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1. [bookmark: _Hlk492027000][bookmark: _Hlk68892346]  Introduction
This is the phase 2 discussion of M-TRP PUSCH and PUCCH enhancement for Rel-17. Previous FL summary versions are, 

R1-2106073	Summary#1 of Multi-TRP for PUCCH and PUSCH	Moderator (Nokia)
R1-2106074	Summary#2 of Multi-TRP for PUCCH and PUSCH	Moderator (Nokia)


Latest proposals are in yellow.
FL update is in blue.
Offline agreement red.
2. [bookmark: _Hlk68892394][bookmark: _Hlk528168953] 	Open proposal on PUCCH/PUSCH
Proposal 2.1: Power control TPC
Proposal 2.1: 
· To support per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2, a second TPC field can be configured via RRC.  
· When the second field is configured by RRC, a second TPC field (similar to the existing TPC field) is added in DCI formats 1_1 / 1_2 (option 3).
· The first TPC field corresponds to the first spatial relation associated with the PUCCH resource, and the second TPC field corresponds to the second spatial relation associated with the PUCCH resource (if the second spatial relation is configured).
· When the second field is not configured by RRC, a single TPC field (the existing TPC field) is used in DCI formats 1_1 / 1_2, and the TPC value applied for both PUCCH beams.
· To support per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2, adopt the same solution as with M-TRP PUCCH schemes.
· Support UE to report the capability on whether it supports the second TPC field 
· Note1: Per TRP closed-loop power control is only applicable when the “closedLoopIndex” values are not the same for TRPs.

	Company
	Accept/Object
	Comments 

	Samsung
	Accept
	We discussed this issue during long periods. We need to make agreement for TPC enhancement.

	NTT Docomo
	Accept with minor comment
	A FFS is needed for PUSCH regarding how to apply two TCI fields need be further studied. For PUCCH we have a sub-sub-bullet discussing how to apply two TPC fields, it cannot be directly reused for PUSCH.

	CATT
	Accept with minor comment
	Regarding the association of TPC filed and TRP, the proposal should cover the case that there is no spatial relation associated with PUCCH resource.

	Lenovo&MotM
	Accept
	When only one “closedLoopIndex”value is configured for a PUCCH resource and two TPC command fields are configured, it’s needed to clarify how to interpret the two TPC commands. 

	Fraunhofer IIS/HHI
	Accept
	

	OPPO
	Accept
	We should clarify in the proposal which are the first and second spatial relation respectively. 

	vivo
	Accept with sub-bullet added
	•	The first TPC field corresponds to the first spatial relation associated with the PUCCH resource, and the second TPC field corresponds to the second spatial relation associated with the PUCCH resource (if the second spatial relation is configured absent)

· To support per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2, adopt the same solution as with M-TRP PUCCH schemes.
· The first TPC field corresponds to the first SRS resource set, and the second TPC field corresponds to the second spatial relation associated with the PUCCH resource (if the second spatial relation is configured absent)
· The first TPC field corresponds to the first SRI field (if the first SRI field is present), and the second TPC field corresponds to the second SRI field (if the second SRI field is present)

	FL update #1
	This discussion in the email

	ZTE
	[changed the format of this row to be able to comment easily] 
We have strong concern of this proposal and cannot support it.
Regarding the condition of the existence of the second TPC field for MTRP PUCCH, note that it is indeed NOT related to the number of spatial relations per PUCCH resource and the number of closed loop indices of a dedicate PUCCH resource. Actually, it should depend on RRC configuration of the PUCCH resource set for MTRP PUCCH repetition. More specifically, once a PUCCH resource in the set is configured with two closed loop indices, the second TPC field should be present. That is because PRI field can indicate STRP/MTRP dynamic switching by selecting a PUCCH resource from PUCCH resource set with one or two beam and with one or two closed loop indices. If according to this proposal, that means whether the second TPC field is present depends on the PUCCH resource with one or two beams/ closed loop indices which indicated by PRI field, then DCI size will be changed by PRI field, it is unreasonable. Therefore, the existence of the second fields can be derived from RRC configuration of PUCCH resource set for MTRP PUCCH repetition.
Based on the understanding above, we share similar view with companies that one issues should be noticed and further study, that is, how to indicate one same TPC value (because of a single closed loop index for PUCCH repetitions, no matter STRP or MTRP operation) by two TPC field.
Regarding UE capability, it should depend on whether UE supports two closed loop indices for TRPs, rather than the second TPC field.
In the light of detailed explanation above, we suggest to update this proposal as below:
Proposal 2.1: 
· To support per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2, a second TPC field can be configured via derived from RRC.  
· When the second field is configured by derived from RRC, a second TPC field (similar to the existing TPC field) is added in DCI formats 1_1 / 1_2 (option 3).
· The first TPC field corresponds to the first spatial relation associated with the PUCCH resource, and the second TPC field corresponds to the second spatial relation associated with the PUCCH resource (if the second spatial relation is configured).
· When the second field is not configured by derived from RRC, a single TPC field (the existing TPC field) is used in DCI formats 1_1 / 1_2, and the TPC value applied for both PUCCH beams.
· To support per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2, adopt the same solution as with M-TRP PUCCH schemes.
· Support UE to report the capability on whether it supports the second TPC fieldtwo closed loop indices for TRPs. 
· Note1: Per TRP closed-loop power control is only applicable when the “closedLoopIndex” values are not the same for TRPs.
FFS: whether/how to use two TPC fields to indicate one shared TPC value of TRPs when the “closedLoopIndex” values are the same for TRPs.

	CATT
	ZTE’s revision is acceptable to us.

	FL update #3
	Latest version in the email discussion, 

% Removed corrections
[bookmark: _Hlk73004543]Updated Proposal 2.1: 
· To support per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2, a second TPC field can be configured via RRC.  
· When the second field is configured by RRC, a second TPC field (similar to the existing TPC field) is added in DCI formats 1_1 / 1_2 (option 3).
· Each TPC field is for each closed-loop index value respectively, and if a closed-loop index value is not applied for the scheduled PUCCH, UE can ignore the corresponding TPC field.
· When the second field is not configured by RRC, a single TPC field (the existing TPC field) is used in DCI formats 1_1 / 1_2, and the TPC value applied for the closed loop index(es) for the scheduled PUCCH
· To support per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2, adopt the same solution as with M-TRP PUCCH schemes.
· FFS: any additional considerations
· Support UE to report the capability on whether it supports the second TPC field 
· Note1: Per TRP closed-loop power control is only applicable when the “closedLoopIndex” values are not the same for TRPs.

Concerns: ZTE, vivo

ZTE  Proposal 2.1: 
· To support per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2, a second TPC field can be configured via RRC.  
· When the second field is configured by RRC, a second TPC field (similar to the existing TPC field) is added in DCI formats 1_1 / 1_2 (option 3).
· Each TPC field is for each closed-loop index value respectively, and if a closed-loop index value is not applied for the scheduled PUCCH, UE can ignore the corresponding TPC field.
· Each TPC field command is used for each closed-loop index value respectively.
· When the second field is not configured by RRC, a single TPC field (the existing TPC field) is used in DCI formats 1_1 / 1_2, and the TPC value applied for the closed loop index(es) for the scheduled PUCCH.
· To support per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2, adopt the same solution as with M-TRP PUCCH schemes.
· FFS: any additional considerations
· Support UE  to report the capability on whether it supports the second TPC  fieldtwo closed-loop indices towards different TRPs.
· Note1: Per TRP closed-loop power control is only applicable when the “closedLoopIndex” values are not the same for TRPs. This does not have any relation to the RRC parameter indicating the presence of the second TPC field.
· FFS : whether/how to use two TPC fields to indicate one shared TPC value of TRPs  when the "closedLoopIndex" values are the same for TRPs.

ZTE is ok with this. 

	

FL update #4
	[bookmark: _Hlk73015509]Updated Proposal 2.1: 
· To support per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2, a second TPC field can be configured via RRC.  
· When the second field is configured by RRC, a second TPC field (similar to the existing TPC field) is added in DCI formats 1_1 / 1_2 (option 3).
· Each TPC field is for each closed-loop index value respectively, and if a closed-loop index value is not applied for the scheduled PUCCH, UE can ignore the corresponding TPC field.
· When the second field is not configured by RRC, a single TPC field (the existing TPC field) is used in DCI formats 1_1 / 1_2, and the TPC value applied for the closed loop index(es) for the scheduled PUCCH
· To support per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2, adopt the same solution as with M-TRP PUCCH schemes.
· FFS: any additional considerations
· Support UE to report the capability on whether it supports the second TPC field 
· Note1: Per TRP closed-loop power control is only applicable when the “closedLoopIndex” values are not the same for TRPs.

Concerns: ZTE, vivo

Proposal 2.1 (ZTE & vivo): 
1. To support per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2, a second TPC field can be configured via RRC.  
1. When the second field is configured by RRC, a second TPC field (similar to the existing TPC field) is added in DCI formats 1_1 / 1_2 (option 3).
12. Each TPC field is for each closed-loop index value respectively, and if a closed-loop index value is not applied for the scheduled PUCCH, UE can ignore the corresponding TPC field.
12. Each TPC field command is used for each closed-loop index value respectively.
1. When the second field is not configured by RRC, a single TPC field (the existing TPC field) is used in DCI formats 1_1 / 1_2, and the TPC value applied for the closed loop index(es) for the scheduled PUCCH.
1. To support per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2, adopt the same solution as with M-TRP PUCCH schemes.
18. FFS: any additional considerations
1. Support UE to report the capability on whether it supports the second TPC field
1. Note1: Per TRP closed-loop power control is only applicable when the “closedLoopIndex” values are not the same for TRPs. This does not have any relation to the RRC parameter indicating the presence of the second TPC field.
1. FFS: how to use two TPC fields when the scheduled PUCCH resource is configured with two same closed-loop indexes or the scheduled PUCCH is configured with a single closed-loop index.





Proposal 2.2: Default beam for PUSCH 
Proposal 2.2: If the PUCCH resource with the lowest ID is activated with two spatial relation info, the spatial relation info with lower ID is used as the default beam for single TRP PUSCH scheduled by DCI format 0_0.
	Company
	Accept/Object
	Comments 

	Samsung
	Accept
	We totally agree the FL’s comments in FL phase1 update2. If there is no strong concern, this proposal can be acceptable because majority supports this option.

	NTT Docomo
	Accept
	

	CMCC
	Accept
	

	CATT
	Accept 
	

	Lenovo&MotM
	Accept.
	

	Fraunhofer IIS/HHI
	Accept
	

	LG
	Object
	There is no issue with limiting one spatial relation info for PUCCH resource with the lowest ID. Then, why this UE behavior is needed?

	OPPO
	Accept
	

	vivo
	Accept
	

	FL update #1
	After several rounds of discussion LG believes this is not needed. I suggest others who wishes to have this spec to convince them. 
@LG>> as mentioned in multiple rounds, is there any issue you see on having this spec ? 

	ZTE
	Accept.
	

	CATT
	
	Suggest to further study the default beam for multi-TRP PUSCH:
Proposal 2.2: If the PUCCH resource with the lowest ID is activated with two spatial relation info, the spatial relation info with lower ID is used as the default beam for single TRP PUSCH scheduled by DCI format 0_0.
· FFS: default beam for multi-TRP PUSCH scheduled by DCI format 0_0.

	Intel
	
	We think this proposal is not needed. gNB can simply configure the PUCCH resource with the lowest ID with one spatial relation info in current specification.

	FL update #2
	CATT>> We can discuss the FFS without combining it with this proposal. Use of DCI 0_0 for m-TRP PUSCH repetition may need more discussion outside of this. 
LG and Intel has concerns.   

	FL update #3
	Proposal 2.2: If the PUCCH resource with the lowest ID is activated with two spatial relation info, the spatial relation info with lower ID is used as the default beam for single TRP PUSCH scheduled by DCI format 0_0.
Concerns: LG, Intel



Proposal 2.4: Scheme 1 – Frequency hopping and beam mapping  
Proposal conclusion 2.4
When inter-slot frequency hopping is configured with Scheme 1, support option 3, 
· Option 3: Frequency hopping is performed on slot level as in Rel-15 (no spec impact). 

Concerns on Option 3: CATT, QC, LG, Apple, QC, SS, 
Concerns on Option 1: MediaTek, HW, IDC, vivo, Spreadtrum, OPPO, TCL, NEC, Nokia, FW, Intel
	Company
	Accept/Object
	Comments 

	Samsung
	Object
	When we consider the main purpose of mTRP transmission, we don’t need to limit the chance to increase reliability. Option1 can give us more diversity gain for both frequency and spatial domain.

	Lenovo&MotM
	Object
	Same view with Samsung, frequency diversity should be obtained per beam link.

	LG
	Object
	Option 1 provides early termination benefit, opportunistically.

	OPPO
	Accept
	

	vivo
	Accept
	

	FL update #1
	SS, Lenovo, LG >> option 3 is the legacy behaviors unless we change it. Conclusion clarifies that. I tried to support option 1, but you see the number of companies with concerns. Please let us know if you change the opinion, otherwise, this discussion will be closed with no conclusion. 

	ZTE
	Accept.
	Option 1 can further enhance robustness and reliability when PUCCH repetitions towards different TRPs. Option 3 also can work as well as with no spec impact. We can be fine with both option 1 and option 3. For the sake of progress, it can be appreciate to down-select one option in this meeting.

	CATT
	Object
	We have similar view as Samsung. Frequency hopping within a beam for cyclical mapping should be supported.

	Intel
	Accept.
	

	MediaTek
	Accept
	

	FL update #2
	SS, Lenovo, LG, CATT >> This discussion will be closed with no conclusion as you are objecting. However, without agreeing otherwise, rel-15 behavior is still applied to multi-TRP. 

	Xiaomi
	Object
	Similar views that frequency diversity can be beneficial for system performance

	FL update #3
	SS, Lenovo, LG, CATT, Xiaomi has objections




Proposal 2.5: Intra-slot repetition (scheme 3)
Proposal 2.5: Confirm the working assumption with removing brackets on [consecutive] and adding UE capability. 
Working Assumption
· For PUCCH reliability enhancement, support multi-TRP intra-slot repetition (Scheme 3) for all PUCCH formats. 
· The same PUCCH resource carrying UCI is repeated for X = 2 [consecutive] sub-slots within a slot. 
· Refer the design details related to sub-slot configurations (e.g. other values of X) to Rel-17 eIIoT
· Note1: The decision of supporting scheme 3 is only applicable for multi-TRP operation.
· This feature is optional.

	Company
	Accept/Object
	Comments 

	Samsung
	Accept
	For the sake of progress, we can accept this proposal with the last bullet. 

	NTT Docomo
	Accept 
	

	CMCC
	Accept
	

	LG
	Accept 
	

	OPPO
	Accept
	

	vivo
	Accept
	

	FL Update #1
	This is being discussed in email. Please continue there. No objections so far. 

	ZTE
	Accept.
	

	CATT
	Accept 
	

	Intel
	Accept.
	

	Xiaomi
	Accept
	

	vivo2
	Accept
	

	FL Update #2
	This is being discussed in email. Please continue there. No objections so far and no changes to the proposal. 

	FL Update #3
	Endorsed via email



Proposal 2.6: Issues with no consensus
Proposed Conclusion
There is no consensus in RAN1 to support the following enhancements in Rel-17 multi-TRP PUCCH/PUSCH,  
· Multi-TRP PUCCH intra-slot beam hopping (scheme 2). 
· Different UL TA corresponding to different TRPs (for both m-TRP PUCCH/PUSCH schemes)
· Per TRP DMRS sequence initialization for both DG-PUSCH and CG-PUSCH.

	Company
	Accept/Object
	Comments 

	Samsung
	Accept (for first and second sub-bullets)
	For first two issues (scheme 2 and UL TA), we accept that there is no consensus. For last issue, further study is needed. 

	NTT Docomo
	Accept
	

	QC
	Accept (second and third bullets)
	For the first bullet, UE complexity and flexibility should be considered as well. Scheme 2 is much simpler than Scheme 3. Furthermore, Scheme 2 can benefit from flexible UCI multiplexing rules while Scheme 3 cannot (For PUCCH repetition, UCI can never be multiplexed on PUSCH; Instead, PUSCH is dropped)

	CMCC
	Accept
	

	Lenovo&MotM
	Accept
	

	Fraunhofer IIS/HHI
	Accept
	

	LG
	Accept (third bullet)
	For first and second bullet, further study with evaluation is needed.

	OPPO
	Accept
	

	vivo
	Accept (second and third bullets)
	Same view as QC

	FL update #1
	FL understand companies have preferences on certain item, and more or less all bullets have concerns. 
This conclusion is reflecting the discussion and we do not have time in Rel-17 to open this again in August meeting. There is nothing wrong with capturing the RAN1 view to close some discussion. Anyways, let us know of you have change of views. 

	ZTE
	Accept (second bullet)
	For the first bullet, share the similar view with QC that scheme 2 can improve reliability as well as reduce latency for further enhancement.
For the third bullet, it does worth to support per TRP DMRS sequence initialization to guarantee DMRS generated from pseudo-random sequence to be orthogonal for MTRP operation.

	Xiaomi
	Accept (second and third bullets)
	Same view as QC

	vivo2
	Accept (second and third bullets)
	

	MediaTek
	Accept
	

	FL update #2
	No change in the proposal as RAN1 status is correctly captured. 



Proposal 2.7: PUCCH grouping
Proposal 2.7
Further study the enhancements needed on grouping of PUCCH resources for Rel-17 multi-TRP PUCCH repetition
	Company
	Accept/Object
	Comments 

	Samsung
	Accept
	We tend to agree with the proposal with a slight editorial change as follow:

Further study the enhancements needed on grouping of PUCCH resources for the purpose of simultaneous spatial relation info update for Rel-17 multi-TRP PUCCH repetition

	NTT Docomo
	Accept
	Also fine with Samsung’s revision 

	CMCC
	Accept
	

	LG
	Accept
	Also fine with Samsung’s revision

	OPPO
	Accept
	

	vivo
	Accept
	

	FL update #1
	This is being discussed in email. Please continue there. No objections so far.
@SS >> FR1 does not have spatial relation info and companies wish to study that as well. 

	ZTE
	Accept.
	We agree with FL’s assessment, and we cannot live with Samsung’s version which is incorrect.

	CATT
	Accept
	Support Proposal 2.7. Further restriction to this proposal as in Samsung’s comments is not preferred.

	Intel
	Accept.
	

	FL update #2
	This is being discussed in email. Please continue there. No objections so far and no change. 

	FL update #3
	Mentioned in the chair notes. 



Proposal 2.8: Power control adjustment states
[bookmark: _Hlk72886463]Offline Conclusion
For multi-TRP PUCCH schemes, only one ‘twoPUCCH-PC-AdjustmentStates’ parameter is configured for both TRPs, and the parameter is shared across both TRPs, which means there will be two closed loops in total (no RAN1 spec impact).

Proposal 3.2: PHR reporting 
Proposal 3.2: For PHR reporting related to M-TRP PUSCH repetition, focus on supporting option 4,  
· Option 4: Calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion to each TRP, and report two PHRs.
· FFS1: How the PHRs are calculated for reporting (actual PHR or virtual PHR)
· FFS2: How the PHRs are calculated for reporting for other CCs if the multi-cell PHR MAC CE is applied. 
· FFS3: Required changes to triggering conditions including the required higher layer parameters (e.g.,’phr-PeriodicTimer’, ‘phr-ProhibitTimer’, ‘phr-Tx-PowerFactorChange’ as TRP specific). 
· FFS4: Report P-MPR and MPE per TRP within the same MAC-CE extension. 

	Company
	Accept/Object
	Comments 

	Samsung
	Accept
	For the previous comments from QC, we have same understanding with Docomo for Case 3 and 4 (two actual PHR for two TRPs). If timeline conditions are met, UE can calculate the actual PHRs for both TRPs because UE received DCI for scheduling mTRP PUSCH repetition before calculating PHR. And we also think there is no issue for computing PHR.

	NTT Docomo
	Accept 
	

	QC
	[changed the format of this row to be able to comment and provide some Figures more easily] 

First, we have concern with the proposal, and cannot accept it.
Mod: would it be ok to make this a working assumption (as th main bullet saying only “focus on”) ? If we find that option 4 has problems cannot be addressed in the next meeting, we can go with option 1 or 5. 
Second, I would like to continue the discussions based on last round. In particular, for CA, for the following four cases, we asked about companies understanding on virtual versus actual PHR, and the following seemed to be the common understanding based on responses:
· Case 1: No PUSCH transmitted in CC2 in slot #n
· Case 2: Single-TRP PUSCH transmitted in CC2 in slot #n
· Case 3: PUSCH repetition for first beam is transmitted in CC2 in slot #n, and PUSCH repetition for second beam is transmitted in CC2 in slot #n+2
· Case 4: PUSCH repetition for first beam is transmitted in CC2 in slot #n-2, and PUSCH repetition for second beam is transmitted in CC2 in slot #n
· For case1, one virtual PHR 
· For case2: one actual PHR for only the TRP indicated for PUSCH Tx
· For case3: two actual PHR for two TRP
· For case4: two actual PHR for two TRP
Mod: I am not stating the exact solutions for case1-4 in the FL proposal. Therefore, I would assume people will provide solutions for different combinations you highlighted with much better approaches and discussion should not be restricted to the above assumption. 
Then, if Case 3 and Case 4 are based on actual PHR, we would like to understand the second actual PHR for CC2 is based on which PUSCH? Is it based on PUSCH repetition in slot n-1 or based on PUSCH repetition in slot n+2?
[image: ]

Mod: Please check my earlier comment, and FFS1/FFS2. 
Third, in the following example, it can be seen that the second actual PHR does not reflect the actual power properly. This is because the PUSCH in CC1 and CC3 in slot n+2 do not meet the timeline. Hence, for calculating PHR of the PUSCH repetition in CC2 in slot n+2, the presence of PUSCHs on other CCs is not taken into account. Unlike legacy PHR, this situation below is often the case due to non-causal PHR. In legacy PHR, PUSCHs on other CCs meet the timeline condition in typical cases. We have concern with non-causal actual PHR calculation and we do not think this will provide much useful info:
  [image: ]
Fourth, we have a concern on UE complexity. UE needs to calculate the power two times in most of the cases: Once for the purpose of PHR calculation and another time for the purpose of transmission. 
Mod: Understand the concern. Should not we allow further study on this as suggested in the proposal and see whether your concerns can be addressed. 
Fifth, given that dynamically switching the order of TRPs was just agreed, we think Option 1 is flexible enough and can report the per-TRP PHR at different time instances. Option 1 is effectively same as legacy with the clarification on “repetition” part.
Mod: we have to define a solution for m-TRP or clarify how the PHR is calculated. Option 1 is definitely a one way, but majority (it seems all other companies) wish to improve the reporting per TRP PHR and we can allow the focus on that and get more details in the next meeting. Please suggest any text to the proposal that address your concerns as compromise. 

	Lenovo&MotM
	Accept
	

	LG
	Accept
	

	OPPO
	Accept
	

	vivo
	Accept this as a working assumption.
	We can send a LS to RAN2 to inform the situation in RAN1.

	FL Update #1
	@QC >> some comments from FL perspective can be found under your comment. 

	ZTE
	[changed the format of this row to be able to comment easily] 
Regarding timeline related issues on the association between PHR calculation and PHR reporting when CA, option 2 can be used to address such issues, the major reason is that option 2 can support TRP specific PHR reporting with TDMed scheme. Based on that, there is nothing about pre-calculation of PHR value of option 2. 
Besides, given that TDMed repetition scheme is the baseline of Rel-17 MTRP PUSCH, reporting one PHR for one TRP which associated with the first PUSCH occasion is enough and reasonable. Note that one case can be true, that is, two PHR triggering events for TRPs occur simultaneously. In this case, option 2 still can work by orderly report two PHR values for TRPs. On the method of PHR reporting order, one way can be to refer to the TRP order of STRP/MTRP dynamic switching.
In a nutshell, we we believe option 2 should be supported, instead of option 4.

	QC
	Thank you FL for your response. We are definitely fine to further study, and indeed, further study is really needed for this issue. At the same time, the focus should be on the PHR issue overall and not just for Option 4 given that this is the first meeting that we are discussing the details. Given the number of issues and fundamental changes to PHR framework in Option 4 as well as concern to UE complexity, we would be fine with the following to further study theses aspects until the next meeting. Also, it makes sense that the decision should be based on this study (reflected in the Note below):
Proposal 3.2: For PHR reporting related to M-TRP PUSCH repetition, focus on supporting study the following aspects for option 4  
· Option 4: Calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion to each TRP, and report two PHRs.
· FFS1: How the PHRs are calculated for reporting (actual PHR or virtual PHR)
· FFS2: How the PHRs are calculated for reporting for other CCs if the multi-cell PHR MAC CE is applied. 
· FFS3: Required changes to triggering conditions including the required higher layer parameters (e.g.,’phr-PeriodicTimer’, ‘phr-ProhibitTimer’, ‘phr-Tx-PowerFactorChange’ as TRP specific). 
· FFS4: Report P-MPR and MPE per TRP within the same MAC-CE extension. 
Note: Dow-selection between Options 1-5 will be based on this study as well as the trade-off between benefit versus UE complexity 

	Intel
	Given the situation that there is significant support for per TRP PHR reporting, while some corner cases still need further study (for example, case 3 and case 4 above), we propose a slight modification to the main sentence of proposal 3.2. 
Proposal 3.2: For PHR reporting related to M-TRP PUSCH repetition, focus on supporting per TRP PHR reporting and focus on supporting study the following aspects for option 4

	FL Update #2
	@QC >> Thank you for the compromise and suggestions. Your suggestion and Intel suggestion is jointly considered. 
@Intel >> suggestions from you and QC are considered in the update. 
@ZTE >> I think the updates suggested by QC also keep the option 2 open. 

Updated Proposal 3.2: For PHR reporting related to M-TRP PUSCH repetition, focus on supporting per TRP PHR reporting and study following aspects related to option 4,  
· Option 4: Calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion to each TRP, and report two PHRs.
· FFS1: How the PHRs are calculated for reporting (actual PHR or virtual PHR)
· FFS2: How the PHRs are calculated for reporting for other CCs if the multi-cell PHR MAC CE is applied. 
· FFS3: Required changes to triggering conditions including the required higher layer parameters (e.g.,’phr-PeriodicTimer’, ‘phr-ProhibitTimer’, ‘phr-Tx-PowerFactorChange’ as TRP specific). 
· FFS4: Report P-MPR and MPE per TRP within the same MAC-CE extension. 
Note: Down-selection between Options 1-5 will be based on this study as well as the trade-off between benefit versus UE complexity. 

	Xiaomi
	Accept 
	Further study is fine to us

	MediaTek
	Accept. 
	

	vivo
	Accept with minor updates as comment column
	We are OK with further study.
For per TRP PHR reporting, PHR trigger conditions may need to be defined TRP-specifically. For example, pathloss change is acquired by comparing the PL-RS of only one TRP. So, we suggest to study this condition added as follows:  

Updated Proposal 3.2: For PHR reporting related to M-TRP PUSCH repetition, focus on supporting per TRP PHR reporting and study following aspects related to option 4,  
· Option 4: Calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion to each TRP, and report two PHRs.
· FFS1: How the PHRs are calculated for reporting (actual PHR or virtual PHR)
· FFS2: How the PHRs are calculated for reporting for other CCs if the multi-cell PHR MAC CE is applied. 
· FFS3: Required changes to triggering conditions including the required higher layer parameters (e.g.,’phr-PeriodicTimer’, ‘phr-ProhibitTimer’, ‘phr-Tx-PowerFactorChange’ as TRP specific) and per-TRP pathloss change.
· FFS4: Report P-MPR and MPE per TRP within the same MAC-CE extension. 
Note: Down-selection between Options 1-5 will be based on this study as well as the trade-off between benefit versus UE complexity.

	FL Update #3
	@vivo >> the proposal is in email discussion and stable for not. FFS3 can cover any other, and nothing need to mention explicitly. 
Updated Proposal 3.2: For PHR reporting related to M-TRP PUSCH repetition, focus on supporting per TRP PHR reporting and study following aspects related to option 4,  
· Option 4: Calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion to each TRP, and report two PHRs.
· FFS1: How the PHRs are calculated for reporting (actual PHR or virtual PHR)
· FFS2: How the PHRs are calculated for reporting for other CCs if the multi-cell PHR MAC CE is applied. 
· FFS3: Required changes to triggering conditions including the required higher layer parameters (e.g.,’phr-PeriodicTimer’, ‘phr-ProhibitTimer’, ‘phr-Tx-PowerFactorChange’ as TRP specific). 
· FFS4: Report P-MPR and MPE per TRP within the same MAC-CE extension. 
Note: Down-selection between Options 1-5 will be based on this study as well as the trade-off between benefit versus UE complexity.




Proposal 3.3: Default PC parameters
Proposal 3.3: For single-DCI based M-TRP PUSCH repetition schemes, when one SRS resource per SRS resource set is configured (i.e., when two SRI fields are absent in DCI formats 0_1 / 0_2), default P0, alpha, PL-RS, and closed loop index is defined per TRP. Select one from the following in RAN1 #106-e meeting,
· Alt.1   
· The first P0/alpha, PL-RS, and closed loop index are determined by sri-PUSCH-PathlossReferenceRS-Id, sri-P0-PUSCH-AlphaSetId, and sri-PUSCH-ClosedLoopIndex mapped to the first sri-PUSCH-PowerControl associated with the first SRS resource set.
· The second P0/alpha, PL-RS, and closed loop index are determined by sri-PUSCH-PathlossReferenceRS-Id, sri-P0-PUSCH-AlphaSetId, and sri-PUSCH-ClosedLoopIndex mapped to the first sri-PUSCH-PowerControl associated with the second SRS resource set.
· Note: How to design the signaling link sri-PUSCH-PowerControl with two SRS resource sets is up to RAN2. 
· Alt.2  
· The first set of values {the first value in P0-AlphaSet, the PL-RS corresponded to PUSCH-PathlossReferenceRS-Id = 0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS corresponded to PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1} can be used for TRP2. 
· Alt.3  
· If the UE is provided enablePL-RS-UpdateForPUSCH-SRS, the first set of values {the first value in P0-AlphaSet, the PL-RS corresponding to the first sri-PUSCH-PowerControl associated with the first SRS resource set and closed-loop index l = 0} is used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS corresponding to the first sri-PUSCH-PowerControl associated with the second SRS resource set and closed-loop index l = 1} is used for TRP2.
· Otherwise, the first set of values {the first value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id=0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1} can be used for TRP2.

	Company
	Accept/Object
	Comments 

	Samsung
	Accept
	We are ok to down-select one in next meeting. One minor comment is that there is typo in the Note for Alt. 1: 
Note: How to design the ignaling signaling link sri-PUSCH-PowerControl with two SRS resource sets is up to RAN2.

	NTT Docomo
	Accept 
	

	QC
	Ok to list the three Alts.
	The Note in Alt1 seems to be needed also for Alt3.

	CMCC
	Accept
	

	Lenovo&MotM
	Accept
	

	Fraunhofer IIS/HHI
	Accept
	Agree with QC’s view on the note.

	LG
	Accept
	

	OPPO
	Accept
	

	vivo
	Accept
	Agree with QC’s view on the note.

	FL Update #1
	@SS >> corrected the typo. 

	ZTE
	Accept
	It is okay for us to list the three alternatives for down-selection in the next meeting.

	Intel
	Accept.
	

	MediaTek
	Accept
	

	FL Update #2
	This is an offline agreement. 
Offline Agreement 3.3: For single-DCI based M-TRP PUSCH repetition schemes, when one SRS resource per SRS resource set is configured (i.e., when two SRI fields are absent in DCI formats 0_1 / 0_2), default P0, alpha, PL-RS, and closed loop index is defined per TRP. Select one from the following in RAN1 #106-e meeting,
· Alt.1   
· The first P0/alpha, PL-RS, and closed loop index are determined by sri-PUSCH-PathlossReferenceRS-Id, sri-P0-PUSCH-AlphaSetId, and sri-PUSCH-ClosedLoopIndex mapped to the first sri-PUSCH-PowerControl associated with the first SRS resource set.
· The second P0/alpha, PL-RS, and closed loop index are determined by sri-PUSCH-PathlossReferenceRS-Id, sri-P0-PUSCH-AlphaSetId, and sri-PUSCH-ClosedLoopIndex mapped to the first sri-PUSCH-PowerControl associated with the second SRS resource set.
· Note: How to design the signaling link sri-PUSCH-PowerControl with two SRS resource sets is up to RAN2. 
· Alt.2  
· The first set of values {the first value in P0-AlphaSet, the PL-RS corresponded to PUSCH-PathlossReferenceRS-Id = 0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS corresponded to PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1} can be used for TRP2. 
· Alt.3  
· If the UE is provided enablePL-RS-UpdateForPUSCH-SRS, the first set of values {the first value in P0-AlphaSet, the PL-RS corresponding to the first sri-PUSCH-PowerControl associated with the first SRS resource set and closed-loop index l = 0} is used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS corresponding to the first sri-PUSCH-PowerControl associated with the second SRS resource set and closed-loop index l = 1} is used for TRP2.
· Otherwise, the first set of values {the first value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id=0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1} can be used for TRP2.

	FL Update #3
	Latest version suggested by LG and QC is in green, 
Updated proposed Agreement 3.3: For single-DCI based M-TRP PUSCH repetition schemes, when one SRS resource per SRS resource set is configured (i.e., when two SRI fields are absent in DCI formats 0_1 / 0_2), default P0, alpha, PL-RS, and closed loop index is defined per TRP for UE supporting two closed-loop indexes. Select one from the following in RAN1 #106-e meeting,
· Alt.1   
· The first P0/alpha, PL-RS, and closed loop index are determined by sri-PUSCH-PathlossReferenceRS-Id, sri-P0-PUSCH-AlphaSetId, and sri-PUSCH-ClosedLoopIndex mapped to the first sri-PUSCH-PowerControl associated with the first SRS resource set.
· The second P0/alpha, PL-RS, and closed loop index are determined by sri-PUSCH-PathlossReferenceRS-Id, sri-P0-PUSCH-AlphaSetId, and sri-PUSCH-ClosedLoopIndex mapped to the first sri-PUSCH-PowerControl associated with the second SRS resource set.
· Note: How to design the signaling link sri-PUSCH-PowerControl with two SRS resource sets is up to RAN2. 
· Alt.2  
· The first set of values {the first value in P0-AlphaSet, the PL-RS corresponded to PUSCH-PathlossReferenceRS-Id = 0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS corresponded to PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1 if  twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise } can be used for TRP2.
· Note: How to design the signaling link sri-PUSCH-PowerControl with two SRS resource sets is up to RAN2. 
· Alt.3  
· If the UE is provided enablePL-RS-UpdateForPUSCH-SRS, the first set of values {the first value in P0-AlphaSet, the PL-RS corresponding to the first sri-PUSCH-PowerControl associated with the first SRS resource set and closed-loop index l = 0} is used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS corresponding to the first sri-PUSCH-PowerControlassociated with the second SRS resource set and closed-loop index l = 1 if  twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise} is used for TRP2.
· Otherwise, the first set of values {the first value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id=0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1 if  twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise } can be used for TRP2.
· Note: How to design the signaling link sri-PUSCH-PowerControl with two SRS resource sets is up to RAN2. 



Proposal 3.4: PT-RS DMRS association  
Proposal 3.4: For single DCI based M-TRP PUSCH Type B repetition, the indication of PTRS-DMRS association for maxRank > 2 is supported by the following option, 
· Option 1: For single DCI based M-TRP PUSCH Type B repetition, the indication of PTRS-DMRS association for maxRank > 2 is supported 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.

	Company
	Accept/Object
	Comments 

	Samsung
	Object
	We support Option 3. For high rank case, this is optimization issue and we don’t see the strong motivation to increase DCI overhead.

	NTT Docomo
	Accept 
	

	QC
	Support.
	If companies are not ok with this, we can also accept the following (a version similar to what Ericsson mentioned in the last round)
· Option 4B: The existing 2bits are used to indicated the PTRS-DMR association for maxRank>2, and the same indication is applied to the second TRP
· No spec impact.


	Lenovo&MotM
	Accept
	

	LG
	Object
	We may be able to decide between Option 1 and 3 online. Also, we object to add new option since we already agree to down select one among Option 1/2/3.

	OPPO
	Object
	Share the same view as Samsung. We can also live with QC’s version

	vivo
	Object
	Same view as Samsung.

	FL update #1
	Let’s try this in GTW if we get time. Otherwise, we can declare no consensus. 

	ZTE
	Object.
	From technical prospective, we believe two baselines should be guarantee: (i) all PTRS-DMRS associations for rank 3&4 should be indicated as Rel-15/16 for reaching a complete design; (ii) avoid to cause DCI overhead increasing as much as possible.
With the reasonable consideration above in mind, it can be concluded from our previous elaborations that Opt. 1 can guarantee baseline (i) other than baseline (ii), Opt. 2 can guarantee baseline (i) as well as baseline (ii), Opt. 3 can guarantee baseline (ii) other than baseline (i). Therefore, we still fail to see the logical why doesn’t support Opt. 2 to fulfill per TRP indication of PTRS-DMRS association.

	CATT
	Object.
	We have similar view as Samsung, and agree with LG that no new option should be introduced at this stage.
Considering the DCI overhead, option 3 is still preferred.

	QC
	
	Just to clarify: If there is no consensus, Option 4B mentioned above is the default as it has no spec impact. We fail to see the benefit of Option 3 over Option 4B (legacy).

	Intel
	Object.
	Our preference is option3. But we are open to discuss other 2-bit options.

	MediaTek
	Object
	

	FL update #2
	Let’s try this in GTW if we get time. 
Agree with QC, without option 1-3 agreement, the legacy behavior will be applied regardless transmission is towards single or two TRPs.  

	Xiaomi
	Accept
	We support option 1, otherwise option 4B is acceptable for us in current phase.

	vivo2
	Object 
	It is unreasonable to leave it with legacy behavior for maxRank>2, since PTRS-DMRS association is enhanced when maxRank<=2. 

	FL update #3
	Let’s try this in GTW if we get time. 

	FL update #4
	9 companies objecting. No future discussion on PTRS-DMRS optimization for maxRank > 2. Legacy behavior applied. 



Proposal 3.9: CG PUSCH – RV mapping  
[bookmark: _Hlk72886485]Proposal 3.9: For RV mapping of type 1 or type 2 CG based multi-TRP PUSCH repetition, support,  
· Alt.1: The configured RV sequence (via “repK-RV”) is applied separately for PUSCH repetitions corresponding to the first TRP and the second TRP with a an RV offset for the starting RV corresponding to the second TRP (similar to the case of dynamic multi-TRP PUSCH repetition).
· FFS1:  How the startingFromRV0 is associated with the initial transmission of a TB corresponding to each TRP. 

Concerns: Apple (not see the value of RV offset)

	Company
	Accept/Object
	Comments 

	LG
	Accept
	

	OPPO
	Accept
	We share the same view with Apple. But we can live with it considering it is the majority view. 

	vivo
	Accept
	

	FL update #1
	This is being discussed in email. Please continue there. 

	Xiaomi
	Accept
	We are not fond of the configuration of offset, but we can live with it for progress.

	FL update #2
	Proposal 3.9: For RV mapping of type 1 or type 2 CG based multi-TRP PUSCH repetition, support,  
1. Alt.1: The configured RV sequence (via “repK-RV”) is applied separately for PUSCH repetitions corresponding to the first TRP and the second TRP with a an RV offset for the starting RV corresponding to the second TRP (similar to the case of dynamic multi-TRP PUSCH repetition).
1. FFS: whether to introduce an RV offset for the starting RV corresponding to the second TRP (similar to the case of dynamic multi-TRP PUSCH repetition).
1. FFS 1:  How the startingFromRV0 is associated with the initial transmission of a TB corresponding to each TRP .



Proposal 3.10: CG PUSCH – PTRS DMRS association  
[bookmark: _Hlk72886495]Proposed Conclusion 3.10: For M-TRP PUSCH corresponding to a configured grant Type 1 transmission, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value “00” in Table 7.3.1.1.1.2-26 described in Clause 7.3.1 of [5, TS38.212] (similar to s-TRP CG PUSCH operation).
· No spec impact

Concerns: Apple (enhanced schemes)
	Company
	Accept/Object
	Comments 

	LG
	Accept
	

	OPPO
	Accept
	

	vivo
	Accept
	

	FL update #1
	This is being discussed in email. Please continue there. 

	Intel
	Accept



Proposal: For SP-CSI report on mTRP PUSCH repetition Type A and B activated by a DCI, further study the use of a similar mechanism to A-CSI multiplexing on M-TRP PUSCH without a TB, which includes the following, 
· When SP-CSI multiplexed on m-TRP PUSCH, SP-CSI multiplexed on the two repetitions associated with the two TRPs, and the number of repetitions is always assumed to be 2, regardless of the value indicated. 
· Reuse similar conditions (e.g. UCIs other than the A-CSI are not multiplexed, same number for first actual repetitions, the content of the CSI is the same) to support SP-CSI multiplexing on m-TRP PUSCH as defined in A-CSI multiplexing on M-TRP PUSCH. 

	Company
	Accept/Object
	Comments 

	Samsung
	Accept
	

	QC
	Support
	

	CMCC
	Accept
	

	LG
	Accept
	

	OPPO
	Accept
	

	vivo
	Accept
	

	FL update #1
	Can be endorsed soon.  

	ZTE
	Okay to further study.
	

	Intel
	Accept.
	

	FL update #2
	Offline agreement. 
Offline agreement: For SP-CSI report on mTRP PUSCH repetition Type A and B activated by a DCI, further study the use of a similar mechanism to A-CSI multiplexing on M-TRP PUSCH without a TB, which includes the following, 
· When SP-CSI multiplexed on m-TRP PUSCH, SP-CSI multiplexed on the two repetitions associated with the two TRPs, and the number of repetitions is always assumed to be 2, regardless of the value indicated. 
· Reuse similar conditions (e.g. UCIs other than the A-CSI are not multiplexed, same number for first actual repetitions, the content of the CSI is the same) to support SP-CSI multiplexing on m-TRP PUSCH as defined in A-CSI multiplexing on M-TRP PUSCH. 

	Xiaomi
	Accept
	

	FL update #3
	Endorsed



3. Agreements in RAN1 #105-e
Agreement
For indicating per-TRP OLPC set in DCI format 0_1/0_2, if two SRI fields present in the DCI, 
· Use the existing field (1 bit) for OLPC set indication and a second p0-PUSCH-SetList-r16. 
· if value of the field equals to ‘0’, the UE determine value of P0 from SRI-PUSCH-PowerControl with a sri-PUSCH-PowerControlId value mapped to the SRI field value corresponding to each TRP. 
· if value of the field equals to ‘1’, the UE determine value of P0 from a first value in P0-PUSCH-Set with a p0-PUSCH-SetId value mapped to the SRI field value corresponding to each TRP.

Agreement
For s-DCI based multi-TRP PUSCH repetition Type A and B, support transmitting A-CSI on the first PUSCH repetition corresponding to the first beam and the first PUSCH repetition corresponding to the second beam when there is no TB carried in the PUSCH. 
· The UE assumes that the number of repetitions is 2 regardless of the indicated number of repetitions. 
· The UE is expected to follow the above operation for transmitting A-CSI on two PUSCH repetitions only if 
· For PUSCH repetition Type B, the first and second nominal repetitions are expected to be the same as the first and second actual repetitions, respectively (no segmentation). 
· For PUSCH repetition Type A and B, UCIs other than the A-CSI are not multiplexed on any of the two PUSCH repetitions.
· When the UE does not follow the above operation, UE transmits A-CSI only on the first PUSCH repetition similar to Rel. 15/16.
· Note: The scheduling offset for the first A-CSI should meet the Z and Z’ requirement

Agreement
For s-DCI based multi-TRP PUSCH repetition Type A, the UE is expected to multiplex A-CSI on two PUSCH repetitions only if UCIs other than the A-CSI are not multiplexed on any of the two PUSCH repetitions.
· When the UE does not follow the above operation, UE multiplexes A-CSI only on the first PUSCH repetition similar to Rel. 15/16.

Agreement
For multi-TRP PUCCH (scheme 1 and 3) and PUSCH (Type A and B) repetition, when the number of repetitions is equal to two, the first and second transmission occasion shall be associated with two TRPs, respectively (two UL beams or Power control parameter sets), regardless of the configured mapping pattern. 
· Note: For M-TRP PUSCH type B, the number of repetitions refers to ‘nominal’ repetition.

Agreement
The following working assumption is confirmed. 
For non-codebook based multi-TRP PUSCH, the first SRI field is used to determine the entry of the second SRI field which only contains the SRI(s) combinations corresponding to the indicated rank (number of layers) of the first SRI field. The number of bits, N2, for the second SRI field is determined by the maximum number of codepoint(s) per rank among all ranks associated with the first SRI field. For each rank x, the first Kx codepoint(s) are mapped to Kx SRIs of rank x associated with the first SRS field, the remaining (2N2-Kx) codepoint(s) are reserved.

Agreement
For type 2 CG based multi-TRP PUSCH repetition:
· The first (legacy) RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ are associated with the first SRS resource set.
· The second (new) RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ are associated with the second SRS resource set.
· Applying the first, second, or both first and second RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ is determined from the new DCI field (for dynamic switching) of the activating DCI similar to the case of DG-PUSCH.

Agreement
Confirm the Working Assumption (with supporting two bits for the new field). 
· For indicating STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition, 
· Introduce a new field in DCI to indicate at least the S-TRP or M-TRP operation. 
· The new field is 2 bits


Agreement
For the new field in the DCI for dynamic switching, support Alt.1 (modified).
Alt.1
· Support 2 bits with the following combinations. 
	Codepoint
	SRS resource set(s)
	SRI (for both CB and NCB)/TPMI (CB only) field(s)

	00
	s-TRP mode with 1st SRS resource set (TRP1)
	1st SRI/TPMI field (2nd field is unused)

	01
	s-TRP mode with 2nd SRS resource set (TRP2)
	1st SRI/TPMI field (2nd field is unused)

	10
	m-TRP mode with (TRP1,TRP2 order)
1st SRI/TPMI field: 1st  SRS resource set
2nd SRI/TPMI field: 2nd SRS resource set
	Both 1st and 2nd SRI/TPMI fields

	11
	m-TRP mode with (TRP2,TRP1 order)
1st SRI/TPMI field: FFS
2nd SRI/TPMI field: FFS
	Both 1st and 2nd SRI/TPMI fields


· The SRS resource set with lower ID is the first SRS resource set, and the other SRS resource set is the second SRS resource set. 
· For codebook and non-codebook usage, respectively

Agreement
For SP-CSI report on mTRP PUSCH repetition Type A and B activated by a DCI, further study the use of a similar mechanism to A-CSI multiplexing on M-TRP PUSCH without a TB, which includes the following,
1. When SP-CSI multiplexed on m-TRP PUSCH, SP-CSI multiplexed on the two repetitions associated with the two TRPs, and the number of repetitions is always assumed to be 2, regardless of the value indicated.
1. Reuse similar conditions (e.g. UCIs other than the A-CSI are not multiplexed, same number for first actual repetitions, the content of the CSI is the same) to support SP-CSI multiplexing on m-TRP PUSCH as defined in A-CSI multiplexing on M-TRP PUSCH.
 
 
Agreement
Confirm the working assumption with removing brackets on [consecutive] and adding UE capability.
1. For PUCCH reliability enhancement, support multi-TRP intra-slot repetition (Scheme 3) for all PUCCH formats.
0. The same PUCCH resource carrying UCI is repeated for X = 2 consecutive sub-slots within a slot. 
0. Refer the design details related to sub-slot configurations (e.g. other values of X) to Rel-17 eIIoT
1. Note1: The decision of supporting scheme 3 is only applicable for multi-TRP operation.
1. This feature is optional. 

Conclusion
For multi-TRP PUCCH schemes, only one ‘twoPUCCH-PC-AdjustmentStates’ parameter is configured for both TRPs, and the parameter is shared across both TRPs, which means there will be two closed loops in total (no RAN1 spec impact).
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