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1. [bookmark: _Hlk492027000]  Introduction
[bookmark: _Hlk68892346]The document is based on the earlier version 
R1-2103843	Summary #1 of Multi-TRP for PUCCH and PUSCH		Moderator (Nokia)
R1-2103844	Summary #2 of Multi-TRP for PUCCH and PUSCH		Moderator (Nokia)

Updates are only in Section 2. 
· Proposal for discussion are in yellow highlight. 
· Proposals to endorse in email tread are in purple. 
· Feature lead comments are in blue highlight. 
2. [bookmark: _Hlk68892394]	Proposals after Phase #1/#2
[bookmark: _Hlk528168953]Proposal 2.2/3.1: Power control TPC
Proposal 2.2: To support per TRP closed-loop power control for PUCCH, 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).
· When the second field is not configured by RRC, 
Down select one from the following,
· Option 1: 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.
· Option 2: A single TPC field (the existing 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 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. 

Proposal 3.1: 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.
Concerns on P3.1: ZTE
On P2.2, the blue part is offline agreed content. Companies are objecting to option 1. Some companies are suggesting option 2. FL suggestion is option 4 as that is the second majority proposal based on company contributions.  
	Company
	Comments

	InterDigital
	Support FL’s proposals 2.2 and 3.1. 

	Futurewei
	Support the proposal. Option 4 is not very clear to us --- is it a joint encoding for two TPC values in one field with increased DCI bits? Or the DCI bits are not increased? If the bits are increased, then it is essentially equivalent to Option 3 and redundant. If the bits are not increased, then RAN1 needs to add a new TPC command table for 1 bit. Seems not worth the effort. So Option 2 is preferred out of these two.

	QC
	We do not support this proposal. We compromised to the previous version that FL had for simplicity and to close the issue. We cannot accept these level of unnecessary optimizations for the case that the second field is not configured.

	LG
	We support Option 1 and have the same view with QC. Option 2 and 4 is not clear. In Option 2, how does UE determine which beam TPC applied for a given slot? Also, Option 4 has very different meaning depending on whether it is 2 bits or more, as FW mentioned.

	Lenovo/MotM
	We support Option 4 or Option 1 while Option 4 is preferred.

	NTT Docomo
	Option2/4 is not necessary.
Similar view with Futurewei on option4.
For option2, in our understanding, one bit is needed additionally to indicate which beam the TPC is applied. So option2 also does not provide much benefit to option3 in saving overhead and requires additional effort.

	ZTE
	Support FL’s proposal and prefer Option 2, which can minimize DCI overhead the most.
Regarding how to indicate TPC value to the specific TRP, one way can be define the rule for the cases of different beam pattern. For example, the indicated TPC value used for the first and second slot in order when cyclical beam pattern is configured, and it used for the first&second slots and third&fourth slots in order when sequential beam pattern is configured. Generally, we can also be fine with other ways to address this issue.

	Xiaomi
	we support Option 1 and share the same view with QC. The dynamic switching can be used for the TPC field also, can’t see the necessity to introduce such mechanism before the dynamic switching has not been decided yet.

	Samsung
	We have same view with QC and LG. We do not support the current version of proposal but can support the previous version of proposal(if RRC configured, Option3. If RRC not configured, Option1).

	MediaTek
	We support Proposal 3.1 but not Proposal 2.2. We have the same views as QC, LG, Samsung. We support the previous Proposal: Option 3 if RRC configured; otherwise Option 1.

	APT
	Support FL’s proposal and prefer Option 2.
Regarding option 2, we agree with ZTE example.
Regarding option 4, our understanding is some sort of joint encoding for two TPC values and is less favorable for us.
To our understanding, the design logic for option 1 and option 3 is very different. Option 3 optimizes the system by adapting to channel conditions of the concerned paths, while option 1 aims at a workable system for enabling PUSCH repetition. We see it contradictory when supporting option 1 and option 3 at the same time.

	Fujitsu
	Support the proposal 2.2 and 3.1.

	OPPO
	We share the similar view as QC

	CMCC
	Support FL’s proposal and prefer Option 4.
For Option 2, we are a little confused with ZTE’s example. When the UE intend to apply multiple continuous TPC commands for only one TRP, how does it work?

	FL update #1
	Please see the ongoing discussion in email. This is being discussed in email. This discussion is closed as there are multiple objections in here. we try to converge in email. 

	FL Update #2
	Latest proposal from email discussion and company support. 
Proposal 2.2: To support per TRP closed-loop power control for PUCCH , 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).
· 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.
Support: (19) QC, Lenovo , LG, SS, DCM , Oppo , MTek , Xiaomi , Spreadtrum , NEC , Covinda , Nokia, CATT, E///, IDC , CMCC , FW , TCL , Intel, ZTE
Concerns: (3) Apple, HW, APT
 Proposal 3.1: 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.





Proposal 2.3-2/3: Working assumptions one beam mapping
Proposal 2.3-2: Confirm the following Working Assumption:
For PUCCH multi-TRP enhancements in Scheme 1, it is possible 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.
Concerns: Intel
Proposal 2.3-3: Confirm the following Working Assumption (with small correction of typo and clarification on UE capability):
· For beam mapping /power control parameter set mapping for PUCCH repetitions,
· For M-TRP PUCCH Scheme 1 in FR1, it is possible to configure either cyclic mapping or sequential mapping of power control parameter sets over PUCCH repetitions (similar to spatial relation info’s over PUCCH repetitions).
· For M-TRP PUCCH Scheme 3, reuse the same methods as Scheme 1 (by replacing slots with sub-slots) for beam mapping or power control resource parameter set mapping to sub-slots.
· The support of cyclic mapping can be optional UE feature for the cases when the number of repetitions is larger than 2. 
Concerns: Intel
The above will be presented to Chair to endorse. 
	Company
	Comments

	Intel
	Concern on sub-bullet-2 of 2.3-2 and sub-bullet-3 of 2.3-3: We think that power consumption is a function of beam switching events that cannot be optimized by beam switching restriction on a particular channel or CC. It depends on the number of beam switching events at the UE due to all channels and CCs for the same band (same RF). If we make this kind of agreements, such kind of optimization can propagate to many DL/UL channels and create unnecessary work down the road

	FL Update #1
	I think the working assumption on mapping pattern already had the UE optional feature mentioned and RAN4 reply (to some extend) suggests that there would be extra power consumption. I would assume that is direct UE capability that how much power it can handle. Multiple UE companies express similar views.  




Proposal 3.2-2: Open-loop power control 
Proposal 3.2-2: For the indication of open-loop power control parameter (OLPC) in DCI format 0_1/0_2, down-select one from below options, 
· Option 1: Support enhanced open-loop power control parameter (OLPC) set indication by indicating per-TRP OLPC set.
· FFS: Details of indication.
· Option 2: No change to legacy open-loop power control parameter (OLPC) set indication 

Based on the majority and technical details provided by proponents, FL thinks Option 1 is the way forward. Comment if you are objecting with clear technical details (if you do not support it). Please do not comment like “it is not clear the benefits” and “we do not support it”. The idea is to take the technically good decision, and people who suggested option 2 did not provide clear reasons. If you do not present the case with technical details, there is no point in saying “not support” the proposal.  

	Company
	Comments

	InterDigital
	Support FL’s proposal. 

	Futurewei
	Support, as it is a direct extension of the legacy design

	QC
	Support. Since we explained the clear benefit of Option1, we do not repeat the arguments here. So far, we have not seen technical reasons why enhacements are not needed.

	Lenovo/MotM
	Support.

	NTT Docomo
	Support.

	ZTE
	Support FL’s proposal.

	Xiaomi
	Support the FL’s proposal

	Samsung
	We can support FL’s proposal if “FFS: details of indication” can include both two OLPC fields based method and one OLPC field based method. 

	MediaTek
	Support FL’s proposal and fine with Samsung’s update on FFS.

	Fujitsu
	Support.

	OPPO
	We are ok with proposal

	vivo
	Support.

	CMCC
	Support.

	Fl update #1
	There is good support to conclude this discussion. 


	Ericsson
	We have a technical question for the proponents of this scheme.  The main argument from the proponents is that different TRPs could have difference interference, and hence the proposal to enhance indicating per-TRP OLPC set.  If we follow the same argument, then we should also have different MCS, different number of layers, different resource allocations, etc for the two TRPs. But in single-DCI based multi-TRP PUSCH, we use the same MCS, the same number of layers, the same resource allocations for the different TRPs.  So why do we only need to optimize only for indicating per-TRP OLPC set?  Could the proponents clarify? 

	QC
	In response to the question from Ericsson: For mTRP PUSCH scheme we already agreed to use different sets of power control parameters, which includes different P0 values. Also, we agreed to have two SRI fields. Then, the way OLPC set indication works in Rel. 16 is based on the presence of SRI field and the one bit PLPC set indication indicates whether to follow SRI or a new P0 value. The issues then become: i) When to apply a power boost, should we use the same new P0 value for both TRPs? ii) Whether we should apply the power boost for both TRPs all the time or it should be per TRP
For i), anyway enhacements are needed. Using per-TRP P0 in the absence of power boost (no interference from eMBB) but using a common P0 across the two TTPs in the case of power boost (due to interference from eMBB UE) does not make sense. For ii), we think enhacements are needed since the eMBB UE does not create same interference at both TRPs.
Ericsson’s question seem to be related to ii) above. We think the situation is a bit different that MCS / # of layers / RBs in three fronts: 1) The enhacements for per-TRP OLPC set indication does not impact TBS determination rules while per-TRP MCS / # of layers / RBs does impact TBS determination 2) The overhead for per-TRP OLPC set indication is one bit only while the overhead for adding a second MCS / # of layers / RBs is much more significant. 3) For reliability enhacements in the presence of blockage, oprtimizing #of coded bits (related to MCS/#of layers/RBs) per TRP may not be beneficial because the assumption is that one TRP may randomely get blocked. For OLPC set indication, the situation is different since we want to avoid unenecessary power boost if we know that eMBB UE does not create interference at one of the TRPs.

	Fl update #2
	E/// comments seem to be answered for some extent by QC. No changes on the FL proposal.  



Proposal 3.2-5: SRI indication is absent 
Proposal 3.2-5: When SRI(s) indication of two SRS resource sets is absent, further discuss to select one from the options
· Alt.1: Define default values of each set of power control parameter (P0-Alpha, PL-RS, and closed-loop index) 
· Alt.2: No additional enhancements is considered.
Hold proposal until 3.9 gets agreed. 

Proposal 3.3-2: Working assumption on PUSCH beam mapping
proposal 3.3-2: Confirm the following working assumption (with removing the last bullet):
For single DCI based M-TRP PUSCH repetition Type A and B, it is possible 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: 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
Concerns: Intel
The above will be presented to Chair to endorse. 

	Company
	Comments

	Intel
	Concern on sub-bullet-1: We think that power consumption is a function of beam switching events that cannot be optimized by beam switching restriction on a particular channel or CC. It depends on the number of beam switching events at the UE due to all channels and CCs for the same band (same RF). If we make this kind of agreements, such kind of optimization can propagate to many DL/UL channels and create unnecessary work down the road

	FL update #2
	Same comment as before. This is already a working assumption. The other version of this proposal was tried by the FL and had more objections. 
Suggest Intel to take the majority view. 




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, down select one of the following options in RAN1 #1054bis-e meeting, 
· Option 1 (4 bits): with a second PTRS-DMRS association field (similar to the existing field), and each field separately indicating the association between PTRS port and DMRS port for two TRPs. 
· Option 2 (2 bits): using the existing PTRS-DMRS association field in DCI for the first TRP, and using reserved entries/bits in DM-RS port indication field for the second TRP.
· Option 3 (2 bits): 1 bit MSB is used to indicate PTRS-DMRS association for the first TRP, and 1 bit LSB is used to indicate PTRS-DMRS association for the second TRP
· if maxNrofPorts = 1, the 1 bit indicates one of the first two DMRS ports. 
· if maxNrofPorts = 2, the 1 bit indicates one of two DMRS ports sharing the same PTRS port.

Fl suggests taking the agreement on above (down select in Ran1 #105-e meeting). The above will be presented to the Chair to endorse. 

	Company
	Comments

	Intel
	question on option 2: DM-RS port indication field for TRP-2 also has extra overhead that is not counted ?

	FL update #2
	DM-RS port indication Field is the same for both TRPs. Proponents of option 2 suggest that there are reserved entries even with a single DM-RS port indication Field. Please check ZTE contribution. Or ZTE can respond with more information. 



Proposal 3.6: CG PUSCH 
Proposal 3.6: For type 1 or type 2 CG based multi-TRP PUSCH repetition, 
· Introduce the second fields of 'p0-PUSCH-Alpha' and 'powerControlLoopToUse' in 'ConfiguredGrantConfig’ 
· For type 1 CG based m-TRP PUSCH repetition, introduce the second fields of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator' and 'precodingAndNumberOfLayers' in 'rrc-ConfiguredUplinkGrant'.
· For type 2 CG based M-TRP PUSCH, two SRIs/TPMIs are indicated via the activating DCI.
· FFS1: UL PT-RS port(s) and DM-RS port(s) for CG type 1
· FFS3: Details on RV mapping. 
· FFS4: Possible transmission occasion for initial transmission
· FFS5: Other TRP specific parameters in 'rrc-ConfiguredUplinkGrant', e.g., 'dmrs-SeqInitialization'.

The above will be presented to Chair to endorse. 

Proposal 3.7: Second TPMI for CB-PUSCH 
[bookmark: _Hlk69495260][bookmark: _Hlk69505765]Proposal 3.7: For CB based M-TRP PUSCH repetition, the first TPMI field is used to determine the entry of the second TPMI field which only contains TPMIs corresponding to the indicated rank (number of layers) of the first TPMI field. The second TPMI field’s bit width, , is determined by the maximum number of TPMIs per rank among all ranks associated with the first TPMI field. For each rank y,  the first  codepoint(s) of the second TPMI field are mapped to  TPMI(s) of rank y associated with the first TPMI field in increasing order codepoint index, the remaining  codepoint(s) are reserved.
· How to describe/capture this in 38.212 is up to the editor.

Concerns: QC(?), ZTE( ?)
The above will be presented to the Chair to endorse. 

	Company
	Comments

	Futurewei
	[bookmark: _Hlk69494815][bookmark: _Hlk69505740]When ky=1, no codepoint is needed. Suggest to add this case:
For each rank y,  if  the first  codepoint(s) of the second TPMI field are mapped to  TPMI(s) of rank y associated with the first TPMI field in increasing order codepoint index, the remaining  codepoint(s) are reserved; else the one TPMI is applied for rank y without indication of the second TPMI field, the  codepoints are reserved.

	QC
	QC can accept this proposal for progress.

	Fl update #1
	The tables which are on the discussion should contain TPMI in both TPMI fields. The suggestion from FW is not inline with older agreement. 

	Intel
	Our understanding is that this is not critical. The existing Rel-16 PINL (precoding information and number of layers) tables can be used for TRP-2. In our analysis the benefit of introducing 5 new tables (8 cases) can save 1 bit max in 6 cases and 2 bits in 2 cases and not worth the specification impact.

	Ericsson
	Regarding the additions suggested by Futurewei.  The value of  is determined by the maximum number of TPMIs per rank among all ranks of the first TPMI field. Based on this proposal, the 2nd TPMI field will be present.  In Futurewei’s proposal, it seems like for a given rank y where Ky =1, the the 2nd TPMI field is present but is not used to indicate the 2nd TPMI.  But what is the gain of this proposal?   Since the second TPMI field is still present, it seems there is no overhead reduction compared to the original proposal from the FL.

	Fl Update #2
	FW, E/// >> agree with Ericsson comment. FL also discussed offline with FW on the suggesting here, and there is no DCI overhead reduction with the update suggested by FW, and will be ok with the FL proposal. 
Intel >> Understand the view that single bit saving is not critical. But almost all companies have this direction. We agreed to the following last time after discussion of another alternative that both entries use the same tables. 
Agreement
For single DCI based M-TRP PUSCH repetition schemes, in codebook based PUSCH,
· Two TPMI fields are indicated in DCI formats 0_1/0_2.
· The first TPMI field uses the Rel-15/16 TPMI field design (which includes TPMI index and the number of layers) of DCI format 0_1/0_2. The second TPMI field only containsindicates the second TPMI index. The same number of layers are applied as indicated in the first TPMI field.
· FFS: Details of second TPMI field interpretation including changes expected in Tables 7.3.1.1.2-2/2A/2B/3/3A/4/4A/5/5A in 38.212
· FFS: Interpreting TPMI fields when multi-TRP and single-TRP PUSCH repetition is applied.
· FFS: whether to support of PUSCH repetitions transmitting towards two TRPs sharing the same TPMI indicated by a TPMI field.
· FFS: The size of the second TPMI field can be equal to or smaller than the size of the first TPMI field





Proposal 3.8: Second SRI field for NCB-PUSCH 
The latest version of the FL proposal is copied here. Tread kept as it is due to diverged views. FL suggest taking this agreement. 
Proposal 3.8: 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, ,  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  codepoint(s) are mapped to  SRIs of rank x associated with the first SRS field, the remaining  codepoint(s) are reserved.

Tread of discussion from Phase 0.
	Company
	Comments

	FL
	Example change for Table 7.3.1.1.2-31 is as follows, 
	1st SRI field
	2nd SRI field

	
	1st SRI field indicates 1 port or SRI
	1st SRI field indicates 2 ports or SRIs
	1st SRI field indicates 3 ports or SRIs
	1st SRI field indicates 4 ports or SRIs

	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 

	0
	0
	0
	0
	0
	0,1
	0
	0,1,2
	0
	0,1,2,3

	1
	1
	1
	1
	1
	0,2
	1
	0,1,3
	1
	reserved

	2
	2
	2
	2
	2
	0,3
	2
	0,2,3
	2
	reserved

	3
	3
	3
	3
	3
	1,2
	3
	1,2,3
	3
	reserved

	4
	0,1
	4
	reserved
	4
	1,3
	4
	reserved
	4
	reserved

	5
	0,2
	5
	reserved
	5
	2,3
	5
	reserved
	5
	reserved

	6
	0,3
	6
	reserved
	6
	reserved
	6
	reserved
	6
	reserved

	7
	1,2
	7
	reserved
	7
	reserved
	7
	reserved
	7
	reserved

	8
	1,3
	
	
	
	
	
	
	
	

	9
	2,3
	
	
	
	
	
	
	
	

	10
	0,1,2
	
	
	
	
	
	
	
	

	11
	0,1,3
	
	
	
	
	
	
	
	

	12
	0,2,3
	
	
	
	
	
	
	
	

	13
	1,2,3
	
	
	
	
	
	
	
	

	14
	0,1,2,3
	
	
	
	
	
	
	
	

	15
	reserved
	
	
	
	
	
	
	
	




	QC
	Do not support the proposal. This depends on if SRI fields indicate dynamic switching between sTRP and mTRP (next proposal). 

	Vivo
	Support in principle except the FFS.

	LG
	Support in principle. For non-CB PUSCH, codepoint in 2nd SRI field can be used to indicate MTRP/STRP switching but codepoint in 1st SRI field cannot be used since rank is indicated only from 1st SRI field. Therefore, two codepoints in 2nd SRI field should be used to indicate STRP 1 and STRP 2 transmission, respectively. If STRP 2 transmission is indicated 1st SRI field should be used to indicate SRS resource in SRS set 1 instead of set 0. We suggest to revise the proposal as follows:
[Draft for offline] Proposal 3.8: 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, ,  for the second SRI field is determined by the maximum number of codepoints per rank among all ranks associated with the first SRI field. For each rank x, the first  codepoints are mapped to  SRIs of rank x associated with the first SRS field, the remaining  codepoints are reserved.
· FFS: If dynamic switching of S-TRP/M-TRP supported with 2nd SRI and above method results , increase the bit width to  The last two reserved entry of the 2nd SRI may be used for indicating S-TRP operation.


	Samsung
	We can also support FL’s proposal. We should make an agreement for this proposal first. And then, we can move on the discussion for the dynamic switching of NCB based PUSCH repetition, based on the design for the second SRI field. 

	NTT Docomo
	Do not support. Share similar view as QC that this depends on whether the 1st SRI field is used to indicate dynamic switching.

	ZTE
	Support FL’s proposal in principle, and one update of FFS should be revised as follows.
[Draft for offline] Proposal 3.8: 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, ,  for the second SRI field is determined by the maximum number of codepoints per rank among all ranks associated with the first SRI field. For each rank x,  the first  codepoints are mapped to  SRIs of rank x associated with the first SRS field, the remaining  codepoints are reserved.
· FFS: If dynamic switching of S-TRP/M-TRP supported with 2nd SRI and above method results , increase the bit width to  The last one or two reserved entriesy of the 2nd SRI may be used for indicating S-TRP operation.
Likewise, FL’s example changes for SRI table looks better and clearer from our perspective.

	OPPO
	Support the main bullet.
Do not support the indication of S-TRP with 2nd SRI field.

	MediaTek
	Support.

	Xiaomi
	in our view, this discussion still relates to the dynamic switching, and the following summary is not accurate enough:
Alt.2: Design 2nd SRI (non-CB) and 2nd TPMI (CB) (with reusing reserved entries in SRI/TPMI field(s)) – ZTE, Intel (CB ?), SS, DCM, CATT, Nokia, Xiaomi, APT, Covinda, NEC

We support the following design as our second preference( a dedicated DCI field is our first priority),
Alt.3: Design 2nd SRI (CB and non-CB) (with reusing reserved entries in SRI fields)- 
Xiaomi,…


	NEC
	Support the proposal.

	Convida Wireless
	Support the proposal.

	Nokia
	We are fine with the proposal in principle.
However, it would be good to first conclude whether to support dynamic switching TRPs order, as this may impact the SRI field(s). Overall, such switching provides dynamic control for the network on whether the multi-TRP PUSCH repetitions should start with a repetition(s) towards the first TRP or the second TRP. 
On the dynamic switching between single TRP and multi-TRP, we have a slight preference towards designing a unified solution for both codebook-based and non-codebook-based modes.  

	Huawei, HiSilicon
	Support the FL proposal in principle. We think that the same principle should be applied for CB and NCB. Dynamic switching issue can be separately discussed in proposal 3.9.

	CATT
	Support FL’s proposal in principle. In our opinion, “If dynamic switching of S-TRP/M-TRP supported with 2nd SRI and above method results , increase the bit width to ” Is unnecessary since the accurate value of is not provided (“The number of bits, ,  for the second SRI field is determined by the maximum number of codepoints per rank among all ranks associated with the first SRI field.”). The proposal can be updated as follows:
[Draft for offline] Proposal 3.8: 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, ,  for the second SRI field is determined by the maximum number of codepoints per rank among all ranks associated with the first SRI field. For each rank x,  the first  codepoints are mapped to  SRIs of rank x associated with the first SRS field, the remaining  codepoints are reserved.
· FFS: If dynamic switching of S-TRP/M-TRP supported with 2nd SRI and above method results , increase the bit width to  The last reserved entry of the 2nd SRI may be used for indicating S-TRP operation.


	CMCC
	Support the proposal.

	Intel
	Same view as QC and DOCOMO that this proposal depends on how dynamic switching between sTRP and mTRP is done. We also believe that enabling dynamic switching is the key feature and further optimization beyond that should be introduced based on savings of bits vs specification impact.

	Futurewei
	Support the proposal in principle.
If a rank x has only one SRI value, i.e., Kx = 1, then no codepoint is needed, and the reserved codepoints can be increased by 1. This should be captured in the proposal.
We also think describing how the 2nd field is design is sufficient in the spec, and there is no need to use any table.

	APT
	Support in principle. However, we have the similar view as we comment in proposal 3.7. We need to determine using which field (e.g., the second SRI field, the second TPMI field or both the second SRI and TPMI field) for dynamic switching between multi-TRP and single-TRP operation first.

	TCL
	Support the proposal.

	FL update #1/2
	QC, DCM >> SRI field (2nd field reserved entries + 1st field reserved entries (if needed)) can still be used for dynamic switching with the proposal above. But that part is FFS. 
Vivo, Oppo >> FFS is coming from the majority of companies. You could object if we agree to support it. 
LG, ZTE >> added the suggested text. 
Xiaomi >> Sorry if I missed your views from the contribution check.
CATT >> I do not think your comment is accurate. Same with TPMI comment. 
Intel >> This proposal’s FFS is the only thing that relates to dynamic switching. That is FFS and nothing wrong with the main bullet. 
FW >> correcting ‘s’in the update below. 
[Draft for offline] Proposal 3.8: 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, ,  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  codepoint(s) are mapped to  SRIs of rank x associated with the first SRS field, the remaining  codepoint(s) are reserved.
· FFS: If dynamic switching of S-TRP/M-TRP supported with 2nd SRI and above method results , increase the bit width to  The last one or two reserved entry entries of the 2nd SRI may be used for indicating S-TRP operation.

QC, DCM, Intel >> please recheck and accept the majority supported direction.

	ZTE
	Support FL’s proposal.

	QC
	This proposal precludes using reserved SRI codepoint for both SRI fields for dynamic switching. This is because if the first SRI field indicates the reserved codepoint, the number of layers can no longer be determined from the second SRI field with this proposal.
Hence, this proposal can be only decided after a decision is made for the dynamic switching.

	Convida Wireless
	Support

	LG
	Support

	NTT Docomo
	Share similar view with QC.

	APT
	Support FL’s report.

	Spreadtrum
	OK

	OPPO
	Ok with the proposal

	vivo
	This proposal can be decided after Proposal 3.9.

	Ericsson
	Support latest FL update.  But the dynamic switching can be discussed separately.

	Samsung
	We can support FL’s proposal. 

	CMCC
	Same view as QC. To avoid the deadlock, we could discuss Proposal 3.9 firstly, as the proposal is related with how the dynamic switching is supported.

	Huawei, HiSilicon
	Support the proposal.

	

FL update #3
	Majority view is to support the proposal. 
QC, vivo, DCM>> Dynamic switching can be discussed separately from this. Please accept the majority view. As you see from P3.9, the discussion is not converging compared to this. This is a critical item that we have to finalize. 
Please highlight if there is anything wrong with this proposal for indicating SRI. 
[Draft for offline] Proposal 3.8: 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, ,  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  codepoint(s) are mapped to  SRIs of rank x associated with the first SRS field, the remaining  codepoint(s) are reserved.
· FFS: If dynamic switching of S-TRP/M-TRP supported with 2nd SRI and above method results , increase the bit width to  The last one or two reserved entries of the 2nd SRI may be used for indicating S-TRP operation.



	Futurewei
	Support the proposal in principle. Back to our previous comment on kx=1: our point there is that kx=1 does not require any indication. Therefore, that codepoint is not needed, and one more reserved codepoint can be added.

	Xiaomi
	This relates to dynamic switching, if we go with new DCI field for dynamic switching, we agree with the SRI indication to save more DCI bits. If not ,we prefer SRI reserved codepoints solution. 

	Intel 
	We I support this – same reason as provided above.

	CATT
	Support FL’s proposal in principle. 

	ZTE
	Support FL’s proposal.

	




FL update #4
	FW >> what is the suggestion you make in the proposal. It would be great to provide more details. 
Objecting companies>> Please convince others to pick your solution. My plan is to come back to this after dynamic switching decision. FFS (Dynamic switching) part deleted for now. 
[Draft for offline] Proposal 3.8: 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, ,  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  codepoint(s) are mapped to  SRIs of rank x associated with the first SRS field, the remaining  codepoint(s) are reserved.
· FFS: If dynamic switching of S-TRP/M-TRP supported with 2nd SRI and above method results , increase the bit width to  The last one or two reserved entries of the 2nd SRI may be used for indicating S-TRP operation.


	Futurewei
	To follow up with our previous comment:
For each rank x,  if  the first  codepoint(s) are mapped to  SRIs of rank x associated with the first SRS field, the remaining  codepoint(s) are reserved; else the one SRI is applied for rank x without indication of the second SRI field, the  codepoints are reserved.

	QC
	Do not support this. For dynamic switching, if Alt4 is selected, then second SRI field can be same as the first one. Then, not only such enhacements / additional tables for SRI becomes unnecessary, but also DCI overhead would be actually smaller. We provide more explanations in the comment for Proposal 3.9. I hope companies can understand that this proposal cannot be agreed before we agree to a clear solution for dynamic switching. 

	Lenovo/MotM
	Support.

	NTT Docomo
	Similar view with QC that this proposal is related to 3.9.
Suggest come back to this after decision of 3.9. 

	ZTE
	Support FL’s proposal in principle.
Considering the current situation, we suggest to reserve the FFS. If not, we can not agree with this proposal, because the bit width of 2nd SRI is solely determined by the maximum number of codepoint(s) per rank among all ranks associated with the first SRI field. According to Alt. 2 in Proposal 3.9, the bit width of 2nd SRI should include one or two codepoint(s) which used for indicating STRP/MTRP dynamic switching. We hope opponent of the FFS can be ease to understand it is just one FFS, which actually depends on the outcome of Proposal 3.9 later.

[Draft for offline] Proposal 3.8: 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, ,  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  codepoint(s) are mapped to  SRIs of rank x associated with the first SRS field, the remaining  codepoint(s) are reserved.
· FFS: If dynamic switching of S-TRP/M-TRP supported with 2nd SRI and above method results , increase the bit width to  The last one or two reserved entries of the 2nd SRI may be used for indicating S-TRP operation.

	Xiaommi
	Do not support this proposal. This is highly relted to Proposal 3.9 and should be discussed together with dynamic switching solution. 

	Samsung
	We can support FL update #4.

	MediaTek
	Support FL’s proposal in FL update #4.

	APT
	Support FL’s proposal in principle. We prefer to keep the FFS part.

	OPPO
	Support FL update #4.

	Vivo
	Support FL update #4.

	CMCC
	Support FL’s updated #4.

	FL Update #5
	QC, vivo, Xiaomi, DCM have concerns on taking the proposal. No changes to the Fl proposal. 

	Intel
	Our understanding is that this is not a critical issue. The existing Rel-16 SRI field can be used for TRP-2. In our analysis the benefit of introducing this significant specification impact can save 1 bit max in ~ 7 cases and no bit savings in ~ 7 cases
Prefer to discuss this after 3.9 is resolved

	FL Update #6
	QC, vivo, Xiaomi, DCM, Intel have concerns on taking the proposal. No changes to the Fl proposal. 
[Draft for offline] Proposal 3.8: 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, ,  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  codepoint(s) are mapped to  SRIs of rank x associated with the first SRS field, the remaining  codepoint(s) are reserved.




Proposal 3.9: Dynamic switching of S-TRP and M-TRP
The latest version of the FL proposal is copied here. Tread kept as it is due to diverged views. FL suggests taking Alt.1 in this proposal. 
[Draft for offline] Proposal 3.9: Support one of the following to indicate STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition,
· Alt.1: Introduce a new field in DCI to indicate the S-TRP or M-TRP operation
· Alt.2: Use 2nd SRI (for non-CB) and 2nd TPMI (for CB) design by using a reserved entry of the 2nd SRI or 2nd TPMI to indicate S-TRP operation.
· Alt.3: Utilize the TDRA field to indicate the S-TRP or M-TRP operation. 

	Company
	Comments

	QC
	Do not support. We think the option of always having a codepoint in each SRI field is more attractive not only in terms of less spec impact, but also it addresses the issue of Proposal 3.2-5 (power control when a SRS resource set has only one SRS resource). 
Also, there may have been a misunderstanding on the following agreement:
Agreement
For single DCI based M-TRP PUSCH repetition schemes, in non-codebook based PUSCH, 
· Support two SRI field(s) corresponding to two SRS resource sets are included in DCI formats 0_1/0_2.
· Each SRI field indicating SRI per TRP, where the first SRI field based on Rel-15/16 framework, 
The highlighted part does not mean that the option of adding a reserved codepoint to SRI is excluded. The above only means that the first SRI indicates both number of SRS resources (# of layers) as well as the SRS resources similar to Rel. 15 (as opposed to the second SRI, which could be optimized, i.e., not indicating number of layers). We even remember that this question was asked online last time and was clarified that the highlighted part does not exclude using the first/second SRI fields for dynamic switching.
Hence, this option should be also listed as an alternative. Based on contributions, it seems that this option still has a good amount of support.

	vivo
	Our preference is Alt.1.
Regarding Alt.2, at least two reserved entries are required in the second SRI or TPMI table to indicate two STRP cases: TRP1, or TRP2 for STRP transmission. However, there is no reserved entry in SRI fields for most of cases in CB-based PUSCH transmission. Considering TPMI field(s), the following table lists the cases without enough reserved entries in the second TPMI table to indicate dynamic switching between STRP and MTRP. For these cases, 1 additional bit have to be applied to the second TPMI field to extend the entries of the second TPMI table.  Moreover, TPMI field may be absent in single antenna port scenarios at all. 
	1
	maxRank=2; 4 ports; codebookSubset = partialAndNonCoherent; ul-FullPowerTransmission-r16 = fullpowerMode1  (Table 7.3.1.1.2-2A in TS38.212)

	2
	maxRank=2; 4 ports; codebookSubset = nonCoherent; ul-FullPowerTransmission-r16 = fullpowerMode1  (Table 7.3.1.1.2-2A)

	3
	maxRank = 3 or 4; 4 ports; codebookSubset = partialAndNonCoherent; ul-FullPowerTransmission-r16 = fullpowerMode1 (Table 7.3.1.1.2-2B)

	4
	maxRank = 3 or 4; 4 ports; codebookSubset = nonCoherent; ul-FullPowerTransmission-r16 = fullpowerMode1 (Table 7.3.1.1.2-2B)

	5
	maxRank=1; 4 ports; codebookSubset= noncoherent (Table 7.3.1.1.2-3)

	6
	maxRank=1; 4 ports; codebookSubset=partialAndnoncoherent; ul-FullPowerTransmission-r16 = fullpowerMode1 (Table 7.3.1.1.2-3A)

	7
	maxRank = 2; 2 ports; codebookSubset = noncoherent (Table 7.3.1.1.2-4)

	8
	maxRank = 2; 2 ports; codebookSubset = noncoherent; ul-FullPowerTransmission-r16 = fullpowerMode1 (Table 7.3.1.1.2-4A)

	9
	maxRank = 1; 2 ports; codebookSubset = noncoherent (Table 7.3.1.1.2-5)

	10
	maxRank = 1; 2 ports; codebookSubset = noncoherent; ul-FullPowerTransmission-r16 = fullpowerMode1 (Table 7.3.1.1.2-5A)


Almost all cases don’t have enough reserved entries if the reserved entries in the second SRI field are intended to indicate dynamic switching between MTRP and STRP, as shown in Table 3 highlighted in yellow. One additional bit may also be required in the second SRI field for such cases. Moreover, the second SRI field may be absent if there is only one SRS resource in the corresponding SRS resource set. In this case, two bits are required to indicate the cases: TRP1, TRP2, TRP1 and TRP2. 
[image: ]
Therefore, Alt.2 seems not a clean design for following reasons:
· For NCB-based PUSCH transmission, dynamic switching sometimes uses the second SRI table only containing the layer-specific SRI entries, sometimes uses another second SRI table with additional reserved entries.
· For CB-based PUSCH transmission, dynamic switching sometimes uses the second TPMI table only containing the layer-specific TPMI entries, while in other occasions uses another second TPMI table with additional reserved entries.
A good signaling design should avoid mixing different cases to support dynamic switching indication, otherwise it will be complicated to specify the TPMI tables for all cases. 
Based on above analysis, our preference is Alt.1 and Alt.3 which are unified and clear design to support dynamic switching between STRP and MTRP.

In addition, we see the need to support dynamic switch the order of targeting TRPs.
[Draft for offline] Proposal 3.9: Support one of the following to indicate STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition,
· Alt.1: Introduce a new field in DCI to indicate the S-TRP or M-TRP operation
· Alt.2: Use 2nd SRI (for non-CB) and 2nd TPMI (for CB) design by using a reserved entry of the 2nd SRI or 2nd TPMI to indicate S-TRP operation.
· Alt.3: Utilize the TDRA field to indicate the S-TRP or M-TRP operation. 
· FFS: how to indicate the applying order of TRPs to PUSCH repetitions if dynamic switching the order of targeting TRPs is supported.


	LG
	For nonCB PUSCH case, two codepoints in 2nd SRI field is needed as we explained in Proposal 3.8.
For CB PUSCH case, we prefer to introduce common signaling as nonCB PUSCH, instead of using TPMI field. One codepoint in each SRI field can be used for dynamic switching.
We propose to revise Alt 2 as follows:
[Draft for offline] Proposal 3.9: Support one of the following to indicate STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition,
· Alt.1: Introduce a new field in DCI to indicate the S-TRP or M-TRP operation
· Alt.2: Use 2nd SRI (for non-CB) and 2nd TPMI (for CB) design by using a reserved entry of the 2nd SRI or 2nd TPMI to indicate S-TRP operation. Use two codepoints in 2nd SRI field to indicate S-TRP operation for non-CB PUSCH and a codepoint in each SRI field to indicate S-TRP operation for CB PUSCH.
· Alt.3: Utilize the TDRA field to indicate the S-TRP or M-TRP operation. 


	Samsung
	After making agreements on the proposal 3.7 (the second TPMI field design) and 3.8 (the second SRI field design), the detail method for dynamic switching can be discussed. Based on the FL’s proposal 3.7 and proposal 3.8, we can support Alt. 2 for dynamic switching. 

	NTT Docomo
	Do not support.
Agree with QC that “first SRI field based on Rel-15/16 framework” does not mean adding new entry in 1st SRI field is excluded. We also remember that there is clarification on this point in last meeting.
Using two SRI fields provides a clear and unified signaling design and has less overhead compared to alt.1 in some cases where there is reserved codepoint.
We suggest adding the option of using two SRI fields.
· Alt.4. Use two SRI field (for CB and NCB) by using a codepoint of the 1st SRI field and the 2nd SRI field to indicate S-TRP operation.


	ZTE
	Support FL’s proposal in principle and Alt. 2.
Considering that the FFS in both of Proposal 3.7 and Proposal 3.8 described as that “If dynamic switching of S-TRP/M-TRP supported with 2nd TPMI (SRI)..., increase the bit width to M2 (N2) + 1...”, we suggest to update Alt. 2 as following:
[Draft for offline] Proposal 3.9: Support one of the following to indicate STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition,
· Alt.1: Introduce a new field in DCI to indicate the S-TRP or M-TRP operation
· Alt.2: Use 2nd SRI (for non-CB) and 2nd TPMI (for CB) design by using a one or two reserved entriesy of the 2nd SRI or 2nd TPMI to indicate S-TRP operation.
· Alt.3: Utilize the TDRA field to indicate the S-TRP or M-TRP operation. 

	OPPO
	We prefer Alt.1

	MediaTek
	Support Alt. 2.

	Xiaomi
	Support alt.1 as a simple and unified solution, hence, SRI field do not need to extend for multiple cases and this indication field can also be used for when SRI field does not exist, and for TPC also. Furthermore, TRP reordering is also easily supported.

	Apple
	Support Alt3

	Spreadtrum 
	We prefer Alt.1 for a unified design.

	NEC
	Support Alt 2.

	Convida Wireless
	Support the FL proposal and prefer Alt 2.

	Nokia
	We have a slight preference towards designing a unified solution for both codebook-based and non-codebook-based modes.  
We are fine to downselect among Alt.1, Alt.2, and the alternative added by LG.
If for the majority of cases additional entries/bits(s) would be required to enable the switching operation(s) using the SRI and/or TMPI based approaches, then probably Alt.1 would be the simplest approach.  

	Huawei, HiSilicon
	We prefer Alt 2. 
For CB, we prefer to use one reserved state of 2nd TPMI to indicate single-TRP operation and reuse one of the SRI field to indicate the selected TRP (SRS resource set). Compared to the solution by using two reserved states, the cases with only one reserved state (such as Table 7.3.1.1.2-2A, Table 7.3.1.1.2-2B, Table 7.3.1.1.2-4A, Table 7.3.1.1.2-5A with codebookSubset= nonCoherent) can also be supported.

For NCB, we prefer to use one reserved state of 2nd SRI to indicate single-TRP operation and reuse one of the TPC field to indicate the selected TRP (SRS resource set). Compared to the solution by using two reserved states, the cases with only one reserved state (such as when Nsrs = 3) can also be supported. For the case without reserved state, one bit is added.


	CATT
	Support the proposal in principle. For Alt 2, if there is only one SRS resource in a SRS resource set (for NCB) or the number of antenna port for the PUSCH indicated by SRI is one (for CB), a 2bits 2nd SRI field (for NCB) or a 2bits 2nd TPMI field (for CB) would be present, and the states of the fields can’t be seen as reserved entries. We suggest to update the proposal as follows:
[Draft for offline] Proposal 3.9: Support one of the following to indicate STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition,
· Alt.1: Introduce a new field in DCI to indicate the S-TRP or M-TRP operation
· Alt.2: Use 2nd SRI (for non-CB) and 2nd TPMI (for CB) design by using a reserved entry one or multiple entries of the 2nd SRI or 2nd TPMI to indicate S-TRP operation.
· Alt.3: Utilize the TDRA field to indicate the S-TRP or M-TRP operation. 
 

	Fraunhofer IIS/HHI
	Prefer Alt. 1

	CMCC
	Prefer Alt 2.

	Intel
	Do not support, same view as QC and DOCOMO that “first SRI field based on Rel-15/16 framework” does not mean adding new entry in 1st SRI field is excluded. 
If we only use 1 code-point in the 2nd SRI field for dynamic switching, then we cannot indicate all 3 options (TRP1, TRP2, TRP1+TRP2). For both CB/NCB case, we prefer to use a reserved codepoint in each SRI field for s-TRP/m-TRP switching. In some cases, a reserved codepoint can be added in case it does not exist in the current specifications.
We support DOCOMO proposal to add 
Alt.4. Use two SRI field (for CB and NCB) by using a codepoint of the 1st SRI field and the 2nd SRI field to indicate S-TRP operation.

	Futurewei
	Open for further discussion

	APT
	Support in principle. Besides, Alt. 2 is our preference. 

	TCL
	Support FL’s proposal and Alt.1 is preferable.

	FL Update #1/#2
	QC, DCM, Intel >> please see the following agreements. Details of SRIs are FFS only in the second SRI field of NCB SRI tables. Changes to the tables are only expected on those to indicate SRI. That was the long discussion had in last meeting. If the switching is done based on reserved entries of both SRIs (in CB) or first SRI reserved entries and second SRI design (in NCB), that should be ok. 
As analyzed by many companies, SRI reserved entries in CB case is not always available and change of tables is needed. The idea is not to change the table entries or tables. That was the intension of “based on Rel-15/16” if you check back the two weeklong discussion in last meeting. 

Agreement
For single DCI based M-TRP PUSCH repetition schemes, in codebook based PUSCH, 
· Support two SRI fields corresponding to two SRS resource sets are included in DCI formats 0_1/0_2.
· Each SRI field indicating SRI per TRP, where the SRI field based on Rel-15/16 framework
· Support dynamic switching between multi-TRP and single-TRP operation 
· FFS: Support dynamic switching the order of two TRPs

Agreement
For single DCI based M-TRP PUSCH repetition schemes, in non-codebook based PUSCH, 
· Support two SRI field(s) corresponding to two SRS resource sets are included in DCI formats 0_1/0_2.
· Each SRI field indicating SRI per TRP, where the first SRI field based on Rel-15/16 framework, 
· Support the same number of layers applied over repetitions
· FFS: details of second SRI field including the specification change for Table 7.3.1.1.2-28/29/30/31 in 38.212.
· Support dynamic switching between multi-TRP and single-TRP operation
· FFS: whether/how to use SRI field(s) and additional details of SRI field(s) interpretations
..
DCM >> I added Alt.4 you listed but only for NCB case as it is not always feasible for CB. 
Vivo >> Ordering of TRPs are not supported by majority. We can discuss such a need later. 

[Draft for offline] Proposal 3.9: Support one of the following to indicate STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition,
· Alt.1: Introduce a new field in DCI to indicate the S-TRP or M-TRP operation
· Alt.2: Use 2nd SRI (for non-CB) and 2nd TPMI (for CB) design by using one or more a reserved entriesy of the 2nd SRI or 2nd TPMI to indicate S-TRP operation.
· Alt.3: Utilize the TDRA field to indicate the S-TRP or M-TRP operation. 
· Alt.4: Use two SRI fields (for CB and non-CB) by using a codepoint of the 1st SRI field and the 2nd SRI field indicate S-TRP operation when there are reserved entries of SRI fields.  

Company support is as below
· Alt.1 – vivo, Oppo, Xiaomi, Spreadtrum, Nokia, HHI, TCL 
· Alt.2 – LG, SS, ZTE, Mtek, NEC, Covinda, Nokia, HW, CATT, CMCC, APT
· Alt.3 – Apple, 
· Alt. 4- QC, DCM, Intel

Based on company positions, FL suggest taking Alt.2 as way forward.

	ZTE
	Support FL’s assessment that take Alt. 2 as way forward.

	QC
	As mentioned before, our understanding of the previous agreement is that “based on Rel-15/16” does not mean that a reserved codepoint cannot be added. Our recollection is that the intention was that it should be based on Rel. 15/16 in terms of indication of SRS resource(s) / number of layers. For non-codebook, the second SRI field was FFS because there was/is a possibility that it is not based on Rel. 15/16 if it does not indicate number of layers.
Hence, we suggest to change Alt4 as:
· Alt.4: Use two SRI fields (for CB and non-CB) by using a codepoint of the 1st SRI field and the 2nd SRI field indicate S-TRP operation 

With Alt4, the issue of Proposal 3.2-5 (power control when a SRS resource set has only one SRS resource) is automatically addressed as well.
Our preference is Alt4 (as revised above). 

	Convida Wireless
	Support FL’s assessment that take Alt. 2 as way forward.

	LG
	Regarding “based on Rel-15/16”, we have similar understating with QC. Also, as we mentioned in round 0, it is desirable to seek for common design for CB and nonCB unless there is no critical issue. So, we don’t support Alt 2. Even though our first preference is to use both SRI fields for nonCB and to use only second SRI field for CB assuming second SRI does not contain rank, we are also fine with Alt 4 with revision by QC. 

	NTT Docomo
	Agree with the change of alt.4 from QC.
Our preference is alt.4. 
We do not prefer alt.2. For NCB, when 2nd SRI field is used to indicate S-TRP, depending on whether “S-TRP with TRP1” or “S-TRP with TRP2” is indicated, 1st SRI field will correspond to 1st SRS resource set or 2nd SRS resource set, respectively. In our understanding, it is better and simple way that 1st SRI field always correspond to 1st SRS resource set, and 2nd SRI field always correspond to 2nd SRS resource set, which is also our interpretation of the following parts in previous agreement.
Agreement
For single DCI based M-TRP PUSCH repetition schemes, in codebook based PUSCH, 
· Support two SRI fields corresponding to two SRS resource sets are included in DCI formats 0_1/0_2.
· Each SRI field indicating SRI per TRP, where the SRI field based on Rel-15/16 framework
· Support dynamic switching between multi-TRP and single-TRP operation 
· FFS: Support dynamic switching the order of two TRPs


	APT
	Support FL’s assessment that takes Alt. 2 as way forward.

	OPPO
	Support the proposal

	vivo
	From our perspective, Alt.2 is a bad solution to indicate dynamic switching for addition 1bit shall be appended to the second TPMI or SRI field in many cases.
[Draft for offline] Proposal 3.9: Support one or a combination of the following to indicate STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition,
· Alt.1: Introduce a new field in DCI to indicate the S-TRP or M-TRP operation
· Alt.2: Use 2nd SRI (for non-CB) and 2nd TPMI (for CB) design by using one or more a reserved entriesy of the 2nd SRI or 2nd TPMI to indicate S-TRP operation.
· Alt.3: Utilize the TDRA field to indicate the S-TRP or M-TRP operation. 
· Alt.4: Use two SRI fields (for CB and non-CB) by using a codepoint of the 1st SRI field and the 2nd SRI field indicate S-TRP operation when there are reserved entries of SRI fields.

	Ericsson
	We prefer a common design for CB and nonCB.  Note that we also have to deal with cases where there is no SRI field (i.e., single SRS resource configured per SRS resource set) and no PMI field (when single port is used).  Alt 2 will need different solutions for different cases.  Plus, how does Alt 2 solve cases when there is no TPMI field for example?  Hence, we don’t support Alt 2.
From a common design perspective perspective, Alt 1 is a cleaner design as we have one solution that works for all cases.  

	Samsung
	Based on proposal 3.7 and 3.8, we can support Alt. 3. 

	CMCC
	Support the updated proposal and prefer Alt 2. 
For the newly proposed Alt 4, maybe we need more design details to analyze the pros and cons.

	Huawei, HiSilicon
	Fine with the FL proposal. Prefer Option 2 by using one reserved states to indicate dynamic switching for smaller DCI size.

	FL update #3
	@QC, DCM, LG >> In the last meeting, I mentioned in every place that requires changing legacy tables with something like this “FFS: details of second SRI field including the specification change for Table 7.3.1.1.2-28/29/30/31 in 38.212. Anyways, FL understanding is not shared by you. There is nothing much we can do as the agreement is not saying “use the same”. It looks like my mistake of using the wording ‘framework’. 
@All >> It seems that the majority is not with Alt.2. To complete M-TRP UL design in Rel-17, I suggest going ahead with Alt.1.It is just a one-bit indication as E/// mentioned cleaner solution in the spec. All other methods are not helping faster convergence.
[Draft for offline] Proposal 3.9: Support one of the following to indicate STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition,
· Alt.1: Introduce a new field in DCI to indicate the S-TRP or M-TRP operation
· Alt.2: Use 2nd SRI (for non-CB) and 2nd TPMI (for CB) design by using one or more reserved entries of the 2nd SRI or 2nd TPMI to indicate S-TRP operation.
· Alt.3: Utilize the TDRA field to indicate the S-TRP or M-TRP operation. 
· Alt.4: Use two SRI fields (for CB and non-CB) by using a codepoint of the 1st SRI field and the 2nd SRI field indicate S-TRP operation.

Company support is as below
· Alt.1 – vivo, Oppo, Xiaomi, Spreadtrum, Nokia, HHI, TCL, E///, TCL, CATT
· Alt.2 – LG, SS, ZTE, Mtek, NEC, Covinda, Nokia, HW, CATT, CMCC, APT, FW
· Alt.3 – Apple, SS
· Alt. 4- QC, DCM, Intel, LG

	Futurewei
	Support the proposal, and prefer Alt. 2.

	Xiaomi
	Support the proposal and prefer Alt.1

	APT
	Support the proposal and prefer Alt.2. 

	TCL
	Support FL’s proposal and Alt.1 is preferable.

	CATT
	Alt 2 is preferred and Alt 1 is also acceptable.

	ZTE
	Support FL’s proposal and we are NOT supportive of taking Alt. 1 as way forward.
From our perspective, the strongest motivation on this issue should be minimizing DCI overhead, which also can be treated as a consensus for majority. 
Per Alt. 1, if my understanding is correct, the overhead of this new field should be 2bits, instead of 1bit. Because there are actually three status should be indicated, such like {MTRP, TRP#1 in STRP, TRP#2 in STRP}. After reviewing E///’s tDoc and it said that “Another straightforward way is to add a dedicated bit field in DCI for dynamic switching. For example, a bit field of two bits may be enough with 00: both SRI fields are enable, ”01: the 1st SRI field is enabled, 10: the 2nd SRI field is enabled, 11: reserved.” With the strong concern of DCI overhead, it still can not be seen a compromise here by taking Alt. 1 as way forward.
Besides, companies may prefer to adopt an unified design for CB and NCB scheme. In face, Alt.2 is indeed a unified design. If from the perspective of rank indication, it can be seen that TPMI field is used for CB scheme, and SRI field is used for NCB scheme. Therefore, it makes sense to use 2nd SRI (for non-CB) and 2nd TPMI (for CB) design to fulfill a unified design. We suggest to take Alt .2 as way forward to reach the convergence.

	



FL update #4
	[Draft for offline] Proposal 3.9: Support one of the following to indicate STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition,
· Alt.1: Introduce a new field in DCI to indicate the S-TRP or M-TRP operation
· Alt.2: Use 2nd SRI (for non-CB) and 2nd TPMI (for CB) design by using one or more reserved entries of the 2nd SRI or 2nd TPMI to indicate S-TRP operation.
· Alt.3: Utilize the TDRA field to indicate the S-TRP or M-TRP operation. 
· Alt.4: Use two SRI fields (for CB and non-CB) by using a codepoint of the 1st SRI field and the 2nd SRI field indicate S-TRP operation.

Company support is as below
· Alt.1 – (11) vivo, Oppo, Xiaomi, Spreadtrum, Nokia, HHI, TCL, E///, TCL, CATT, IDC, Lenovo
· Alt.2 – (13) LG, SS, ZTE, Mtek, NEC, Covinda, Nokia, HW, CATT, CMCC, APT, FW, Lenovo
· Alt.3 –(1) Apple, SS
· Alt. 4- (5) QC, DCM, Intel, LG, Xiaomi 

Proponents of Alt.2, Alt. 3, Alt. 4 >> FL feels that it would be easier to converge Alt.1 than alt.2. 

Please respond if you have concerns about taking Alt.1. I will list the concerns. 

	InterDigital
	Support FL proposal with preference of Alt.1. We have a similar view as Ericsson and others than Alt. 1 provides a cleaner solution. 

	Futurewei
	Support the proposal but we still prefer Alt. 2, with similar arguments as ZTE. In addition, Alt. 2 has more supporting companies.

	QC
	First, in the FL proposal above the table, Alt4 is missing (not the latest version of FL proposal).
We would like to provide some technical details why we think Alt4 is the most reasonable choice.
1. Spec impact is the least among the 4 options: No need for optimizing the second SRI field, no need to define separate procedures for codebook versus non-codebook, unified solution for 1 PUSCH port and/or 1 SRS resource in a SRS resource set. 
2. It can address the issue of power control when each SRS resource set contains one SRS resource (previous Proposal 3.2-5) as SRI field is always present for mTRP due to added codepoint. 
3. Despite its similicity, it has smaller or same overhead compared to Alt1 in all cases and even compared to Alt2 in some cases (while Alt2 requires different solutions for different cases and makes the spec very complicated). Table below shows the number of additional bits required for indicating dynamic switching, and it takes into account the fact that second SRI is the same as first SRI in Alt4.
	
	# of SRS resources in one SRS resource set
	Alt4
	Alt2
	Alt1

	

Codebook-based
	1
	2
	2 (for 1-port PUSCH)
1 (for non-coherent UE, or partial-coherent UE when fullpowerMode1 is configured)
0 (for full-coherent UE, or partial-coherent UE when fullpowerMode1 is not configured)
	





2

	
	2
	2
	
	

	
	3
	0
	
	

	
	4
	2
	
	

	


Non-codebook based
	1
	2
	2
	

	
	2
	2 (for maxRank=1)
1 (for maxRank=2,3,4)
	1 
	

	
	3
	0 (for maxRank=1)
1 (for maxRank=2,3,4)
	1
	

	
	4
	2 (for maxRank=1)
1 (for maxRank 2, 3, 4)
	0
	




	LG
	In Alt 2, we cannot support dynamic switching if there is no reserved codepiont, which is not preferable design. At this stage, our first preference is Option 4, which provides common design for CB and NCB and support dynamic switching regardless of whether reserved codepiont exists or not.

	Lenovo/MotM
	Support Alt 1 and Alt 2.

	NTT Docomo
	Our first preference in alt.4. Alt.4 provides a unfied design for CB/NCB and has less overhead than alt.1.
Moreover, if we would like to have a unfied and clean design, in our understanding a simple way to interpret two SRI fields and two SRS resource sets is 1st and 2nd SRI field always correspond to 1st and 2nd SRS resource sets respectively. 
While with Alt.1/2, for NCB, depending on “S-TRP with TRP1” or “S-TRP with TRP2” is indicated, the 1st SRI field will correspond to 1st SRS resource set or 2nd SRS resource set respectively, since 2nd SRI does not indicate number of layer. For CB, whether same or different interpretation as NCB regarding correspondence between SRI fields and SRS resource sets need further design.
To clarify some question from last round, more details of alt.4 is: one codepoint e.g. “X” in each SRI field is used. If “X” is indicated in an SRI field, it means this SRI field is not applied. For example, if “X” is indicated in 1st SRI field, it means S-TRP with SRI(s) indicated in the 2nd SRI field.

	ZTE
	Support FL’s proposal and prefer Alt. 2. Please find our further views as below.
First of all, how to support to indicate STRP/MTRP dynamic switching for single-DCI scheme should be based on two major consideration: 1) minimizing DCI overhead; 2) unified design.
In addition, it should be noted that the rank value is indicated by TPMI for CB and SRI for NCB in Rel-15/16. Due to the same rank of PUSCHs towards two TRPs, it is unnecessary to indicate rank value repeatedly by 2nd TPMI for CB and 2nd SRI for NCB.
· For Alt. 1, it is mandatory to require 2 bits for the new field ev86en though it looks intuitive but not technical.
· For Alt .4, it can be seen as the worst solution. For NCB scheme, Alt. 4 is mandatory to require both of two SRI field to be same. However, it makes no sense to repeat the indication of rank twice which will cause unnecessary DCI overhead increasing, because the rank indicated by 1st SRI is enough. For CB scheme, Alt. 4 is mandatory to require both of two SRI field to be always existing. However, when there is only one SRS resource in each SRS resource set, SRI field is NOT needed and can be saved based on Rel-15/16. Thus, Alt. 4 will also lead to unnecessary DCI overhead increasing for CB scheme. Besides, as per QC mentioned about the solution of Proposal 3.2-5, the way on configuring the default values of two PC sets is more reasonable and visual, which can nfo guarantee the forward compatibility for Rel-15/16.
· For Alt. 2, it can not only minimizing DCI overhead but also can be seen as the unified design from the perspective of rank indication, which actually should be adopted to fulfill the indication of STRP/MTRP dynamic switching for CB and NCB schemes. 
With the above technical analyses and once again, we suggest to take Alt. 2 as the way forward, and then to reach a middle ground for compromise, though.

	QC
	@ ZTE: If your metric is DCI overhead, please look at the table that we copied above. Alt4 is always better that Alt1. Note that for Alt1 and Alt2, we assumed optimization of second SRI field for non-codebook based. In Alt 4, the optimization for the second SRI field is not required and it still can be more efficient than Alt 2 in some cases. If your metric is unified design or simplicity, then I think it should be clear to you by now that Alt2 is the worst solution. 

	Xiaomi
	Support Alt.1(1st preference) and Alt.4(2nd preference) as both more unified and clear simple solutions for all cases.
For Alt.1, the indication of SRI field is more preferred not to indicate RI to save more DCI overhead for NCB , and same DCI overhead can be saved from similar design of TPMI for CB, the saved DCI bits can be used to enable a unified design. For Alt.4, the second SRI field same as the first SRI field is expected, but more spec impacts required for the cases without reserved codepoint. So we are more preferred with Alt.1.

	Samsung
	Support FL update #4 and prefer Alt.2. 
For Alt.1, we think that more 2 bits are required (mTRP, sTRP with TRP1, sTRP with TRP2, TRP ordering (if supported)). Alt.2. seems better than Alt.1 in aspect of DCI overhead.

	ZTE2
	@QC, firstly, your table is misleading for majority in fact and also looks unclear for us, because it only reflects the additional bits/overhead of each alternative, not the total bits/overhead, which is unfair to used it for the comparison among Alt. 2 and Alt. 4. For example, when NCB scheme and 2 SRSs with maxRank = 2, the total overhead of Alt. 4 is 4 bits, where 2 bits counted of 1st and 2nd SRI. Under same case, the total overhead of Alt. 2 is 4 bits too, where 2 bits counted of 1st SRI and same as Rel-15/16, 2 bits counted of 2nd SRI included two indicator for STRP operation. Thus, the total bits/overhead of Alt. 2 and Alt. 4 is same in that case in fact. As FL has mentioned before, it could be helpful to majority if you list the all detailed design/overhead of 1st and 2nd SRI fields for CB and NCB schemes.
Besides, please note the most important metric to judge the solution should also be included the intention of minimizing DCI overhead as much as possible, plus we fail to see the logic to solely consider simple or unified design. As I elaborated so many times, using 2nd TPMI for CB and 2nd SRI for NCB is really the unified design with technical motivation, because in Rel-15/16 TPMI and SRI is used to indicate rank value for CB and NCB, respectively. With this in mind, it can be seen that Alt. 4 is just literal unified design rather than technical.

	QC
	@ ZTE: The baseline for the table is “no dynamic switching” with “optimization of second SRI field”. Then all the Alt 1 / 2 / 4 in the table are wrt that baseline. The table shows how many more bits are needed to enable dynamic switching. I hope this clarifies and the table is no longer misleading to you. That comparison is actually what matters not the absolute numbers.
For the example you mentioned, the table also shows the same as you mentioned: For # of SRS resources=2, MaxRank=2, NCB, the overhead of Alt4 and Alt2 is the same (both need 1 additional bits to enable dynamic switching).

	ZTE3
	@QC, in order to fairly compare these three alternatives, esp. in the account of DCI overhead, we cannot be seen the logic to only reflect the more/additional bits are needed, actually it should be the total count. Based on that, in many cases, the total bits/overhead of Alt. 4 is larger than Alt. 2 in fact, and it meaningless to say the additional bits/overhead of Alt. 4 is equal to Alt. 2. Anyway, to avoid any ambiguity, we prefer you can provide the details of 2nd SRI changes for Table 7.3.1.1.2-28/29/30/31 in 38.212 to respect the agreement which RAN1 reached in the last meeting. Based on that, we can further clearly compare the cost of Alt .2 and Alt. 4 case by case, may such like what you shown in your above table.

	QC
	@ ZTE: I think if you spend some time to understand the comparison in the table and read my comments above, you can understand that the baseline for all three Alts is the same (they are compared wrt the same baseline scheme). Hence, the total number is just a shift for each row. The table actually compares the cost for Alt1, Alt2, Alt4 case-by-case for all the cases. I make some obvious clarifications below in case there is misunderstanding:
· Baseline (all Alts are compared to this): No dynamic switching. For CB, the second TPMI field is based on Proposal 3.7. For NCB, the second SRI is assumed to be according to Proposal 3.8.
· Alt1: Same as baseline with adding 2 bits for dynamic switching
· Alt2: For CB, The second TPMI field is based on Proposal 3.7 with the addition of two codepoints for dynamic switching. For NCB, the second SRI field is based on Proposal 3.8 with the addition of two codepoints for dynamic switching.
· Alt4: One codepoint is added to each SRI field for both CB and NCB. When SRI field already has a reserved codepoint, the reserved codepoint is used. The first and second SRI fields are the same in both CB and NCB.
The table then compared the delta between baseline and each of the Alts for all cases in the spec (CB/NCB, different number of SRS resources, full/prtial/non-coherent w/ or w/ full power mode 1 for CB). I think the table and comparison above can speak for itself. 

	ZTE4
	@QC, your table is still unclear for me, especially when CB scheme. For Alt. 4, the calculation result are listed for different number of SRS. For Alt. 2, what is the reference point? It seem likes the mix-up of # of SRS, ports of SRS, fully/partially/non coherent, w/ or w/o full-power modes. I knew the baseline of your table, but it is still confusing on the comparison item between Alt .2 and Alt. 4 in your table. That’s the reason I suggest you to provide the design of Alt. 4 case by case. If so, we can further clarify how many cases are better/worse in your comments that “In Alt 4, the optimization for the second SRI field is not required and it still can be more efficient than Alt 2 in some cases.” Maybe you can explain it further and glad to hear more comments from others.

	MediaTek
	We support Alt. 2. Since CB and NCB are in many ways already quite different, a unifed design is less critical from an implementation perspective. On the other hand, payload saving is desirable considering the target application is URLLC and compact DCI is one objective of R16 eURLLC.  Thanks for QC for making the comparison table, but Alt. 4 is less attractive considering the payload saving for the CB case, which is more popularly deployed than NCB. 
To resolve the issue of no SRI/TPMI field, similar to the DCI field “Precoding information and number of layers” where two pieces of information are merged into one DCI field, we can have “Dynamic switching and 2nd precoding nformation and” for CB and “Dynamic switching and 2nd SRI” for NCB, where the field size is variable and >= 2 bits, to at least support dynamic switching.
As for the issue of power control when each SRS resource set contains one SRS resource (previous Proposal 3.2-5), it can be easily tackled by the existing R15/16 approach, i.e., defining default values.

	APT
	Support FL’s proposal #4 and prefer Alt. 2. We share the similar view as SS.

	QC
	@ ZTE: For CB case, overhead of Alt4 compared to the baseline is not a function of TMPI configuration, but a function of number of SRS resources. On the other hand, overhead of Alt2compared to baseline is a function of TPMI configurations (because two additional codepoints are added to TPMI). For all Alts, the reference point is the baseline scheme mentioned above. For example, For CB, the difference between Alt2 and baseline (the number in the table) is due to addition of the two codepoints to the second TPMI.
Regarding “how many cases are better/worse”, it can be directly seen in the table (smaller number means better). Just two examples:
· Example 1: For CB, Alt 4 is two bits more efficient than Alt 2 for # SRS resources=3, and # of antenna ports=1
· Example 2: For NCB, Alt4 is one bit more efficient than Alt2 for # SRS resources=3 and maxRank=1.
Also, if you look at the table, the number of cases/scenarios that Alt2 requires smaller number of bits than Alt4 is more than the other way around, but the point is that Alt4 is going for simplicity and at the same time in some scenarios can be even more efficient than Alt2. Considering all the aspects (the three points that mentioned in our comment above), Alt4 seem to be the most reasnble choice in our view.

	ZTE5
	@QC, if my understanding is correct, your wording “efficient” means the usage of the additional enabled codepoint(s) (which used for dynamic switching indication and whether reserved or new) is aimed to reach the simplicity. It can be aligned with your comments that “Alt4 is going for simplicity and at the same time in some scenarios can be even more efficient than Alt2.”, IMHO. Based on the above understanding, our discussion seems come back to the starting point of the REAL motivation of this feature, which should be: 1) minimizing DCI overhead, 2) unified design. For motivation 1, we and companies mentioned that Alt. 2 can save more DCI overhead which also can be agreed to you by the comments “the number of cases/scenarios that Alt2 requires smaller number of bits than Alt4 is more than the other way around”. For motivation 2, we repeated times that Alt. 2 is the technical unified design from the perspective of rank indication.
As per your three points, I’d like to further provide my views one by one. For your point 1, the spec change/effort of Alt. 2 and Alt. 4 is same actually, because the solution of using 2 additional codepoint(s) in 2nd TPMI (for CB)/SRI (for NCB) to indicate TRP selection when STRP operation is also intuitive. For your point 2, as MTK and we have mentioned before, other methods can also be clear, e.g., default values configured for two PC sets, which is aligned with Rel-15/16. For your point 3, it is actually same as motivation 1, where Alt. 2 can minimize DCI overhead to more cases than Alt. 4.
 In the light of the above analyses, Alt .2 can match the two motivations the most and should be supported for way forward.

	Vivo
	We prefer Alt.1 as a clean solution.
If other Alts were agreed, we would foresee many unresolved issues coming up, e.g., how to indicated the switching if there is no enough reserved codepoints, how to indicate the switching if SRI/TPMI field is 0 bit, etc. All these issues may also face different solutions and endless arguments, delaying our progress for sure.
We also find a wrong counting numbers of supporting companies in the Proposal 3.9.
[Draft for offline] Proposal 3.9: Support one of the following to indicate STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition,
· Alt.1: Introduce a new field in DCI to indicate the S-TRP or M-TRP operation
· Alt.2: Use 2nd SRI (for non-CB) and 2nd TPMI (for CB) design by using one or more reserved entries of the 2nd SRI or 2nd TPMI to indicate S-TRP operation.
· Alt.3: Utilize the TDRA field to indicate the S-TRP or M-TRP operation. 
· Alt.4: Use two SRI fields (for CB and non-CB) by using a codepoint of the 1st SRI field and the 2nd SRI field indicate S-TRP operation.

Company support is as below
· Alt.1 – (1110) vivo, Oppo, Xiaomi, Spreadtrum, Nokia, HHI, TCL, E///, TCL, CATT, IDC
· Alt.2 – (11?12) LG, SS, ZTE, Mtek, NEC, Covinda, Nokia, HW, CATT, CMCC, APT, FW
· Alt.3 –(1) Apple, SS
· Alt. 4- (4) QC, DCM, Intel, LG 


	FL Update #5
	Thanks for the great discussion. Based on inputs, company position is updated. I think all alternatives captured well in the proposal. Alt.4 was copied as QC suggested prior FL#4 update. 
FL suggestion is Alt.1, same is before
[Draft for offline] Proposal 3.9: Support one of the following to indicate STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition,
· Alt.1: Introduce a new field in DCI to indicate the S-TRP or M-TRP operation
· Alt.2: Use 2nd SRI (for non-CB) and 2nd TPMI (for CB) design by using one or more reserved entries of the 2nd SRI or 2nd TPMI to indicate S-TRP operation.
· Alt.3: Utilize the TDRA field to indicate the S-TRP or M-TRP operation. 
· Alt.4: Use two SRI fields (for CB and non-CB) by using a codepoint of the 1st SRI field and the 2nd SRI field indicate S-TRP operation.
Company support is as below
· Alt.1 – (12) vivo, Oppo, Xiaomi, Spreadtrum, Nokia, HHI, TCL, E///, TCL, CATT, IDC, Lenovo
· Alt.2 – (12) SS, ZTE, Mtek, NEC, Covinda, Nokia, HW, CATT, CMCC, APT, FW, Lenovo
· Alt.3 –(1) Apple
· Alt. 4- (5) QC, DCM, Intel, LG, Xiaomi

	Intel
	We prefer Alt-4 with the same reasoning as QC of mimimum specification impact and addressing the case of 1 SRS resource in SRS resource set (that addresses power control issue and also OLPC issue).

	LG
	Compared to Alt 4, Alt 1 has no benefit. Both alternatives are simple and ues common field for CB and nonCB but Alt 1 has equal or more DCI overhead than Alt 4.
Alt 2 uses the common “design principle” for CB and nonCB since some saved codepoint by excluding rank information in 2nd PMI/SRI field can be used for dynamic switching. However it does not mean Alt 2 uses common signaling for CB and nonCB. From specification point of view, it requires to use different field to indicate dynamic switching for CB and nonCB, unlike Alt 1 and Alt 4.
Considering both DCI overhead and common signaling for CB and nonCB, Alt 4 is preferable. 

	FL Update #6
	There is no convergence for one option when supporting dynamic switching of S-TRP and M-TRP transmissions. Based on few clarification questions, I added a note to clarify the scenario.  
[Draft for offline] Proposal 3.9: Support one of the following to indicate STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition,
· Alt.1: Introduce a new field in DCI to indicate the S-TRP or M-TRP operation
· Alt.2: Use 2nd SRI (for non-CB) and 2nd TPMI (for CB) design by using one or more reserved entries of the 2nd SRI or 2nd TPMI to indicate S-TRP operation.
· Alt.3: Utilize the TDRA field to indicate the S-TRP or M-TRP operation. 
· Alt.4: Use two SRI fields (for CB and non-CB) by using a codepoint of the 1st SRI field and the 2nd SRI field indicate S-TRP operation.
Note: STRP/MTRP dynamic switching at least refer to the switching between legacy PUSCH repetition operation (single SRS resource set) and Rel-17 multi-TRP PUSCH repetition (two SRS resource sets), where only a single entry/bit may be needed for switching. The other cases like DPS within two TRPs (two SRS resource sets) may require multiple entries/bits. 

Company support is as below
· Alt.1 – (12) vivo, Oppo, Xiaomi, Spreadtrum, Nokia, HHI, TCL, E///, TCL, CATT, IDC, Lenovo
· Alt.2 – (12) SS, ZTE, Mtek, NEC, Covinda, Nokia, HW, CATT, CMCC, APT, FW, Lenovo
· Alt.3 –(1) Apple
· Alt. 4- (5) QC, DCM, Intel, LG, Xiaomi



[bookmark: _GoBack]Proposal 2.7: Default PUSCH beam
Proposal 2.7: The UE expect that the PUCCH resource with the lowest ID is always activated with single spatial relation info. 
	Company
	Comments

	Intel
	This is a RRC configuration error case that is not required to be captured in RAN1 specifications. As long as the specifiation allows a valid configuration and there is no UE behavior ambiguity for that valid configuration it is sufficient.

	Samsung
	We don’t support this proposal but support Option1 of FL update#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 PUSCH scheduled by DCI format 0_0.). If the current proposal is agreed, we cannot use the PUCCH resource with the lowest ID for mTRP transmission. We think this is another restriction for mTRP operation. Therefore, we think Option1 is better than the other option. 

	Ericsson
	Could the following be a compromise?
“The UE is not expected to be activated with two spatial relation info’s for the PUCCH resource with the lowest ID’

	LG
	We don’t see fundamental difference between P2.7 and Ericsson’s revision. both should be OK. We think whether/how to capture this proposal is up to editor. Regarding Samsung’s comment, there are up to 128 PUCCH resources so in our view restriction to configure 1 spatial relation to 1 PUCCH resource with lowest ID does not seem to cause critical issue. 

	FL Update #1
	Different opinions similar to the first and second phases of discussion. 
If companies want to discuss this issue, it seems FL version or E/// suggestion is the way forward that is agreeable to the majority. Intel has concerns on capturing this in specs. 
Intel >> can you live with capturing the proposal in 2.7 or E/// suggestion. 
SS >> I am not sure suggested option 1 is possible to agree as there are 5 companies object, and the majority who supported option 1 only seeking to capture this error case in specs. 



3. [bookmark: OLE_LINK9]Proposals agreed/suggested to endorse after Phase #1
Agreement
For the case of multi-TRP, to support per-TRP power control in FR1, the linking of PUCCH resource with [one or] two power control parameter sets, the following is supported
· MAC-CE indicates RRC IE that configures power control parameter sets (p0, pathloss RS ID, and a closed-loop index). 
· The exact design of RRC IE is up to RAN2 but from RAN1 point of view, one possible example is to reuse PUCCH-SpatialRelationInfo except for the referenceSignal 
Note: It is common understanding in RAN1 that one PUCCH resource can be linked to one power control parameter set.

Conclusion
With reference to the normative work on NR-feMIMO:
Related to the support of switching gap between UL transmissions towards two TRPs in RAN1 specifications, there is no consensus in RAN1 to specify symbol gap(s) for the following cases
· PUSCH Type A 
· PUCCH scheme 1
· PUSCH Type B
· PUCCH scheme 3
The above applies for the case included in the LS from RAN4 in R1-2102297.

Agreement
When inter-slot frequency hopping is configured with Scheme 1, decide one from the below options in RAN1 #105-e meeting,  
· Option 1
· If sequential mapping pattern is configured, frequency hopping is performed on slot level (as in Rel-15).
· If cyclical mapping pattern is configured, frequency hopping is performed among the repetitions with the same beam. 
· Option 2: 
· gNB always configures sequential mapping pattern and frequency hopping is performed on slot level. (no spec impact)
· Option 3:
· Frequency hopping is performed on slot level as in Rel-15 (no spec impact). 

Agreement
When SRS resources from two SRS resource sets indicated in DCI format 0_1/0_2, for linking SRI fields to two power control parameters, it is up to RAN2 to finalize the RRC details related to linking. RAN1 identified that the following options could be used. 
· Alt. 1: Add second sri-PUSCH-MappingToAddModList, and select two SRI-PUSCH-PowerControl from two sri-PUSCH-MappingToAddModList
· Alt. 2: Add SRS resource set ID in SRI-PUSCH-PowerControl, and select SRI-PUSCH-PowerControl from sri-PUSCH-MappingToAddModList considering the SRS resource set ID
 
Agreement
For PHR reporting related to M-TRP PUSCH repetition, select one from the following options in RAN1 #105-e meeting. 
· Option 1:  Calculate one PHR associated with the first PUSCH occasion (earliest repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted) 
· Option 2: Calculate two PHRs, each associated with a first PUSCH occasion to each TRP, but report one of them 
· FFS: How to select the PHR for reporting. 
· Option 4: Calculate two PHRs, each associated with a first PUSCH occasion to each TRP, and report two PHRs 
· Option 5: No changes to legacy PHR reporting 
 
Agreement
When MAC-CE indicates a PL-RS ID for one or more SRI IDs, it also indicates whether the SRI IDs are associated with the first or the second SRS resource set.
 
Agreement
For multiplexing A-CSI on two PUSCH repetitions in the case of multi-TRP PUSCH repetition,
· For S-DCI based multi-TRP PUSCH repetition Type B, support multiplexing A-CSI on the first PUSCH repetition corresponding to the first beam and the first (X = 1) PUSCH repetition corresponding to the second beam.
· The UE is expected to follow the above operation for multiplexing A-CSI on two PUSCH repetitions only if 
· the first actual repetition corresponding to the first beam and the first actual repetition corresponding to the second beam have the same number of symbols, and 
· 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.
· The content for the two A-CSI should be the same
· Note: RAN1 has the assumption on CSI timelines are followed as rel-15/16, including UE shall expect the timeline for the first A-CSI meets Z and Z’ requirement
· FFS: For s-DCI based multi-TRP PUSCH repetition Type A and B, support multiplexing of 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. 
· 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).
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