[bookmark: _Hlk498518780][bookmark: _Hlk525723053]3GPP TSG RAN WG1 #103		R1-2009757
e-Meeting, October 26th – November 13th, 2020

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

1.   Introduction
[bookmark: _Hlk492027000]Several agreements were made during the phase 1 of the following email discussion, 
[103-e-NR-feMIMO-03] Email discussion on enhancements on multi-TRP for PUSCH, PUCCH – Keeth (Nokia)
· 1st check point: 11/5
· 2nd check point: 11/10
· 3rd check point: 11/12

Agreement
For multi-TRP PUCCH transmission schemes.  
· Support multi-TRP inter-slot repetition (Scheme 1)
· One PUCCH resource carries UCI, another PUCCH resource or the same PUCCH resource in another one or more slots carries a repetition of the UCI. 
· FFS: Number of repetitions
· Further study the support (one or both) of the following schemes
· Multi-TRP intra-slot beam hopping (Scheme 2)
· UCI is transmitted in one PUCCH resource in which different sets of symbols within the PUCCH resource have different beams.
· FFS: More than 2 beam hopping instances per PUCCH resource.
· Multi-TRP intra-slot repetition (Scheme 3)
· One PUCCH resource carries UCI, another PUCCH resource or the same PUCCH resource in another one or more sub-slots within a slot carries a repetition of the UCI. 
· Note1: whether to support two PUCCH resources or the same PUCCH resource with different beams for Scheme 1 and 3 to be discussed separately. 

Agreement
For multi-TRP PUCCH transmission schemes,
· For Scheme 1, at least PUCCH format 1/3/4 can be used. 
· FFS: Support of PUCCH format 0/2 for Scheme 1 
· FFS: Support of PUCCH formats for Scheme 2 and/or Scheme 3 (if schemes are agreed).  

Agreement
For single DCI based M-TRP PUSCH repetition schemes, support codebook based PUSCH transmission with following enhancements. 
· Support the indication of two SRIs. 
· Alt1: Bit field of SRI shall be enhanced. 
· Alt2: No changes on SRI field 
· Support the indication of two TPMIs. 
· The same number of layers are applied for both TPMIs if two TPMIs are indicated
· The number of SRS ports between two TRPs should be same.
· FFS: Details on indicating two TPMIs (e.g, one TPMI field or two TPMI fields)
· Increase the maximum number of SRS resource sets to two
· FFS: configuration details of each SRS resource set (e.g., number of SRS resources in a resource set)
Agreement
For single DCI based M-TRP PUSCH repetition schemes, support non-codebook based PUSCH transmission with following considerations. 
· Increase the maximum number of SRS resource sets to two, and associated CSI-RS resource can be configured per SRS resource set. 
· FFS: Enhancements on SRI field in DCI to indicate the two beams for repetitions 

Agreement (Proposal 2.5 from FL summary)
For PUCCH multi-TRP enhancements in FR2, 
· Support separate power control parameters for different TRP via associating power control parameters via PUCCH spatial relation info. 
· Note: No spec impact.
· For per TRP closed-loop power control for PUCCH, further study the following alternatives considering TPC command when the “closedLoopIndex” values associated with the two PUCCH spatial relation info’s are not the same.  
· Option.1: A single TPC field is used in DCI formats 1_1 / 1_2, and the TPC value applied for both PUCCH beams
· Option.2: A single TPC field is used in DCI formats 1_1 / 1_2, and the TPC value applied for one of two PUCCH beams at a slot. The TPC value may be applied for the other PUCCH beam at an another slot.
· Option 3: A second TPC field is added in DCI formats 1_1 / 1_2.
· Option 4: A single TPC field is used in DCI formats 1_1 / 1_2, and indicates two TPC values applied to two PUCCH beams, respectively.
· FFS: Transition period for beam / power / frequency change. 
· FFS: Required power control enhancements for FR1

Agreement (Proposal 2.6 from FL summary)
For configuration/indication of the number of PUCCH repetitions for Scheme 1, there is no restriction on using Rel-15 framework on configuring the number of repetitions.  
· Rel-17 feMIMO may additionally consider supporting the dynamic indication of the number of repetitions in RAN1 #104 meeting.  

Agreement (Proposal 3.5 from FL summary)
For single DCI based M-TRP PUSCH repetition Type B, at least nominal repetitions are used to map beams 
· Further study details and applicability of each mapping method
· Further study the slot based beam mapping in the cases of nominal repetition across slot boundaries

Agreement (Proposal 3.6 from FL summary)
For PUSCH multi-TRP enhancements, 
· For per TRP closed-loop power control for PUSCH, further study the following alternatives when the “closedLoopIndex” values are different.  
· Option.1: A single TPC field is used in DCI formats 0_1 / 0_2, and the TPC value applied for both PUSCH beams
· Option.2: A single TPC field is used in DCI formats 0_1 / 0_2, and the TPC value applied for one of two PUSCH beams at a slot. 
· Option 3: A second TPC field is added in DCI formats 0_1 / 0_2.
· Option 4: A single TPC field is used in DCI formats 0_1 / 0_2, and indicates two TPC values applied to two PUSCH beams, respectively.
· FFS: Transition period for beam / power / frequency change.

Agreement (Proposal 3.7 from FL summary)
Support both type 1 and type 2 CG PUSCH transmission towards MTRP. Further study the following alternatives, 
· Alt.1 : single CG configuration 
· Repetitions of a TB transmitted towards MTPR on multiple PUSCH transmission occasions of single CG configuration.
· At least for codebook-based CG PUSCH, support configuring 2 SRIs/TPMIs. 
· Alt.2 : multiple CG configurations 
· Repetitions of a TB transmitted towards MTRP on more than one PUSCH transmission occasions, where one or more transmission occasions are from one CG configuration and another one or more PUSCH transmission occasions are from another CG configuration.
· 1 SRI/TPMI is configured/indicated for each CG configuration.
· Further study required beam mapping principals, low overhead mechanisms for beam selection, and other enhancements for Alt.1 and Alt.2.  

2.	Remaining proposals from Phase 1
Based on Phase 1 discussions, several proposals are still pending for agreement. This section intended to discuss those. 
During Phase 1, it was only SS and FW raised certain question on using single PUCCH resource. As there was a majority of companies supporting it, it should be ok to endorse the proposal. One adjustment for the proposal is that multiple PUCCH resources could be further considered. 
Updated Proposal 2.3: For multi-TRP PUCCH transmission schemes, 
· Support the use of a single PUCCH resource 
· Up to two spatial relation info’s can be activated per PUCCH resource via MAC CE
· FFS: Required enhancements for FR1
· FFS: Use of multiple PUCCH resources.  

Please comment preferred changes below. Please do not edit the draft proposal above and suggest your modification (if any) in the comments.  
	Company
	Comments

	Apple
	We can accept this proposal for sake of progress. But again, to configure more than 1 PUCCH resources seem to be a better solution.

	LG
	We prefer to remove FFS. We don’t see the need of supporting both alternatives.

	ZTE
	Support FL proposal

	Samsung
	For sake of progress, we can accept with this FL’s compromised proposal and agree with Apple.

	NTT Docomo
	We support FL proposal

	MediaTek
	Suggest to remove FFS. Agree with LG.

	Futurewei
	We are fine with the proposal, though we thought multiple PUCCH resources is a more natural solution.
A technical question follows if the one PUCCH resource is to facilitate network-side soft combining:
-	Is it possible to configure 2 PUCCH resources with the same number of REs, so that they encode the same UCI into same coded bits? If this is possible, then soft combining based on the 2 PUCCH resources is also possible. Essentially to enable soft combining, we need the 2 PUCCH transmissions to have the same coding-related parameters but other parameters can be same or different. Whether to call these 2 transmissions as one PUCCH resource or 2 PUCCH resources seems non-essential.

	InterDigital
	Support FL proposal. We share a same view as Apple and Ericsson that support of multiple PUCCH resources is a better decision.

	QC
	Suggest to remove FFS. If the two PUCCH resources have the same number of control REs, then motivation of two PUCCH resources become questionable. If they have different number of REs, they are not really repetitions and network cannot perform soft-combining. 

	Intel
	We can live with it, but slightly prefer to remove FFS, it reduces flexibility for the NW in terms of supporting different UCI payload sizes

	NEC
	Support the proposal.

	CMCC
	Suggest to remove FFS.

	Fujitsu
	Support FL’s proposal.

	Ericsson
	Support the FL’s proposal

	Xiaomi
	We share the same view with QC that using multiple PUCCH resources would also increase UE complexity, but the benefit is questionable…

	Spreadtrum
	Support FL’s proposal

	APT
	Support FL’s proposal and prefer to keep the FFS of multiple PUCCH resources 

	vivo
	Support.

	Huawei, HiSilicon
	Support FL proposal.

	OPPO
	Support. Also agree to remove FFS.

	Nokia, NSB
	Support FL’s proposal.
In the cases of network cannot soft combine (if there are non-ideal BH conditions), there may be difference for using single PUCCH vs multiple PUCCH resources. Also, soft combining issues due to different rate matching would only be a problem when payloads are larger than 11 bits. Also, that case may be also handled by maintaining the same number rate matching output. There seems no clear reason not to investigate the performance of having multiple PUCCH resources. 

	CATT
	Support this proposal.

	FL
	Based on the comments so far, LG, Mediatek, QC suggest removing the FFS item on multiple PUCCH resources. 
Other companies see ok with the FL proposal. 
Please note that the version without FFS was heavily discussed before, and there is no point of going back to that. 
@LG, QC, Mediatek >> given that proposal 2.3 is mainly on to agree on the use of single PUCCH resource, FL thinks that the proposal is more in line with what LG, QC, MTek supporting. We should not debate on a FFS item that might block the progress on getting there.  
FL assume we can move ahead on this with the understanding that a compromised approach is captured in the proposal. No changes to FL proposal.
Updated Proposal 2.3: For multi-TRP PUCCH transmission schemes, 
· Support the use of a single PUCCH resource 
· Up to two spatial relation info’s can be activated per PUCCH resource via MAC CE
· FFS: Required enhancements for FR1
· FFS: Use of multiple PUCCH resources.  




Proposal 2.4 was controversial, and companies wanted to relate that to proposal 3.4. Let us continue to discuss those. FL proposal for 2.4 is as follows, 

Updated proposal 2.4: For PUCCH multi-TRP enhancements in Scheme 1, allow the possibility to configure either cyclic mapping or sequential mapping of spatial relation info’s over PUCCH repetitions. 
· FFS: Applicability of mapping patterns for different beam switching gaps
· FFS: whether the support of cyclic mapping is optional for the cases when the number of repetitions is larger than 2. 

Please comment preferred changes below. Please do not edit the draft proposal above and suggest your modification (if any) in the comments.  
	Company
	Comments

	Apple
	We can accept this proposal by removing “FFS: whether” in the last sub-bullet for sake of progress. We do not think cyclic mapping is a good option for UL side.

	LG
	Support. Cyclic mapping can achieve diversity gain as early as possible so that gNB is likely to successfully decode earlier. From UE perspective, cyclic mapping causes frequent power change compared to sequential mapping. However, even in STRP case, UE needs to change transmission power slot by slot or symbol by symbol if gNB configures different PLRS for SRS, PUSCH, and each of PUCCH resources.

	ZTE
	Support FL proposal

	Samsung
	Support FL proposal.

	NTT Docomo
	We support FL proposal

	MediaTek
	Support FL proposal.

	Futurewei
	Support

	InterDigital
	Support FL proposal

	QC
	Support the FL proposal. Also fine with Apple’s suggestion.

	Intel
	Support FL proposal, same view as LG, RAN4 has currently defined time masks to address power transitions for slot transmissions, short sub-slot (1-2 symbols) and long sub-slot (> 2symbols) for FR2

	NEC
	Support the proposal.

	Fujitsu
	Support FL’s proposal.

	Ericsson
	Support the FL’s proposal

	Xiaomi
	Support the proposal

	Spreadtrum
	Support FL proposal

	APT
	We are in general supportive of the FL proposal, but would like to clarify the scope of the first FFS. When talking about beam switching gap, do we assume the impact from intra-panel/inter-panel beam switch is the same? From our perspective, they may result in different requirement on such gap.

	vivo
	Support the FL’s proposal in principle. We think the gap is not only for beam switching, but also for power transition. Hence, the FFS in the first sub-bullet can be updated as:

FFS: Applicability of mapping patterns for different beam switching gaps and power transition gaps.

	Huawei, HiSilicon
	Support FL proposal. We think that both of the configurations have its use case. 

	OPPO
	During the discussion, the issue regarding beam switching gaps was raised. It is important for UE implementation and the efficiency of system. Thus, we can support Apple’s proposal.  For sake of progress, we can also support the proposal with the following changes 

Updated proposal 2.4: For PUCCH multi-TRP enhancements in Scheme 1, allow the possibility to configure either cyclic mapping or sequential mapping of spatial relation info’s over PUCCH repetitions. 
· FFS: Applicability of mapping patterns for different beam switching gaps
· FFS: whether the support of cyclic mapping is optional for the cases when the number of repetitions is larger than 2. 
· Support of cyclic mapping and support of sequential mapping are separate UE features


	Nokia, NSB
	Support FL’s proposal

	CATT
	Support this proposal.

	FL 
	Based on FL observation, there is good support for the existing formulation of the proposal 2.4. 
@Apple, QC, Oppo >> it seems that your concerns are still on cyclical pattern and UE capability issues on supporting it. From FL perspective, that is understandable and can be easily handled also in the UE capability discussions later on. 
@VIVO >> no changes are done (based on your suggestions) as this proposal was coming from last week. It is only discussing the objections raised by Apple. Feel free to bring additional discussion for the next meeting. 
Updated proposal 2.4: For PUCCH multi-TRP enhancements in Scheme 1, allow the possibility to configure either cyclic mapping or sequential mapping of spatial relation info’s over PUCCH repetitions. 
· FFS: Applicability of mapping patterns for different beam switching gaps
· FFS: whether The support of cyclic mapping is can be optional UE feature for the cases when the number of repetitions is larger than 2. 


	FL2
	Based on the email discussion, updated proposal is the following, 

Updated proposal 2.4: For PUCCH multi-TRP enhancements in Scheme 1, allow the possibility to configure either cyclic mapping or sequential mapping of spatial relation info’s over PUCCH repetitions. 
· FFS: Applicability of mapping patterns for different beam switching gaps
· FFS: whether The support of cyclic mapping is can be optional UE feature for the cases when the number of repetitions is larger than 2. 
· Note: For Scheme 1, cyclical mapping pattern and sequential mapping pattern are as follows, 
· Cyclical mapping pattern: the first and second beam are applied to the first and second PUCCH repetition, respectively, and the same beam mapping pattern continues to the remaining PUCCH repetitions. 
· Sequential mapping pattern: the first beam is applied to the first and second PUCCH repetitions, and the second beam is applied to the third and fourth PUCCH repetitions, and the same beam mapping pattern continues to the remaining PUCCH repetitions.



Updated Proposal 3.4: For single DCI based M-TRP PUSCH repetition Type A and B, allow the possibility to configure either cyclic mapping or sequential mapping of UL beams.. at least support sequential mapping of UL beams.
· FFS: For PUSCH Type A, UL beams mapping applies to repetitions, slots or frequency hops.
· Note: For PUSCH Type B, it was agreed that at least nominal repetitions are used to map beams
· FFS: Support of cyclic mapping and half-half mapping. 
· FFS: whether the support of cyclic mapping is optional for the cases when the number of repetitions are larger than 2. 
· FFS: Use/configuration of a beam mapping pattern if multiple patterns are introduced. 
· FFS: If beam hopping agreed, impact on the mapping patterns due to beam hopping and/or required beam switching gaps 
· Companies are encouraged to provide further simulation results to decide details.   

Please comment preferred changes below. Please do not edit the draft proposal above and suggest your modification (if any) in the comments.  
	Company
	Comments

	Apple
	We can only support cyclic mapping if it is optional. 
We also think the last FFS should be removed.

	LG
	Support.

	ZTE
	We prefer including the following FFS as the same as the proposal for PUCCH 
· FFS: Applicability of mapping patterns for different beam switching gaps


	Samsung
	We think the last FFS point is not needed and agree with ZTE’s additional FFS as in the proposal for PUCCH.

	NTT Docomo
	We support FL proposal

	MediaTek
	Support FL proposal.

	Futurewei
	Support

	InterDigital
	Support FL proposal

	QC
	We prefer same formulation as Proposal 2.4. 
First FFS: The intention is not clear. Slot is equivalent to repetitions in repetition Type A, and the note for Repetition type B is not needed (already captured in the previous agreement).
The main bullet can be modified:
Updated Proposal 3.4: For single DCI based M-TRP PUSCH repetition Type A and B, allow the possibility to configure either cyclic mapping or sequential mapping of UL beams over PUSCH repetitions

	Intel
	Support, QC modification seems cleaner.

	NEC
	Support the proposal, and we are OK with QC’s revision.

	Fujitsu
	Support FL’s proposal and also OK with the modification by QC.

	Ericsson
	Support including QC’s modifications

	Xiaomi
	Support the proposal, fine with QC’s revision.

	Spreadtrum
	Support FL’s proposal. The fist FFS states that UL beams mapping applies to repetitions, slots or frequency hops. The main bullet of FL’s proposal is more general.

	APT
	We support FL’s proposal, and we are OK with QC’s revision. Also, the FFS mentioned by ZTE could be included in the proposal.

	Vivo
	We are OK with QC’s update with following note.
Updated Proposal 3.4: For single DCI based M-TRP PUSCH repetition Type A and B, allow the possibility to configure either cyclic mapping or sequential mapping of UL beams over PUSCH repetitions
· Note: if slot-based beam mapping for PUSCH Type B is supported, the above mapping patterns are also allowed.

	Huawei, HiSilicon
	Support FL proposal. 
On QC’s modification to main bullet, the change seems to preclude frequency hops in the mapping, therefore, we prefer the original wording from FL.

	OPPO
	Similar comment as for updated proposal 2.4. We can support Apple’s proposal or add “Support of cyclic mapping and support of sequential mapping are separate UE features” to the proposal as a sub-bullet. 

	Nokia, NSB
	Support FL’s proposal

	CATT
	Half-half mapping can be removed. In case the link to one of TRPs is blocked, large delay with half-half mapping is inevitable.  

	FL
	There is some support on FL and update mentioned by QC. 
QC, and others supported the QC’s modification >> Your suggestion was already considered in an earlier FL version before others objected on that. So, I would not go back to the same discussion. As VIVO, HW are highlighting above, beam hopping and slot based (for Type B) are still mentioned as FFS. Due to this reason, companies were objecting on mentioning only repetitions. Anyways, I made a small change (in the first FFS bullet) to reflect your suggestion.  
CATT >> half-half pattern can be further studied. There was an objection to remove that. This is FFS and nothing wrong with studying remaining options further. 
ZTE, Samsung >> let’s not add more FFS, if I recall correctly, it was ZTE suggestion to add second last bullet before. I have made some changes to keep things clearer. 
Apple, Oppo >> Same change is made as proposal 2.4 to address UE capability issues. 
 
Updated Proposal 3.4: For single DCI based M-TRP PUSCH repetition Type A and B, allow the possibility to configure either cyclic mapping or sequential mapping of UL beams.
· FFS: For PUSCH Type A, UL beams mapping applies to repetitions, slots or frequency hops.
· Note: For PUSCH Type B, it was agreed that at least nominal repetitions are used to map beams
· FFS: Support of half-half mapping. 
· FFS: whether The support of cyclic mapping is can be optional UE feature for the cases when the number of repetitions is larger than 2. 
· FFS: Use/configuration of a beam mapping pattern if multiple patterns are introduced. 
· FFS: If beam hopping agreed, impact on the mapping patterns due to beam hopping (if beam hopping agreed) and/or required beam switching gaps 
· Companies are encouraged to provide further simulation results to decide details.    

	FL2 
	Based on the email discussion, the update is the as follows, 

Updated Proposal 3.4: For single DCI based M-TRP PUSCH repetition Type A and B, allow the possibility to configure either cyclic mapping or sequential mapping of UL beams.
· FFS: For PUSCH Type A, UL beams mapping applies to (one or both may be selected), 
· Alt1.1: repetitions slots or 
· Alt.2: frequency hops (mainly considering intra-slot frequency hopping)
· Note: For PUSCH Type B, it was agreed that at least nominal repetitions are used to map beams
· FFS: Support of half-half mapping. 
· FFS: whether The support of cyclic mapping is can be optional UE feature for the cases when the number of repetitions is larger than 2. 
· FFS: Use/configuration of a beam mapping pattern if multiple patterns are introduced. 
· FFS: If beam hopping agreed, impact on the mapping patterns due to beam hopping (if beam hopping agreed) and/or required beam switching gaps 
· Companies are encouraged to provide further simulation results to decide details.   

	FL3
	Updated based on email discussion, 
Updated Proposal 3.4: For single DCI based M-TRP PUSCH repetition Type A and B, allow the possibility to configure either cyclic mapping or sequential mapping of UL beams.
· FFS: For PUSCH Type A, UL beams mapping applies to (one or both may be selected), 
· Alt1.1: slots
· Alt.2: frequency hops (mainly considering intra-slot frequency hopping)
· Note: For PUSCH Type B, it was agreed that at least nominal repetitions are used to map beams
· FFS: Support of half-half mapping. 
· The support of cyclic mapping can be optional UE feature for the cases when the number of repetitions is larger than 2. 
· FFS: Use/configuration of a beam mapping pattern if multiple patterns are introduced. 
· FFS: Impact on the mapping patterns due to beam hopping (if beam hopping agreed) and/or required beam switching gaps 
· Companies are encouraged to provide further simulation results to decide details.   


	FL4
	Fl assumes that the following version stable, and only expected comments on the first sub-bullet, 
[bookmark: _Hlk56063690]Updated Proposal 3.4: For single DCI based M-TRP PUSCH repetition Type A and B, allow the possibility to configure either cyclic mapping or sequential mapping of UL beams.
· The support of cyclic mapping can be optional UE feature for the cases when the number of repetitions is larger than 2. 
· FFS: For PUSCH Type A, UL beams mapping applies to (one or both from Alt.1/2 may be selected), 
· Alt.1: different slots (slot-based beam mapping)
· Alt.2: different frequency hops (mainly considering intra-slot frequency hopping. Refer as beam hopping)
· Note: For PUSCH Type B, it was agreed that at least nominal repetitions are used to map beams
· FFS: Support of half-half mapping. 
· FFS: Use/configuration of a beam mapping pattern if multiple patterns are introduced. 
· FFS: Additional considerations Impact on the mapping patterns due to beam hopping (if beam hopping agreed) and/or (including required beam switching gaps) 
· Companies are encouraged to provide further simulation results to decide details.   




Also, there is majority support for the FL proposal 3.1, and it makes sense to conclude that with less effort. 
Offline proposal  3.1: For M-TRP PUSCH reliability enhancement, further discuss multi-DCI based PUSCH transmission/repetition scheme(s) considering the following aspects.  
· The same TB is repeated towards multiple TRPs with different beams, where one or more PUSCH repetitions are scheduled by one DCI and another one or more PUSCH repetitions are scheduled by another DCI. 
· FFS: Details related to timeline restrictions and beam mapping  
· Changes on Rel-15/16 MCS, TBS determination, and UL resource allocation are not expected from this scheme.
· The scheme is considered to be supported only if there are gains over single DCI based PUSCH repetition schemes and a similar scheme is not supported by m-TRP PDCCH (e.g. Option 3). 
· Companies are encouraged to provide simulation results to decide the support of the scheme in next RAN1 meetings

Please comment preferred changes below. Please do not edit the draft proposal above and suggest your modification (if any) in the comments.  
	Company
	Comments

	Apple
	Do not support the proposal. We have already agreed single-DCI based operation. There are still lots of remaining issues for single-DCI. We do not see clear benefit for multi-DCI operation. 

	LG
	Support

	ZTE
	Support

	Samsung
	Support FL proposal.

	NTT Docomo
	We support FL proposal

	MediaTek
	We have the same view as Apple, but we are fine with the proposal for the progress.

	Futurewei
	Support

	InterDigital
	Support FL proposal

	Intel
	Same view as Apple but we can live with it.

	NEC
	Support the proposal.

	Fujitsu
	Support FL’s proposal.

	Ericsson
	Support FL’s proposal.

	Xiaomi
	Support FL’s proposal

	Spreadtrum
	Fine with FL’s proposal

	vivo
	Support the proposal in principle.
Just to clarify the meaning of “Changes on Rel-15/16 MCS, TBS determination, and UL resource allocation are not expected from this scheme”.
Does it apply a restriction on same MCS, TBS, resource allocation should be indicated by multiple DCIs? Or reuse MCS table as Rel-15/16, method of TBS determination, and method of resource allocation configuration and indication?
If it is the latter one, we are OK.

	Huawei, HiSilicon
	Fine with FL proposal.

	OPPO
	We share the same view as Apple and don’t see the benefits to support M-DCI based schemes. The reliability of the UL transmission does not depend on only PUSCH, but also depends on PDCCH. For M-DCI cases, do the proponents intend to transmit each DCI from both TRPs? E.g., DCI associated with CORESET pool index 0 is transmitted from TRP0 and TRP 1, DCI associated with CORESET pool index 1 is also transmitted from TRP0 and TRP1.  

	Nokia, NSB
	Support FL’s proposal

	CATT
	Agree with Apple and OPPO.

	FL
	Apple, Oppo, CATT >> Understand your views. As the proposal was supported by the majority, this is something we should decide in GTW session. 
VIVO >> The scheme shall reuse MCS table as Rel-15/16, method of TBS determination, and method of resource allocation configuration and indication. 
No changes to FL proposal. 
Offline proposal  3.1: For M-TRP PUSCH reliability enhancement, further discuss multi-DCI based PUSCH transmission/repetition scheme(s) considering the following aspects.  
· The same TB is repeated towards multiple TRPs with different beams, where one or more PUSCH repetitions are scheduled by one DCI and another one or more PUSCH repetitions are scheduled by another DCI. 
· FFS: Details related to timeline restrictions and beam mapping  
· Changes on Rel-15/16 MCS, TBS determination, and UL resource allocation are not expected from this scheme.
· The scheme is considered to be supported only if there are gains over single DCI based PUSCH repetition schemes and a similar scheme is not supported by m-TRP PDCCH (e.g. Option 3). 
· Companies are encouraged to provide simulation results to decide the support of the scheme in next RAN1 meetings




3 		Proposals for Phase #2
[bookmark: _Hlk528168953]The following Fl proposals are new proposals for the phase 2 discussion. 
Several companies wanted to agree on FR1 power control, but details are not provided in the contributions. Therefore, it makes sense that Ran1 agree only on the principal, but further study required enhancements. 
[Draft for offline] Proposal 1: For PUCCH/PUSCH multi-TRP enhancements in FR1, 
· Support separate power control for different TRP.
· FFS: Required enhancements.   
Please comment preferred changes below. 
	Company
	Comments

	Apple
	Support in principle. Maybe we need to add another FFS as follows:
FFS: how to define the association between PUCCH/PUSCH and TRP.

	LG
	We fine with the proposal.

	ZTE
	Support the proposal. Also OK with Apple’s proposal. 

	Samsung
	Support the proposal. Also OK with Apple’s proposal.

	NTT Docomo
	Support the proposal.

	MediaTek
	Support. Fine with Apple’s proposal.

	Futurewei
	Support

	InterDigital
	Support FL proposal

	QC
	It is not clear why PUSCH is listed in the proposal for FR1. The previous agreement works for PUSCH in both FR1 and FR2 (through SRI). In our understanding, only PUCCH requires further discussion for FR1, and not PUSCH.

	Intel
	We don’t think this is a critical issue to be addressed in this meeting

	NEC
	Support the proposal, and OK with Apple’s update.

	CMCC
	Support

	Fujitsu
	Support FL’s proposal.

	Ericsson
	Support FL’s proposal.  Ok to include Apple’s suggested FFS as well.

	OPPO
	Support

	Xiaomi
	we think this principle should be applied to both FR1&FR2

	Spreadtrum
	Support

	APT
	Support the proposal. And fine with Apple’s proposal.

	vivo
	We have similar view as QC. Agreement (Proposal 2.5 from FL summary) is for PUCCH FR2, while Agreement (Proposal 3.6 from FL summary) just mentions PUSCH which should include both FR1 and FR2. So the only remaining issue is PUCCH for FR1.

	Huawei, HiSilicon
	Support FL proposal. Beam specific power control in R16 may not be suitable for multi-TRP in FR1, so further study is needed. 

	Nokia, NSB
	Support FL’s proposal

	CATT
	Agree with Xiaomi that both FR1 and 2 should be considered. 

	Fraunhofer
	Support FL’s proposal.

	FL
	QC, VIVO has concerns mentioning of PUSCH. Others are more or less ok with the update also suggested by Apple. Intel thinks that this is not a critical issue but can be handled later. 
As QC, VIVO mentioned, we shall remove FR1 as the agreement before on PUSCH power control was generic. Also, added Apple’s suggestion. 
Updated Proposal 1: For PUCCH/PUSCH multi-TRP enhancements in FR1, 
· Support separate power control for different TRP.
· FFS: how to define the association between PUCCH and TRP.
· FFS: Required enhancements.   



Based on some company inputs, the following is proposed, 
[Draft for offline] Proposal 2: For PUCCH multi-TRP enhancements, if supporting of the dynamic indication of the number of repetitions is supported, 
· The number of repetitions is indicated, 
· Alt1. A separate field in DL DCI formats
· Alt.2. Associate with existing DCI filed (e.g. TDRA)
· Candidate values for the number of repetitions are (2, 4, 6, 8)
· FFS: additional values. 

Please comment preferred changes below. 
	Company
	Comments

	Apple
	We do not think it is reasonable to discuss something with assumption that if something is agreed. We have already agreed to study dynamic indication, and companies can bring their solution at next meeting.

	LG
	We are ok with the proposal.

	ZTE
	Support this proposal.  The minor revision is as follows
Proposal 2: For PUCCH multi-TRP enhancements, if supporting of the dynamic indication of the number of repetitions is supported, 
· The number of repetitions is indicated, 
· Alt1. A separate field in DL DCI formats
· Alt.2. Associate with existing DCI filed (e.g. TDRA, PRI)
· Candidate values for the number of repetitions are (2, 4, 6, 8)
FFS: additional values.

	NTT Docomo
	We support FL proposal and also fine with ZTE’s revision.

	MediaTek
	We agree with Apple.

	Futurewei
	Seems a bit pre-mature. May wait until the next meeting.

	InterDigital
	Support FL proposal, and we are OK with ZTE’s revision.

	QC
	It is ok to discuss this in the next meeting. Alternatively, if we can agree on dynamic indication of number of repetitions, we are open to discuss it in this meeting. In that case, we do not think a new field is needed. As suggested by ZTE, existing PRI field can be used if the related configurations are per PUCCH resource (rather than per PUCCH format).

	Intel
	Similar view as Apple, we can discuss in next meeting

	NEC
	We think it’s better to be discussed in next meeting.

	CMCC
	This can be discussed after the discussion of whether dynamic indication of the number of repetitions is supported or not.

	Fujitsu
	Agree with Apple.

	Ericsson
	Support the proposal with revisions made by ZTE.

	OPPO
	Support the proposal. Also fine with ZTE’s modification

	Xiaomi
	We think this is also related to Proposal2.3 which is still under discussion. We prefer this to be discussed in the next meeting.

	Spreadtrum
	Fine with FL’s proposal, also fine with updated proposal from ZTE

	vivo
	Dynamic PUCCH repetition can be discussed further. Besides, Alt.3 can be added:
[Draft for offline] Proposal 2: For PUCCH multi-TRP enhancements, if supporting of the dynamic indication of the number of repetitions is supported, 
· The number of repetitions is indicated, 
· Alt1. A separate field in DL DCI formats
· Alt.2. Associate with existing DCI filedfield (e.g. TDRA)
· Alt.3. PRI indicating a PUCCH resource with configured repetition number
· Candidate values for the number of repetitions are (2, 4, 6, 8)
FFS: additional values.

	Huawei, HiSilicon
	We prefer ZTE or Vivo’s version. We are also fine to discuss in next meeting. 

	Nokia, NSB
	Similar to other companies, we prefer to wait at least till next RAN1 meeting before further discussing the dynamic indication of number of repetitions. 
Also, there is an ongoing related discussion and proposal under IIoT/eURLLC (specifically under 8.3.1.1). Better to avoid any overlap between working groups.     

	CATT
	Agree to discuss this in the next meeting.

	FL
	Several companies think that this can be discussed in the next meeting. However, there are another set of companies thinks that progress can be made here. Also, the progress on dynamic indication can be still made conditionally unless companies do not object the dynamic indication itself.
Also, please note that the next meeting may have limited time compared to this time, so FL suggests listing down the options so RAN1 can decide details soon enough. 
FL suggest focusing on exact alternatives and other aspects that may require further discussion. Based on a few suggestions by companies, the updated FL proposal is the following, 
Updated Proposal 2: For PUCCH multi-TRP enhancements, if supporting of the dynamic indication of the number of repetitions is supported, 
· The number of repetitions is indicated 
· Alt1. A separate field in DL DCI formats
· Alt.2. Associate with existing DCI filed (e.g. TDRA, PRI)
· Candidate values for the number of repetitions are (2, 4, 6, 8)
· FFS: additional values.

	FL2
	Updated version during email discussion, 
Updated Proposal 2: For PUCCH multi-TRP enhancements, if the dynamic indication of the number of repetitions is supported, 
· The number of repetitions is indicated 
· Alt1. A separate field in DL DCI formats
· Alt.2. Associate with existing DCI filed (e.g. TDRA, PRI)
· Other variants
· Candidate values for the number of repetitions are (2, 4, 6, 8)
· FFS: additional values.
· Note: Alt.1 and Alt.2 are mentioned mainly for consideration/discussion purpose only. Companies are free to propose any other methods of indicating the number of repetitions. 



Few companies wanted to discuss TA related aspects for both PUSCH and PUCCH. The FL proposal is the following, 

[Draft for offline] Proposal 3: For PUCCH/PUSCH multi-TRP enhancements, study further additional impacts RAN1 foresee on the assumptions of having different UL Tx timing vs single UL Tx timing towards different TRPs. 
· For different UL Tx timing scenarios, the UE does not expect to have overlapping UL Tx transmissions towards different TRPs. 
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Please comment preferred changes below. 
	Company
	Comments

	Apple
	Do not support the proposal. We do not think the assumption exists. Timing related issues have been widely discussed in 2b in both RAN1 and RAN, and there’s no concensus. We do not want to repeat the discussion.

	LG
	PUCCH/PUSCH repetition is beneficial even when difference of TRP distance is large especially in FR2. This is because blockage loss and probability is high due to various soft materials such as body, glass and so on even when UE is close to one TRP. If we limit the single UL Tx timing towards different TRPs, practical scenario where UL repetition scheme can be applied is quite limited especially in FR2.

	ZTE
	We think this discussion is out of the scope of this agenda. It is better to focus on the higher priority issues.

	Samsung
	We think the first bullet should be removed and only a main bullet is enough.

	MediaTek
	Do not support. We share a similar view as Apple. Whether there is impact from different UL Tx timings highly depends on the target scenarios of multi-TRP. It is without doubt there would be impact if all scenarios are to be supported for multi-TRP operation. However, in practice there are only a few scenarios where multi-TRP deployment is feasible and affordable. If we follow the agreed EVM, i.e., Uma with FR1 and indoor hotspot with FR1 and FR2, then our analysis shows that the CP is more than sufficient to accommodate the UL Tx timing difference.

	Futurewei
	Support.
Please note that this proposal per se is not about deciding different UL timings; it is about whether 3GPP should consider different UL timings vs one UL timing. This question has to be answered, otherwise a UE/network may, by default, assume PUCCH/PUSCH transmission to a TRP requires a TRP-specific UL timing, which has always been done in the past. We are not aware of any PUCCH/PUSCH transmission timing not adjusted according to its target cell/TRP, and hence we believe this is the de facto default. But to avoid any potential confusion, RAN1 needs to clarify and a conclusion/decision is needed.
Note that UL timing is also a more severe issue from DL timing. As shown in our tdoc, even if the DL arrival times are within CP, UL arrival times may still be longer than TRP CP. To ensure UL arrival times with one CP, the DL arrival times have to be within 0.5 CP, which is too stringent and unrealistic. 

	InterDigital
	We share a similar view to ZTE. Other issues have higher priority.

	QC
	Do not support. Same understanding as most other companies.

	Intel
	This use-case is relevant to us but we should address large timing difference for UL/DL together. Not support this proposal

	NEC
	Similar view with most companies. In case of multi-TRP transmission, different UL Tx timing e.g. exceeding CP length seems not a typical scenario. We can focus on high priority issues first.

	Fujitsu
	Do not support. It seems difficult to reach consensus.

	Ericsson
	Do not support.  Similar view as most other companies not supporting this proposal.

	OPPO
	Not support. Share the similar view as many companies

	Xiaomi
	Not support, Similar view with intel

	Spreadtrum
	Not support

	vivo
	This issue can be of low priority.

	Huawei, HiSilicon
	Fine to further study.

	Nokia, NSB
	Support FL’s proposal in principle.
Also, we are OK with Samsung’s suggestion. And in our view this proposal should be treated with low priority

	CATT
	We don’t support this proposal.

	FL
	The majority of companies do not support the proposal. The proposal is dropped. 




For PUSCH repetitions, there were suggestions on discussing RV mapping patterns for PUSCH repetitions. 

[Draft for offline] Proposal 4: For single DCI based PUSCH multi-TRP enhancements, support the following RV mapping for PUSCH repetition Type A,
· DCI indicates the first RV for the first PUSCH repetition, and the RV pattern (0 2 3 1) is applied separately to PUSCH repetitions of different TRPs with a possibility of configuring RV offset for the starting RV for the second TRP (The same method as PDSCH scheme 4)
· FFS: Reuse of the same method for PUSCH repetition Type B. 

Please comment preferred changes below. 
	Company
	Comments

	Apple
	OK 

	LG
	We prefer remove FFS and apply the same mechanism for Type A and B. we fail to see technical reason to support separate mechanism.

	ZTE
	OK.   We prefer to keep FFS for repetition TypeB. More study is needed from our side.

	Samsung
	Support FL proposal.

	NTT Docomo
	We support FL proposal.

	MediaTek
	Support

	Futurewei
	Support

	InterDigital
	We share a similar view to ZTE. Other issues have higher priority.

	QC
	Support. We think the same proposal should be applicable to both Type A and Type B.

	Intel
	OK – we prefer to keep FFS

	NEC
	Support the proposal.

	CMCC
	Support

	Fujitsu
	Support FL’s proposal.

	Ericsson
	Support FL’s proposal.

	OPPO
	Support

	Xiaomi
	We generally agree with the proposal. But for current CG-PUSCH, other RV sequence like (0,3,0,3),(0,0,0,0) besides(0,2,31) are also considered configurable, which can have better self-decodebility than combining gain. This can also bring benefits to ensure the self-decodable capability when blockage or deep fading occurs in one TRP-UE link in multi-TRP scenarios, and thus give the network more flexibility and chance to improve the performance with RV configuration. So we would like to propose to add this as FFS to decide in the next meeting, as below:

[Draft for offline] Proposal 4: For single DCI based PUSCH multi-TRP enhancements, support the following RV mapping for PUSCH repetition Type A,
· FFS: DCI indicates the first RV for the first PUSCH repetition, and the RV pattern is applied separately to PUSCH repetitions of different TRPs with a possibility of configuring RV offset for the starting RV for the second TRP (The same method as PDSCH scheme 4)
· FFS: RV pattern/sequence is configurable, possible RV sequence e.g. (0,2,3,1),(0,3,0,3),(0,0,0,0),…etc. can be considered;
· FFS: Reuse of the same method for PUSCH repetition Type B. 



	Spreadtrum
	Support FL’s proposal. 

	APT
	Support the proposal. Also, we prefer to keep FFS. Similar view as InterDigital, other issues should be considered jointly.

	vivo
	Support.

	Huawei, HiSilicon
	Support

	Nokia, NSB
	Support the FL’s proposal

	CATT
	We share similar view as InterDigital.

	Fraunhofer
	Support FL’s proposal.

	FL
	Majority of companies support the proposal. There are different opinions on keeping “FFS: Reuse of the same method for PUSCH repetition Type B” or not. 
In general, it makes sense to keep Type B scenario as FFS, as something like that should be further evaluated prior concluding, whereas for PUSCH Type A, it makes sense to follow PDSCH scheme 4.  
Xiaomi >> In multi-TRP PDSCH scheme 4, the same discussion took place on self decodability. 0 2 3 1 also self-decodable and separately applied per TRP. So, nothing different is needed for PUSCH. Also, there is a majority view on supporting 0 2 3 1 only and the same mechanism used in PDSCH can be applied. For CG PUSCH, things have to configure while DCI based method cannot entirely rely on the same approach. 
No changes made to the proposal. 
Proposal 4: For single DCI based PUSCH multi-TRP enhancements, support the following RV mapping for PUSCH repetition Type A,
· DCI indicates the first RV for the first PUSCH repetition, and the RV pattern (0 2 3 1) is applied separately to PUSCH repetitions of different TRPs with a possibility of configuring RV offset for the starting RV for the second TRP (The same method as PDSCH scheme 4)
· FFS: Reuse of the same method for PUSCH repetition Type B. 




In the last meeting, there was an agreement on whether to support two beams within one repetition” Further study PUSCH transmission without repetition as a potential candidate M-TRP PUSCH scheme”. 
[Draft for offline] Proposal 5: For single DCI based M-TRP PUSCH reliability enhancement, down select one of the following, 
· Alt.1 : Support PUSCH transmission without repetition by multiple TPMI/SRI.
· Alt.2 : No further discussion on PUSCH transmission scheme without repetition.

Please comment preferred changes below. 
	Company
	Comments

	Apple
	Support Alt2

	LG
	Support Alt1, which reduces latency and increase reliability. Spec impact can be minimized by reusing existing frequency hopping framework.

	ZTE
	Alt.2.  In our view, Alt1 is out of scope of this agenda. 

	Samsung
	Support Alt2.

	NTT Docomo
	Support Alt.2.

	MediaTek
	We support Alt. 2. We did not identify any need to additionally support PUSCH transmission without repetition.

	Futurewei
	Support Alt.2, but also OK with Alt. 1.

	InterDigital
	Support Alt.2.

	QC
	Support Alt2. Given that both Type A and Type B repetitions are already available as framework for M-TRP PUSCH repetition, we do not see the need for an additional scheme. 
We would like to note that the situation for PUCCH is different since there is no Type B equivalent for PUCCH repetition currently.

	Intel
	Alt-2

	NEC
	Support Alt 2.

	CMCC
	Support Alt2.

	Fujitsu
	Slightly prefer Alt1, but OK with Alt 2 if this is the majority view.

	Ericsson
	Alt-2

	OPPO
	Support Alt.2

	Xiaomi
	Support alt-2

	Spreadtrum
	Support Alt-2, but also fine with Alt-1 for PUSCH repetition type A.

	APT
	Support Alt.2. We think this approach may be more suitable for multi-DCI case. We prefer to discuss this in multi-DCI discussion.

	Vivo
	We agree with LG.
If intra-repetition beam switching is not supported, there will be no enhancement for PUSCH with repetition number =1 in Rel-17.

	Huawei, HiSilicon
	Support Alt 1, as this is important to reduce latency especially for URLLC traffic. Similar with LGE’s view, the mapping to frequency hops for PUSCH with repetitions can be reused to PUSCH without repetition. Please note that UE may not support Type B repetition, and in this case alt 1 can provide better reliability with less latency. Even UE can support Type B repetition, it cannot switch to type B from type A dynamically when channel changes, while alt 1 provides dynamic adaptation to channel changes.

	Nokia, NSB
	Support Alt.2

	CATT
	Support Alt2

	Fraunhofer
	Agree with LG and Huawei. Support Alt. 1.

	FL
	Majority support Alt.2. Only LG, HW, and Fraunhofer seems to be supporting Alt.1. 
The updated proposal is, 
Updated Proposal 5: For single DCI based M-TRP PUSCH reliability enhancement, PUSCH transmission scheme without repetition is not supported.



Few companies also suggested discussing required enhancements on PTRS-DMRS association. 
[Draft for offline] Proposal 6: For single DCI based M-TRP PUSCH repetition Type A and B, Further study required enhancements on PTRS-DMRS association.
Please comment preferred changes below. 
	Company
	Comments

	Apple
	Support

	LG
	Support

	ZTE
	Support

	Samsung
	Support

	NTT Docomo
	We support FL proposal.

	Futurewei
	Support

	NTT Docomo
	Support FL proposal.

	QC
	Support.

	Intel
	Support

	NEC
	Support the proposal.

	CMCC
	Support

	Fujitsu
	Support

	Ericsson
	Support FL’s proposal.

	OPPO
	Ok with further study

	Xiaomi
	Support the proposal for further study

	Spreadtrum
	Support FL’s proposal

	vivo
	Support.

	Huawei, HiSilicon
	The benefit is not clear to us, clarification of the motivation on potential enhancements and benefits would be appreciated.

	Nokia, NSB
	Support FL’s proposal

	CATT
	Support this proposal.

	Fraunhofer
	Support FL’s proposal.

	FL
	This is an offline agreement, 
Offline agreement 6: For single DCI based M-TRP PUSCH repetition Type A and B, further study required enhancements on PTRS-DMRS association.




4 	Summary of all proposals
New Agreements
The following was agreed during 12th November 2020 GTW3 session, 
Agreement
For multi-TRP TDM-ed PUCCH transmission schemes, 
· Support the use of a single PUCCH resource 
· Up to two spatial relation info’s can be activated per PUCCH resource via MAC CE
· FFS: Required enhancements for FR1
· FFS: Use of multiple PUCCH resources.  


Agreement
For M-TRP PUSCH reliability enhancement, further discuss multi-DCI based PUSCH transmission/repetition scheme(s) considering the following aspects.  
· The same TB is repeated towards multiple TRPs with different beams, where one or more PUSCH repetitions are scheduled by one DCI and another one or more PUSCH repetitions are scheduled by another DCI. 
· FFS: Details related to timeline restrictions and beam mapping  
· Changes on Rel-15/16 MCS, TBS determination, and UL resource allocation are not expected from this scheme.
· The scheme is considered to be supported only if there are gains over single DCI based PUSCH repetition schemes and a similar scheme is not supported by m-TRP PDCCH (e.g. Option 3). 
Companies are encouraged to provide simulation results to decide the support of the scheme in next RAN1 meetings
The support of multi-DCI based PUSCH transmission/repetition scheme(s) in Rel-17 will be decided in RAN1#104-e

Further discussion: Proposal 2.4 and 3.4
The working assumption was discussed for proposal 3.4, and a similar thing can be done for 2.4 from the FL perspective. 
Possible Working Assumption (proposal 3.4)
For single DCI based M-TRP PUSCH repetition Type A and B, allow the possibility to configure either cyclic mapping or sequential mapping of UL beams.
· The support of cyclic mapping can be optional UE feature for the cases when the number of repetitions is larger than 2.
· FFS: For PUSCH Type A, UL beams mapping applies to (one or both from Alt.1/2 may be selected), 
· Alt.1: different slots (slot-based beam mapping)
· Alt.2: different frequency hops (mainly considering intra-slot frequency hopping. Refer as beam hopping)
· Note: For PUSCH Type B, it was agreed that at least nominal repetitions are used to map beams
· FFS: Support of half-half mapping. 
· FFS: Additional considerations on mapping patterns (including required beam switching gaps) 
· Companies are encouraged to provide further simulation results to decide details.   
Working Assumption to be revisited after RAN4 response on switching gaps for cyclical pattern

Possible working assumption (proposal 2.4): For PUCCH multi-TRP enhancements in Scheme 1, allow the possibility to configure either cyclic mapping or sequential mapping of spatial relation info’s over PUCCH repetitions. 
· FFS: Applicability of mapping patterns for different beam switching gaps
· The support of cyclic mapping can be optional UE feature for the cases when the number of repetitions is larger than 2. 
· Note: For Scheme 1, cyclical mapping pattern and sequential mapping pattern are as follows, 
· Cyclical mapping pattern: the first and second beam are applied to the first and second PUCCH repetition, respectively, and the same beam mapping pattern continues to the remaining PUCCH repetitions. 
· Sequential mapping pattern: the first beam is applied to the first and second PUCCH repetitions, and the second beam is applied to the third and fourth PUCCH repetitions, and the same beam mapping pattern continues to the remaining PUCCH repetitions.
Working Assumption to be revisited after RAN4 response on switching gaps for cyclical pattern
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Offline Agreements 
All stable proposals from section 3 can also be endorsed if there are no objections, 
Offline agreement (Proposal 1): For PUCCH multi-TRP enhancements in FR1, 
· Support separate power control for different TRP.
· FFS: how to define the association between PUCCH and TRP.
· FFS: Required enhancements.   

Offline agreement (Proposal 4): For single DCI based PUSCH multi-TRP enhancements, support the following RV mapping for PUSCH repetition Type A,
· DCI indicates the first RV for the first PUSCH repetition, and the RV pattern (0 2 3 1) is applied separately to PUSCH repetitions of different TRPs with a possibility of configuring RV offset for the starting RV for the second TRP (The same method as PDSCH scheme 4)
· FFS: Reuse of the same method for PUSCH repetition Type B. 

Offline agreement (Proposal 5): For single DCI based M-TRP PUSCH reliability enhancement, PUSCH transmission scheme without repetition is not supported.

Offline agreement (proposal 6): For single DCI based M-TRP PUSCH repetition Type A and B, further study required enhancements on PTRS-DMRS association.

[bookmark: _GoBack]Further discussion: Proposal 2
Please provide any comments on possibility of agreeing this. 
Updated Proposal 2: For PUCCH multi-TRP enhancements, if the dynamic indication of the number of repetitions is supported, 
· The number of repetitions is indicated 
· Alt1. A separate field in DL DCI formats
· Alt.2. Associate with existing DCI filed (e.g. TDRA, PRI)
· Other variants
· Candidate values for the number of repetitions are (2, 4, 6, 8)
· FFS: additional values.
· Note: Alt.1 and Alt.2 are mentioned mainly for consideration/discussion purpose only. 
· Companies are free to propose any other methods of indicating the number of repetitions.
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