (1st), LG (also OK with further study)
· Alt. 3: 5 companies: CATT, SS, Lenovo/MotM, vivo, MediaTek

As there is no majority, and the issue can be further studied till next meeting, latest FL proposal over email is the following, 

Proposal 3.7: For NCB based mTRP PUSCH repetition, on the minimal gap between associated NZP-CSI-RS and aperiodic SRS, select one from the below in RAN1 #107-e meeting, 
· Alt. 1: If both SRS resource sets are triggered in an overlapped manner in time domain (overlapping refer to overlapping of minimal gaps between two pairs of associated NZP-CSI-RS and aperiodic SRS corresponding to two SRS resource sets), the UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 + d OFDM symbols, where d indicates the number of overlapped symbols for the two pairs of associated NZP-CSI-RS and aperiodic SRS for NCB.
· FFS: value of d
· Alt. 2: UE is not expected to support overlapping precoding calculation for different associated NZP-CSI-RS within a CC, i.e., the UE is not expected to get triggering for two SRS resource sets in an overlapped manner in time domain (overlapping refer to overlapping of minimal gaps between two pairs of associated NZP-CSI-RS and aperiodic SRS corresponding to two SRS resource sets). 
· The minimal gap between associated NZP-CSI-RS and aperiodic SRS is same as Rel-15/16. 
· Alt.3: Introduce a UE capability on UE support overlapping precoding calculation for different associated NZP-CSI-RS within a CC. 
· The minimal gap between associated NZP-CSI-RS and aperiodic SRS is same as Rel-15/16. 




Issue #3.8: Collision handling for the SRS + SRS

Apple has a proposal on SRS overlapping, and FL seeks for more inputs from other companies. Please provide your views on the following, 

Question 1: For Rel-17 mTRP PUSCH repetition, is it reasonable to assume a scenario that one SRS resource for CB/NCS ( or NCB) collides with another SRS resource for CB/NCB (for NCB, another SRS resource is in another resource set) ?

Question 2: If answer for question is yes, do you agree with the following principal for SRS transmission. 
· When SRS resource for CB collides with another SRS resource for CB, UE only transmits the SRS with lowest resource ID.
· When SRS resource for NCB collides with SRS resource in another resource set for NCB, UE only transmits the SRS with lowest resource set ID.
	Company
	Comments

	ZTE
	Question 1: No.
The use case of issue#3.8 is nonexistent in Rel-17 MTRP PUSCH repetition because of the TDM scheme. If not, it means UE can simultaneously transmit multiple UL channels/signals, which is actually included in Rel-18 UL MIMO rather than in Rel-17.

	QC
	Question 1: No.

	LG
	Question 1: No. same view with ZTE and that is error case.

	Samsung
	Question 1: No. gNB will avoid scheduling like issue #3.8. 

	Lenovo/MotM
	Question 1: No. Same view with ZTE and LG.

	OPPO
	Question 1: No. Same view as ZTE

	Apple
	Question 1: We are open. If gNB’s scheduling can always avoid such case, that would be better. If this is considered as an error case, we can use similar wording asu current spec by changing beam management into codebook/non-codebook.
“When the higher layer parameter usage is set to ‘beamManagement’, only one SRS resource in each of multiple SRS resource sets may be transmitted at a given time instant”


	MediaTek
	Question 1: No. Same view as ZTE.

	CATT
	Question 1: No. Same view as the majority.

	Vivo
	Question 1: No.
Collision handling between P-SRS and AP-SRS has been define in existing spec. Collision rule between two AP-SRS sets is under discussion in SRS session. Anyway, one of the SRS should be dropped.

	Fl Update #3
	Not enough support to continue further discussion on this. 

	Apple
	@FL, it seems the situation is clear this collision should be precluded, since all companies above think it is not iscussion to consider the collision. But vivo mentioned some some legacy collision rule for different time domain behavior is defined. So we think there should be two cases:

· Case 1: Collision between SRS for CB/NCB + SRS for CB/NCB with different time domain behavior
· Case 2: Collision between SRS for CB/NCB + SRS for CB/NCB with the same time domain behavior

We would like to understand whether both cases are not allowed. If both are not allowed, we think we need to agree something, since there was an old iscussion in R15 CR for SRS+SRS in CA, where companies assume simultaneous transmission should be supported since nothing is defined.


	Fl Update #4
	@Apple >> Situation is clear to my reading that all other companies’ response is ‘No’ for the first question. It seems almost all think that there may not be a scenario in mTRP that one SRS resource for CB/NCS ( or NCB) collides with another SRS resource for CB/NCB (for NCB, another SRS resource is in another resource set). If there is such scenario occur, companies consider this as error case.  

	Apple
	@FL, if all companies think this is an error case, we think it should be concluded as an error case with either an agreement or conclusion.

Similar things happened in R15 CR for SRS+SRS in CA. Due to no explicit conclusion/agreement, later it is assumed that simultaneous SRS transmission is supported. 

	FL Update #5
	@Apple >> Let’s see if others are ok with a conclusion. 

Proposed conclusion 3.8: For Rel-17 mTRP PUSCH repetition, the UE may not need to consider following overlapping scenarios, 
· One SRS resource for CB collides with another SRS resource for CB.
· One SRS resource for non-CB collides with another SRS resource for non-CB in another resource set. 
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5. Agreements in RAN1 #106bis-e
[bookmark: _Hlk84592549]
Conclusion 3.2-2: 
For the indication of  PTRS-DMRS association for maxRank = 2 in mTRP PUSCH repetition type B, the Table used to indicate the association between PTRS port(s) and DMRS port(s) (i.e., Table 7.3.1.1.2-25 or 7.3.1.1.2-26 in 38.212) shall be determined based on legacy procedure (i.e., Tables are associated with the maxNrofPorts in PTRS-UplinkConfig).

Agreement: 
For a BWP configured with two SRS resource sets for CB or NCB based mTRP PUSCH repetition with Type 1 CG configuration,
If the CG is configured with only one field for each of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator', 'precodingAndNumberOfLayers', 'p0-PUSCH-Alpha' and 'powerControlLoopToUse', PUSCH repetitions are associated with the first SRS resource set.

Agreement
For both CB and NCB based mTRP PUSCH repetition schemes,  
· The SRS-ResourceSets (the first and second SRS resource sets) applicable for multi-TRP PUSCH scheduled by DCI format 0_1 and DCI format 0_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 in SRS-config, respectively. 
· The first/second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 is composed of the first  SRS resources in the first/second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList. 
· FFS: Whether the value of the  can be different
· The presence of the new field in the DCI for dynamic switching (2bits) is separately determined for DCI format 0_1 and DCI format 0_2 (based on whether two SRS resource sets are configured for that DCI format).


Agreement
For CB based mTRP PUSCH repetition, the number of SRS ports indicated by the two SRIs should be the same. 
· Note: This is to clarify an older agreement on the indication of two SRIs/TPMIs, where it mentioned that “The number of SRS ports between two TRPs should be same”.  
· FFS: Whether or not this has specification impact

Agreement
Confirm the following working assumption (with additional note in RED)
For non-codebook based multi-TRP PUSCH repetition, select Alt.2. 
· Alt. 2: the actual number of PT-RS ports corresponding to the 1st SRS resource set can be different from the actual number of PT-RS ports corresponding to the 2nd SRS resource set.
Note: Capturing any spec impact related to this is up to the Editor.

Agreement
On the number of SRS resources configured in the two SRS resource sets, select Alt.1, 
· Alt.1: Support the same number of SRS resources for both CB and NCB based m-TRP PUSCH repetition. 
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