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Introduction
The Rel-18 WID for MIMO Evolution for Downlink and Uplink includes the following objectives:
6. Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)
· UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel simultaneous transmission
· The total number of layers is up to four across all panels and total number of codewords is up to two across all panels, considering single DCI and multi-DCI based multi-TRP operation.

This document summarizes the company proposals of AI 9.1.4.1.
Single-DCI based STxMP PUSCH
Issue #1: SRI/TPMI field design for dynamic switching SDM vs sTRP
Summary
One essential issue for the design of STxMP SDM and dynamic switching between SDM and sTRP is the DCI design, particularly the interpretation of codepoint of SRS resource set indicator and the design of SRI and TMPI fields for SDM and sTRP transmission.
For the SRS resource set indicator codepoint 00 and 01, it looks like that the common understanding is that they indicate sTRP transmission and 00 indicates the first SRS resource set and 01 indicates the second SRS resource set. However, companies provided different designs for the SRI/TPMI field(s) when sTRP transmission is indicated (i.e., codepoint 00 and 01). The proposed methods can be summarized in the following Alts (FL note: the Alts were discussed in last meeting. Here I try to use the text as in spec to rewrite each Alt to minimize the chance of misunderstanding):
· Alt1: When the codepoint 00 or 01 is indicated, the DCI has two SRI fields and two TPMI fields. The 1st SRI and 1st TPMI field are associated the first SRS resource set for codepoint 00 or the second SRS resource set for codepoint 01. The 2nd SRI and 2nd TPMI fields are reserved.  (FL note: this Alt is to reuse the rel17 design for sTRP transmission)
· Alt2: When the codepoint 00 or 01 is indicated, the DCI has only one SRI field and one TPMI field. The SRI and TPMI field are associated the first SRS resource set for codepoint 00 or the second SRS resource set for codepoint 01. 
· Alt3: When the codepoint is 00 or 01, the DCI has two SRI fields and two TPMI fields. The 1st SRI and 2nd SRI fields are concatenated into one SRI field. The 1st TPMI and 2nd TPMI fields are concatenated into one TPMI field. The concatenated SRI field and the concatenated TPMI field are associated with first SRS resource set for codepoint 00 or the second SRS resource set for codepoint 
FL note: From my understanding, Alt2 and Alt 3 are almost same because they both mean that the DCI has only one (or equivalently one) SRI and one TPMI field when sTRP is indicated. However, the proponents of Alt2 and Alt3 seem to have different designs for the determination of DCI fields size and how to do zero padding. That is why I still list them as two separate Alts. 
· Alt4: When the codepoint is 00 or 01, the DCI has two SRI fields and two TPMI fields.
· When the codepoint is 00, the 1st SRI and 1st TPMI fields are associated with the first SRS resource set. The 2nd SRI and TPMI fields are reserved. 
· When the codepoint is 01, the 2nd SRI and 2nd TPMI fields are associated with the second SRS resource set. The 1st SRI and TPMI fields are reserved.

About the codepoint 10: it is common understanding that it indicates SDM transmission. The 1st SRI and 1st TPMI fields are associated with the first SRS resource set and the 2nd SRI and 2nd TPMI fields are associated with the second SRS resource set.
About the codepoint 11: majority companies think it can be reserved. And a couple of companies proposed to use it to indicate SDM with swapped association between DCI fields and SRS resource sets.
· Reserved: Panasonic, ZTE, OPPO, Spreadtrum, CATT, Lenovo, Ericsson, Intel, CMCC, MediaTek 
· Indicate the swap of two SRS resource set: Sharp.

FL note: It looks like there is no strong technical motivation to use codepoint 11 to indicate the swapping of association between DCI field and SRS resource sets. It does not add any new function. So, it is suggested to go with “reserved”.
Another pending issue is to determine the size of SRI/TPMI fields. Companies made proposals on how to determine the size of SRI/TPMI fields in the contributions. However, the solution to this issue would critically depend on the conclusion of the design of SRI/TPMI field(s) for codepoint 00 and 01. So, FL suggests to first resolve the above issue and then we discuss how to determine the DCI field size.
Proposal for Round 0 Discussion
Proposal 1-1a: The codepoints of “SRS resource set indicator” in DCI for dynamic switching between STxMP SDM and sTRP transmission are interpreted and the SRI/TPMI fields are designed as follows:
· The codepoints 00 and 01 indicate sTRP transmission. 00 indicates the first SRS resource set and 01 indicates the second SRS resource set. For SRI/TPMI field design, down-select one from the following Alts:
· Alt1: The DCI has two SRI fields and two TPMI fields. The first SRI field and first TPMI field are associated the first SRS resource set if codepoint = 00 or the second SRS resource set if codepoint = 01. The second SRI field and second TPMI fields are reserved.
· Note: Alt1 is to reuse the Rel-17 design
· Alt2: the DCI has only one SRI field and one TPMI field. The SRI and TPMI field are associated with the first SRS resource set if codepoint=00 or the second SRS resource set if codepoint = 01. 
· Alt3: The DCI has two SRI fields and two TPMI fields. The first SRI field and second SRI field are concatenated into one SRI field. The first TPMI field and second TPMI field are concatenated into one TPMI field. The concatenated SRI field and the concatenated TPMI field are associated with first SRS resource set if codepoint = 00 or the second SRS resource set if codepoint = 01.
· Alt3-a: The DCI has one SRI fields and one TPMI fields. The first SRI field and second SRI field associated with ‘SRS resource set indicator’ = 10 are concatenated into this SRI field. The first TPMI field and second TPMI field associated with ‘SRS resource set indicator’ = 10 are concatenated into this TPMI field. The concatenated SRI field and the concatenated TPMI field are associated with first SRS resource set if codepoint = 00 or the second SRS resource set if codepoint = 01.
· Alt4: the DCI has two SRI fields and two TPMI fields.
· When the codepoint is 00, the first SRI field and first TPMI field are associated with the first SRS resource set. The second SRI field and second TPMI field are reserved. 
· When the codepoint is 01, the second SRI field and second TPMI field are associated with the second SRS resource set. The first SRI field and first TPMI field are reserved.
· The codepoints 10 indicate SDM transmission with the first and second SRS resource set.
· The first SRI field and first TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/rank/SRI for the first SRS resource set.
· The second SRI field and second TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/rank/SRI for the second SRS resource set.
· FFS: The codepoint 11 is reserved.

Proposal 1-1b: the proposal on how to determine DCI field size to come after the above issue is resolved…..
	Company 
	Comments

	Mod
	Please share your views on the proposal and your preference on Alt1~4 so that we can do down-selection in this meeting.

	Google
	Support Alt1. We suggest adding “FFS” for the last sub-bullet.

	QC
	It seems this discussion is only needed if the assumption of shared digital ports is confirmed (related to the WA in the last meeting). W/o shared digital ports, we do not see the need for DCI optimization as maxRank / number of PUSCH ports per SRS resource set is unchanged for sTRP versus SDM. Hence, it seems issue #3 needs to be first discussed (or first confirm the WA, and the note “Note: RAN1 supports both implementations that digital ports are shared or separate among panels”)
With shared digital ports, we support Alt2. Also, we would like to note that Alt1 is not the same as Rel-17. This is because when codepoint 10 is indicated, the first SRI/TPMI field is zero-padded based on the size needed for sTRP (due to different maxRank).




	MediaTek
	For the codepoint ‘00’ and ‘01’, we suggest discussing how to determine DCI field size jointly. The decision of issue is relevant to the decision of the issue about DCI field size determination. 
Moreover, DCI optimization is needed in our view. Regardless of the mode for shared digital ports is supported or not, the maxRank for one SRS resource set in S-TRP or M-TRP SDM may be different, since the allowed maximum number of layers for each TRP in S-TRP is up to 4 layers but up to 2 layers in M-TRP SDM scheme.
For the codepoints ‘10’ and ‘11’, we are fine with FL’s proposal. 

	QC
	@MTK: With separate digital ports, the max number of layers for STxMP is twice the max number of layers for sTRP. Hence, DCI does not need to be optimized. Then, we do not understand how sTRP can be scheduled with 4 layers if STxMP can be scheduled with up to 2+2 layers with separate digital ports. In this case, legacy max rank (<=2) is enough, and there is no reason for additional max rank configuration or any DCI optimization. In other words, there is no point in configuring legacy max rank>2 with the assumption of separate digital ports. 

	LG
	@QC, MediaTek: we have the same understanding with MTK. In our view, the max number of layers for STxMP is not always twice the max number of layers for sTRP. For example, if each panel has its own 4 digital ports, up to 4 layers can be supported for sTRP but up to 2 layers can be supported per panel for STxMP because up to 2 + 2 layer combination was agreed for SDM. 
For Alt 2, one field is used but it is not aligned with field design with STxMP case, in which two fields are already used. Further clarification is needed.
For Alt 3, this is available only if TPMI field size for STRP is equal or smaller than sum of 1st TPMI field size and 2nd TPMI field size for STxMP. Otherwise, additional bits should be appended on the top of concatenation bits of 1st and 2nd TPMI fields.

	Apple
	We share similar view as MediaTek and LG. On FL’s proposal, we prefer Alt3 (1st) or Alt1(2nd).

	QC
	@LG: Yes, I understand that this is because up to 2+2 layer combination was agreed for SDM, but my point was different. Using your example, the point was that why would a UE implement 8 digital ports (4+4 under separate digital ports) if it cannot use them at the same time? That’s why I mentioned “there is no point in configuring legacy max rank>2 with the assumption of separate digital ports”.
Let me summarize my understanding (under the assumption of separate digital ports), and please let me know if you do not agree.
· If legacy max rank<=2, it is already clear that there is no need for a separate max rank configuration and DCI size optimization.
· Even if legacy max rank>2, then still a separate configuration of max rank for SDM would have not been needed, right? We could just consider min (legacy max rank, 2) for SDM (no need for a new RRC configuration).
· Alternatively, legacy max rank >2 can be disallowed when STxMP is configured. Even though RAN1 specification today does not have such restriction, RAN4 (legacy / sTRP) does not support it anyway, and also we do not think there is use case or need for it in the future under the assumption of separate digital ports for STxMP.

	Fujitsu
	Alt1 is preferred.

	Intel
	We think this proposal is still valid without addressing Issue#3 because maxRank for sTRP and SDM is allowed to be different as per WA. We have similar views as Apple – Alt3 (1st) or Alt1 (2nd). As LG mentioned, for Alt3 if sTRP TPMI bit-size is greater than sum of 1st+2nd TPMI bit-size we can consider it an error case without any additional specification for such error case.

	NTT Docomo
	Support the proposal and our first preference is Alt.3.

	CATT
	We are generally OK with the proposal. Regarding the interpretation of the codepoints 00 and 01, we support Alt1.

	ZTE
	Considering the use of TPMI/SRI field in sTRP is relevant to the decision on supporting asymmetric panel capability, it is proper to wait the outcome of issue#4. Nevertheless, our initial assessment of each Alt can be reached as follows:
· Alt 1 can be directly used for the case of symmetric panel capability due to the same configuration of the first and second SRS resource sets. For the case of asymmetric panel capability, the oversize of the first and used TPMI/SRI field needs to be depended on the larger one among the first and second SRS resource sets.
· Alt 2 is uncompleted. If only one TPMI/SRI field is existed in sTRP operation, it is opposite to the previous agreement that there are always two TPMI/SRI fields existing in DCI field in SDM scheme. 
· Alt 3 can be workable but not necessary. The motivation of this Alt is to save DCI size as pointed by FL, however, it should be noticed that just in rare cases the TPMI field size of STRP operation will be at most 1 bit larger than that of SDM scheme after taking a rain check of the current TPMI indication tables in TS 38.212. In our views, this Alt is somehow over-designed when compared with other Alts.
· Alt 4 can be used in case of both symmetric and asymmetric panel capability, it is the most simple and straightforward to indicate precoders/rank for PUSCH associated with the first and/or second SRS resource sets when SDM/sTRP dynamic switching.

	OPPO
	Alt2 is preferred.
In Rel-17, the first TPMI field keeps the same size for sTRP transmission and Rel-17 TDM repetition. In Rel-18 STxMP, the size of the first TPMI field for sTRP transmission is determined by legacy maxRank, but for SDM scheme, the first TPMI field is determine by maxRank-SDM. The size can be different in some cases for noncoherent or partial coherent when maxRank is not equal to maxRank-SDM. Take an example in current TPMI indication tables, when ‘4Tx+fullpowermode1+nonCoherent’, the first TPMI field size would 1 bit larger for maxRank=2 than for maxRank =1(maxRank-SDM). Even the second TPMI field is reserved, zero padding is needed to align the DCI size for sTRP transmission and SDM scheme. 

	Nokia/NSB
	As shown in our tdoc with numerical results, it would be beneficial to enable also specification support for SDM based sTRP operation with multi-panel transmission.  Current proposal does not capture this, i.e. captures only sTRP (single panel transmission) and mTRP (simultaneous multi-panel transmission). Therefore, we would like to  add FFS regarding to the last sub-bullet for sTRP with multi-panel transmission.
Support Alt 1. and FFS: The codepoint 11 is reserved.

	InterDigital
	Support Alt1. 

	Mod
	@QC: This discussion does not depend on the discussion of shared digital ports. For SDM design, we need decide the usage of SRI and TPMI fields and we have WA on the maxRank and maxRank for SDM, where UE have separate maxRank for sTRP and SDM. For the shared port case, I think the issue is whether/how to enable the same number of PUSCH ports, not related with maxRank. Re Alt1, it is same to Rel-17 design because of the DCI field usage. How to determine the DCI field size is the next issue.

@MTK, I suggest to fist decide the usage of DCI fields. Mixing the DCI field usage and size determination would complicate the problem. I tried it before and it turned out to be too long proposal.  I think for each Alt, the proponents has all the considerations including whether one or two bits can be saved in some cases. There does exist tradeoff between complexity vs DCI overhead reduction. Considering the timeline of progress, I suggest we make conclusion on this first.

@Nokia, regarding the SDM based sTRP operation. Could you elaborate more details on that. By reading your tdoc, my understanding is in that “mode”, the DCI still use two SRI fields and two TPMI fields to indicate the SRI/TMPI for the first SRS resource set and the second SRS resource set, respectively. That is same to the SDM operation indicated by codepoint 10.  Could you elaborate more details on what is the difference? thanks

	Huawei, Hisilicon
	Second and third bullets regarding codepoints 10/11: OK.
First bullet regarding codepoints 00/01:
In principle, we support Alt3 to save DCI bits. 
However, Alt3 could be worded more clearly to avoid confusion. In particular, it is not very clear from the current description of Alt3 that how many TPMI(s)/SRI(s) fields are actually in the DCI when ‘SRS resource set indicator’ = 00/01. We think the intention of Alt3 is to have only one TPMI/SRI field when SRS resource set indicator’ = 00/01 and we suggest to reword it as follows:
Alt3: The DCI has two one SRI fields and two one TPMI fields. The first SRI field and second SRI field associated with ‘SRS resource set indicator’ = 10 are concatenated into one this SRI field. The first TPMI field and second TPMI field associated with ‘SRS resource set indicator’ = 10 are concatenated into one this TPMI field. The concatenated SRI field and the concatenated TPMI field are associated with first SRS resource set if codepoint = 00 or the second SRS resource set if codepoint = 01.
Further, similar to MTK, at least for sTRP case, we think that the TPMI/SRI design and the corresponding field sizes should be discussed jointly.  Otherwise, for instance, it is hard to distinguish the difference between Alt2 and Alt3 where, in both cases, only one TPMI/SRI field is actually present in DCI when SRS resource set indicator’ = 00/01.  We  think that, the main difference between Alt2 and Alt3 is that, in Alt2, the size of the first TPMI (SRI) field is fixed for both sTRP and SDM and is equal to is max{LsTRP, LSDM,1} where LsTRP is the number of bits needed for the TPMI indication in the sTRP transmission and LSDM,1 is the number of bits needed for the TPMI indication corresponding to the first panel in the SDM transmission.
@MTK, LG, QC: Regarding the discussion among MTK, LG, and QC, our view is more aligned with MTL and LG. Although we are in favor of confirming the WA and supporting both shared and separate digital ports implementation, we don’t think the UE implementation has any bearing to the supported max rank in the specification. We have already agreed that the maximum number of layers for SDM is 2 per panel and, therefore, maxRank_SDM can be set to 2 to avoid unnecessary increase in the TPMI/SRI length.   
@Intel: We don’t think it is necessary to consider the case where sTRP TPMI bit-size is greater than sum of 1st+2nd TPMI bit-size as an error case. We think that, by adding reserved/zero padded bits, the size of the 1st+2nd SDM TPMIs should be always equal to the size of the sTRP TPMI. The reserved/zero padded bits should be added at either side of the equation to ensure its correctness.
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	QC
	@FL: The reason that WA had two separate maxRank was because of the flexibility to support both shared and separate digital ports. Otherwise, a separate RRC configuration would have been unnecessary (even for legacy max rank>2, we only needed to assume min(legacy max rank, 2) for SDM as we explained above). Hence, the logical thing to do is to first discuss issue #3 and decide if we should confirm the WA, and then decide how to optimize the DCI if needed.
Please note that the intention here is not to force discussing certain issues first. From technical perspective, we think this makes more sense. Even our preference among Alts 1-4 above would be very different depending on whether both shared and separate digital ports will be supported or not. If yes, we prefer Alt2 (or Alt3). If no, we prefer Alt4 (or Alt1). In addition, whether to confirm the WA or not depends on this from our point of view. Still, it is ok to discuss/list alternatives for progress, but we should not down-select before resolving issue 3.
@HW: While we also agree that the TPMI/SRI design and the corresponding field sizes should be discussed jointly, our understanding of Alt2 is a bit different. In Alt2, the DCI size alignment is based on zero-padding at the end of the DCI. In Alt3, the DCI size alignment is based on zero-padding at the end of TPMI/SRI fields. 
One example of Alt2-type of zero-padding in existing spec is the following in 38.212:
“If the number of information bits in DCI format 0_1 scheduling a single PUSCH prior to padding is not equal to the number of information bits in DCI format 0_1 scheduling multiple PUSCHs for the same serving cell, zeros shall be appended to the DCI format 0_1 with smaller size until the payload size is the same for scheduling a single PUSCH and multiple PUSCHs.”
However, we could not find any example of Alt3-type of zero-padding in the existing spec. There are certain features that perform per-field zero padding like C-RNTI versus CS-RNTI, but we could not find an example that two fields are interpreted as one field in the existing specification.   

	vivo
	Support Alt1.
The design on the only SRI/TPMI field in Alt1 for s-TRP transmission and two SRI/TPMI fields for SDM should be further clarified to make it complete solution. 

Alt3 may save 1 bit in some cases, however it is complicated design, network has to provision the DCI payload depending on codebook subset restrictions which varies and from implementation perspective not only hardware implementation but software (coding) complexity should also be considered. Considering that sum of bits of two TPMI fields for indicating two precoders for sTxMP transmission can be less than bit size of TPMI field for indicating one precoder for s-Panel transmission, which means two concatenated TPMI fields may not be sufficient for precoding/rank for s-Panel transmission. Similar approach was also discussed in rel-17, and not adopted due to complex mechanism. 
Alt1 is better than Alt4. Bit size of one TPMI/SRI field for s-panel transmission is equal to or larger than that total number of bits for SDM transmission, using the first SRI/TPMI field to indicate precoders for the first and the second panel transmission can streamline the size of second TPMI field can be designed based on sTxMP transmission which require less bit length. Besides, inheriting the same design in Rel-17 mTRP, Alt1 has small spec impact.

	MediaTek
	Support Alt 3.
@QC: Joint interpretation of RV field, MCS field and NDI field for SCell dormancy indicated by DCI format1_1 is an existing example of Alt3-type.
@vivo: We do agree that there is no need to introduce the Alt3-like solution for R17 TDM repetition, because the number of maximal layers for S-TRP and M-TRP is always the same. However, in R18 STxMP, the number of maximal layers for S-TRP and M-TRP may be different, such that we believe that special design for DCI overhead reduction is necessary. 

	Lenovo
	Support Alt1 since it has small spec impact as vivo commented.

	Panasonic
	Proposal 1-1a: Support since all design suggestions are captured. But we prefer if we can remove some alternatives that are similar especially after discussing issue 3. 

	QC
	@MTK: The example of SCell dormancy does not involve zero-padding. It is an example of utilizing unused bits in non-scheduling DCI similar to DFI indication in Rel-16 NRU. In our understanding, there are two type of zero-padding in current spec:
· Zero-padding at the end of DCI similar to Alt2. The example I mentioned above for multi-PUSCH scheduling is of this type.
· Zero-padding per DCI field similar to Alt1. The CS/C-RNTI I mentioned above is of this type.
For Alt3, it is neither of the above.

	Samsung
	We have similar view as MTK, LG, Apple, DCM and HW. We support Alt 3. 
For HW’s example, following ‘0’ insertion seems similar case to HW’s example (38.212):
‘For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in an SRS resource among the configured SRS resources in all SRS resource set(s) with usage set to 'codebook'. If the number of ports for a configured SRS resource in the set is less than the maximum number of ports in an SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field.’

In our thinking, zero can be inserted in front of the first TPMI field for the second HW’s example (bit for sTRP > sum bits of both first and second field for SDM).

	NEC
	Support Alt 1.

	Xiaomi
	Generally fine with the proposal, we support Alt.1. 

	Spreadtrum
	Support Alt1 for the interpretation of the codepoints 00 and 01. For the UE with symmetric panels, Alt1 is a direct solution with small spec impact.

	Mod
	The views received so far are:
· Alt1: Google, Apple (2nd preference), Fujitsu, Intel (2nd), CATT, Nokia/NSB, vivo, Lenovo, NEC, Xiaomi, Spreadtrum
· Alt2: QC, OPPO, 
· Alt3: MediaTek, Apple (1st preference), Intel (1st preference), NTT DOCOMO, Huawei/Hisilicon, Samsung, 
· Alt4: ZTE

@Google and Nokia/NBS, I put codepoint 11 under FFS for now. But please explain why you think it should be FFS. @Google, please explain why you want FFS on it. @Nokia/NSB, could you elaborate more details on that. By reading your tdoc, my understanding is in that “mode”, the DCI still use two SRI fields and two TPMI fields to indicate the SRI/TMPI for the first SRS resource set and the second SRS resource set, respectively. That is same to the SDM operation indicated by codepoint 10.  Could you elaborate more details on what is the difference? 
@HW: I did not change Alt3 based your suggestion since your suggestion saying “one SRI field..” might cause some confusion. The current wording should be clear enough to explain what it is.

@All, the proposal is updated by put last bullet under FFS for now.

	Ericsson
	We are OK with the third pullet, concerning codepoint 10.
For the fourth bullet, we prefer to remove the FFS.
For the first bullet, we tend to agree with QC that the preferred solution depends on whether “shared digital ports” are supported or not:
· With “separate digital ports” and for the SDM scheme, it is possible to save 2 bits of DCI overhead (from 6 to 4) with 1 TPMI field instead of 2 only for the case when the number of ports per SRS resource set is 2 and when the sTRP and SDM rank is 2 and 1, respectively (see table below). However, with separate ports per panel, it is unclear why/if a 2-port/panel UE would ever report SDM rank less than sTRP rank. For this reason, we don’t see a need to deviate from legacy solution (Alt1).
· With “shared ports per panel”, on the other hand, the DCI overhead reductions can be more substantial (e.g., 4—6 bits, for the case when UE reports different coherency capabilities for sTRP and SDM scheme, respectively). 
In short, we support Alt1 if  “shared digital ports” is not supported but are open to “Alt3” if “shared digital ports” are supported.
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Finally, we are fine with HW’s suggested rewording of Alt3 to clarify the number of TPMI fields for the sTRP scheme.

	Mod
	@Ericsson and HW: the wording in Alt3 is changed according to HW’s suggestion to address your concerns.

@HW, regarding the joint discussion on DCI field and size determination, my concern is that would include too much details and thus make the discussion very difficult. Let us separate the issues and discuss one by one and move forward step by step

	Huawei, HiSilicon
	@ZTE, vivo: 
Our understanding is that, based on the current TPMI tables, up to two bits (and not only one bit) can be saved if Alt3 is used.  Two examples follow:
Example 1 (for an unshared digital port scenario):
(codebooksubset= noncoherent + antenna ports = 4 (for both sTRP and for each panel of SDM) + transform precoder = disabled + ul-FullPowerTransmission not configured): 
If maxRank_sTRP = 2, TPMI field size is 4 according to Table 7.3.1.1.2-2 and if maxRank_SDM = 1, TPMI field is 2 according to Table 7.3.1.1.2-3.
Example 2 (for a shared digital port scenario):
(codebooksubset= fullyAndPartialAndNonCoherent + antenna ports = 4 for sTRP and 2 for each panel of SDM) + transform precoder = disabled + ul-FullPowerTransmission not configured): 
If maxRank_sTRP = 2/3/4, TPMI field size is 6 according to Table 7.3.1.1.2-2 and if maxRank_SDM = 2, TPMI field size is 4 according to Table 7.3.1.1.2-4.

@ Vivo: 
1) Regarding the following part of your comment: 

	“network has to provision the DCI payload depending on codebook subset restrictions which varies and from implementation perspective not only hardware implementation but software (coding) complexity should also be considered.”



We are not sure we understand. In the legacy releases, TPMI field size/DCI payload depends on the codebooksubset. This dependency also holds no matter which of the four alternatives is chosen. 

2) Regarding the following part of your comment:


	Considering that sum of bits of two TPMI fields for indicating two precoders for sTxMP transmission can be less than bit size of TPMI field for indicating one precoder for s-Panel transmission, which means two concatenated TPMI fields may not be sufficient for precoding/rank for s-Panel transmission



  We think in the above corner case, the zero-padding bit(s) can be added to the second SDM TPMI field. Essentially, the zero-padding bits can be added to either side of the equation, to ensure that the sum of the bitsizes of SDM TPMIs is equal to the bitsize of the sTRP TPMI.
@QC: 
1) Can you please explain how the zero-padding in Alt1 is different in nature with the zero-padding in Alt3? Based on your input, both use zero-padding per DCI field. In Alt3, zero-padding is added to one of the SDM TPMI fields or to the sTRP TPMI field as necessary. 
2) Samsung example is an example of zero-padding to the field which is aligned with the proposed solution in Alt3. 

@FL: 
Thank you for changing the wording of Alt3. We think it is necessary to clarify which TPMI/SRI field will be concatenated. Therefore, we suggest the follo0wing:

Alt3: The DCI has two one SRI fields and two one TPMI fields. The first SRI field and second SRI field associated with ‘SRS resource set indicator’ = 10 are concatenated into one this SRI field. The first TPMI field and second TPMI field associated with ‘SRS resource set indicator’ = 10 are concatenated into one this TPMI field. The concatenated SRI field and the concatenated TPMI field are associated with first SRS resource set if codepoint = 00 or the second SRS resource set if codepoint = 01.


 

	QC
	@Huawei: Thanks for the questions. Here is one example:
Assume A bits are needed for TPMI/SRI indication of sTRP, and B bits are needed per TPMI/SRI field for SDM (so 2B bits total), and assume A>B.
· Alt 1 (per-field zero padding): max(A,B)+max(0,B)=A+B bits are needed. For each field, we do zero-padding.
· Alt2 (zero-padding at the end of DCI): max(A,2B) bits are needed
· Alt3 (new type of zero padding at the end of one field, or at the end of two fields depending on SRS resource set indicator): max(A,2B) bits needed
· Alt4 (no zero padding): A+A=2A bits
Hence, Alt2 and Alt3 have the same DCI size (assuming other fields in the DCI are not a function of sTRP/SDM), but the difference is where we do zero-padding. In our understanding, Alt1-type or Alt2-type of zero padding already exist in the spec, but Alt3-type of zero padding does not exist yet (it does not mean that it is not workable or is technically wrong, but it is more complicated and has more spec impact).

	MediaTek
	We think the updated Alt 3 is not equivale to the original Alt 3, the Alt 3 revised by HW is the other alternative in our understanding. For the updated Alt 3, there is one SRI field with X1+X2 bits and one TPMI field with Y1+Y2 bits when indicating S-TRP transmission. And for the original Alt 3, there are two SRI fields with X1 bits and X2 bits and two TPMI fields with Y1 bits and Y2 bits, respectively, when indicating S-TRP transmission. 
And we prefer the original Alt 3, because the update Alt 3 have the same concept as Alt 1, that the size of one SRI/TPMI fields will change when switching between S-TRP (X1+X2 bits for the SRI field) and M-TRP transmission (X1 bits for the SRI field). 
The original Alt 3 is using joint interpretation of two SRI/TPMI fields with the fixed size for any SRI/TPMI field, instead of dynamic changing the field size of any SRI/TPMI fields.

	Mod
	@HW and Mediatek, 
Apparently, the version of Alt3 suggested by HW is different from the original one which is what MediaTek wants.  So I list them as two separate Alt3. The original Alt3 is still Alt3 and HW’s suggestion is listed as Alt3-a now. 
With this change, the views on Alts are:
· Alt1: Google, Apple (2nd preference), Fujitsu, Intel (2nd), CATT, Nokia/NSB, vivo, Lenovo, NEC, Xiaomi, Spreadtrum, OPPO (2nd), Ericsson, 
· Alt2: QC, OPPO, 
· Alt3: MediaTek, Apple (1st preference), Intel (1st preference), NTT DOCOMO, Samsung, 
· Alt3-a: Huawei/Hisilicon, Ericsson (open to it)
· Alt4: ZTE





Issue #2: SRI/TPMI field design for dynamic switching SFN vs sTRP
Summary
Similar to the SDM scheme, one essential issue in the design of STxMP SFN and supporting dynamic switch between SDM and SFN is also the DCI design, particularly the interpretation of codepoint of SRS resource set indicator and the design of SRI and TMPI fields for SDM and sTRP transmission.
For the SRS resource set indicator codepoint 00 and 01, it looks like that common understanding is that they indicate sTRP transmission and 00 indicates the first SRS resource set and 01 indicates the second SRS resource set. But about the design of SRI fields and TMPI fields when sTRP transmission is indicated, there are the same Alts as for the dynamic switch between SDM and sTRP transmission. FL note: I would like to suggest that we use the same design of SRI/TPMI field of codepoint 00 and 01 for dynamic switch between SFN vs sTRP and the dynamic switch between SDM vs sTRP.
For SRS resource set indicator codepoint 10: it is common understanding that it indicates STxMP SFN transmission. The 1st SRI and 1st TPMI fields are associated with the first SRS resource set and they indicate the SRI/precoder/ranking for the first SRS resource set. The 2nd SRI and 2nd TPMI fields are associated with the second SRS resource set and they indicate the SRI/precoder for the second SRS resource set, where the ranking is indicated by the first field.
About the codepoint 11: it can be reserved.

Proposal for Round 0 Discussion
Proposal 1-2a: The codepoints of “SRS resource set indicator” in DCI for dynamic switching between STxMP SFN and sTRP transmission are interpreted and the design of SRI/TPMI fields are as follows:
· The codepoints 00 and 01 indicate sTRP transmission. 00 indicates the first SRS resource set and 01 indicates the second SRS resource set. 
· For the design of SRI/TPMI fields, re-use the design that is decided for dynamic switching between STxMP SDM and sTRP transmission.
· FFS: another sTRP mode: codepoint 00 and 01 indicates sTRP transmission with two panels:  the SRI (concatenating first SRI field second SRI field) indicates two SRS resources. The first TPMI field is associated with both SRS resources and precoder is applied across both SRS resources
· The codepoint 10 indicates STxMP SFN transmission with the first and second SRS resource set.
· The first SRI field and first TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/rank/SRI for the first SRS resource set.
· The second SRI field and second TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/SRI for the second SRS resource set (the rank is indicated by the first SRI field for NCB or the first TPMI field for CB)
· FFS: The codepoint 11 is reserved.

Proposal 1-2b: the proposal on how to determine DCI field size to come after the above issue is resolved…..
	Company 
	Comments

	Mod
	Please share your views on the proposals.

	Google
	We suggest adding a FFS for the codepoint 11. In our view, one possible indication for codepoint 11 is to indicate a layer swapping for 2 layer transmission for the second precoder. Then it can create a strong layer to be associated with the single-port PT-RS, as shown in the figure below. 
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	QC
	Support the proposal.

	MediaTek
	Support the proposal. 

	LG
	Support the proposal.

	Apple
	Support

	Fujitsu
	Support the proposal.

	Intel
	Support

	NTT Docomo
	Support.

	CATT
	Support the proposal.

	ZTE
	For codepoints 00 and 01, we think it is better to reuse the design of Rel-17 MTRP TDM PUSCH repetition rather than Rel-18 SDM scheme. By instinct, there are many common things between Rel-17 TDM and Rel-18 SFN, e.g. PUSCH is repeatedly transmitted with different UL beams, same indicated rank, same indicated number of PUSCH antenna ports, same DMRS ports, etc. We suggest the following updates of this proposal:
Proposal 1-2a: The codepoints of “SRS resource set indicator” in DCI for dynamic switching between STxMP SFN and sTRP transmission are interpreted and the design of SRI/TPMI fields are as follows:
· The codepoints 00 and 01 indicate sTRP transmission. 00 indicates the first SRS resource set and 01 indicates the second SRS resource set. 
· FFS: For the design of SRI/TPMI fields, re-use the design that is decided for dynamic switching between STxMP SDMRel-17 TDM repetition scheme and sTRP transmission.
· The codepoint 10 indicates STxMP SFN transmission with the first and second SRS resource set.
· The first SRI field and first TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/rank/SRI for the first SRS resource set.
· The second SRI field and second TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/SRI for the second SRS resource set (the rank is indicated by the first SRI field for NCB or the first TPMI field for CB)
· The codepoint 11 is reserved.

	OPPO
	Support the proposal.

	Nokia/NSB
	It would be beneficial to enable also specification support for SFN based sTRP operation with multi-panel transmission.  Current proposal does not capture this, i.e. captures only sTRP (single panel transmission) and mTRP (simultaneous multi-panel transmission). Therefore, we would like to  add FFS regarding to the last sub-bullet for sTRP with multi-panel transmission.
Support Alt 1. and FFS: The codepoint 11 is reserved.

	InterDigital
	Support FL’s proposal. 

	Mod
	@Apple and Nokia, I update the codepoint 11 to FFS and @Nokia, please elaborate more on the SFN transmission to sTRP. Per my understanding by reading your tdoc, it looks like the DCI operation is same to the codepoint 10.  I have the same question on the SDM in 2.1.2. Thanks.
@ZTE, I do not think reuse rel-17 TDM design is good choice for rel-18 SFN. rel-18 SFN has separate maxrank for sTRP and SFN, which is more similar to SDM, not TDM.

	Huawei, HiSilicon
	Support the proposal

	vivo
	Precoder indication of SFN scheme is same as Rel-17 UL mTRP repetition. Same number of layers are indicated in two TPMI fields.  So, precoder indication designed in current spec for Rel-17 mTRP can be inherited directly. Thus, we propose the same precoder indication design for both s-TRP transmission and SFN transmission. The proposal is modified as: 
Proposal 1-2a: The codepoints of “SRS resource set indicator” in DCI for dynamic switching between STxMP SFN and sTRP transmission are interpreted and the design of SRI/TPMI fields are as follows:
· The codepoints 00 and 01 indicate sTRP transmission. 00 indicates the first SRS resource set and 01 indicates the second SRS resource set. 
· For the design of SRI/TPMI fields, re-use the design that is decided for dynamic switching between STxMP SDM and sTRP transmission.
· The DCI has two SRI fields and two TPMI fields. The first SRI field and first TPMI field are associated the first SRS resource set if codepoint = 00 or the second SRS resource set if codepoint = 01. The second SRI field and second TPMI fields are reserved.
· The codepoint 10 indicates STxMP SFN transmission with the first and second SRS resource set.
· The first SRI field and first TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/rank/SRI for the first SRS resource set.
· The second SRI field and second TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/SRI for the second SRS resource set (the rank is indicated by the first SRI field for NCB or the first TPMI field for CB)
· The codepoint 11 is reserved.


	Lenovo
	Support the proposal.

	Panasonic
	Proposal 1-2a: Support

	Samsung
	For SFN, we don’t support this proposal. If sTRP PUSCH is transmitted via both two panels, we can exploit whole antennas in UE and we can improve diversity gain. It could be helpful to increase throughput.   Therefore, we can accept the codepoints of SRS resource set indicator but we cannot accept the design of SRI/TPMI field. So, we suggest the following modification:
Proposal 1-2a: The codepoints of “SRS resource set indicator” in DCI for dynamic switching between STxMP SFN and sTRP transmission are interpreted and the design of SRI/TPMI fields are as follows:
· The codepoints 00 and 01 indicate sTRP transmission. 00 indicates the first SRS resource set and 01 indicates the second SRS resource set. 
· For the design of SRI/TPMI fields, re-use the design that is decided for dynamic switching between STxMP SDM and sTRP transmission.
· FFS: whether to support sTRP STxMP SFN with additional UE capability
· The codepoint 10 indicates STxMP SFN transmission with the first and second SRS resource set.
· The first SRI field and first TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/rank/SRI for the first SRS resource set.
· The second SRI field and second TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/SRI for the second SRS resource set (the rank is indicated by the first SRI field for NCB or the first TPMI field for CB)
· FFS: The codepoint 11 is reserved.

For vivo’s suggestion, we have slightly different view on precoding for sTRP SFN. We think same or different precoder can be selected for sTRP SFN case also because different antennas could be exploit and channels between one TRP and two panels can be different. In large scale parameter perspective, channels between one TRP and two panels could be same (almost) but in small scale parameter, it could be different. 

	NEC
	Fine with the proposal.

	Xiaomi
	Support the proposal

	Spreadtrum
	Support this proposal

	Mod
	The following companies supports the proposal:
Support: Google, QC, MediaTek, LG, Apple, Fujitsu, Intel, NTT DOCOMO, CATT, OPPO, Nokia/NSB, InterDigital, Huawei, HiSilicon, Lenovo, Panasonic, NEC, Xiaomi, Spreadtrum
ZTE and vivo suggested that for sTRP, we can follow the rel-17 TDM design, i.e., two SRI/TPMI fields, 1st SRI/TPMI are associated with the 1st SRS resource set or the 2nd SRS resource set, 2nd SRI/TPMI fields are reserved.  Per my understanding, that is one possible option for SDM too. Aligning the designs for SDM and SFN seems more reasonable, and also considering the majority supporting, let us keep the proposal 1.2 
@Samsung, I am confused by your comments, we do need the design of SRI/TPMI fields when sTRP is indicated for dynamic switching between sTRP vs SFN.  What you suggested is about the UE capability of supporting SFN. I think all the STxMP feasure of rel18 is UE capability and how to signal that will be part of the UE capability discussion.
The proposal is not changed.

	Samsung
	Sorry for confusion. We want to argue that we can support sTRP with multi-panel transmission with codepoint ‘00’ and ‘01’ in our contribution (R1-2303117). Our intention is codepoint ‘00’ and ‘01’ can be used for sTRP transmission with single-panel or multi-panel transmission. 
To support this sTRP transmission with single-panel or multi-panel transmission, reusing same design as SDM is not enough. So we suggest following modification:
Proposal 1-2a: The codepoints of “SRS resource set indicator” in DCI for dynamic switching between STxMP SFN and sTRP transmission are interpreted and the design of SRI/TPMI fields are as follows:
· The codepoints 00 and 01 indicate sTRP transmission. 00 indicates the first SRS resource set and 01 indicates the second SRS resource set. 
· For the design of SRI/TPMI fields, re-use the design that is decided for dynamic switching between STxMP SDM and sTRP transmission.
· If the SRI (concatenating first SRI field second SRI field) indicates one SRS resource, reuse the same TPMI design that is decided for dynamic switching between STxMP SDM and sTRP transmission
· [bookmark: _Hlk132705825]If the SRI (concatenating first SRI field second SRI field) indicates two SRS resources, 
· [bookmark: _Hlk132705836]The first TPMI field is associated with both SRS resources and precoder is applied across both SRS resources
· The codepoint 10 indicates STxMP SFN transmission with the first and second SRS resource set.
· The first SRI field and first TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/rank/SRI for the first SRS resource set.
· The second SRI field and second TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/SRI for the second SRS resource set (the rank is indicated by the first SRI field for NCB or the first TPMI field for CB)
· FFS: The codepoint 11 is reserved.


	Mod
	@Samsung, I think you are proposing another transmission mode, which is different from SFN and also different from sTRP transmission. If I understand correctly, your proposal is: the UE uses two panel to transmit the PUSCH and one same precoder applies to the both panels. Regarding the DCI signalling, what you propose is: the DCI indicates two SRS resources but only one TPMI, the indicated precoder is applied to both panels (i.e., both SRS resource set).  However, you SRI indication would conflict with the 1st bullet. Furthermore, what you propose is similar to SFN scheme, but restrict to only apply the same precoder on both panels. Actually, I do not see clear motivation for such a design. What is the motivation of always applying same precoder on both panels? However, I add one separate bullet to FFS this design.

@All, please check the added FFS bullet and let us know if you have concern.


	Ericsson
	Support the proposal.

	LG
	Support the proposal.

	Samsung
	Thank you for the consideration. Let me explain further detail. 
First, the SRI indication does not mean two SRS resources from two SRS resource set. Our intention is each SRS resource set is associated with TRP (TCI state) and SRS resources can be associated with panel. So, if we consider two SRS resources (e.g. two SRS resources with 2 SRS ports) in the first set, each SRS resource is associated with first or second panel and both are targeting for TRP1. Main motivation of this mode is to utilize one or two panels for sTRP transmission. If UE uses one SRS resource based sTRP transmission, it would be transmitted with only 2 PUSCH antenna ports (associated with 2 SRS ports), on the other hands, if UE uses two SRS resources based sTRP transmission, it would be transmitted with 4 PUSCH antenna ports concatenating 2+2 SRS ports. 
Second, for TPMI indication, that doesn’t mean the same precoder would be applied for two indicated SRS resources. Our preference is the TPMI field can indicate 4 Tx codebook rather than 2Tx codebook for upper example and it could be used for all across concatenated PUSCH antenna ports. It can give us more diversity gain because we can exploit whole antennas across two panels for sTRP transmission.
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	Huawei, HiSilicon
	It looks like there is a typo in the second sub-bullet corresponding to codepoint 10:
· The second SRI field and second TPMI field are associated with the first second SRS resource set and they indicate the precoder(s)/SRI for the second SRS resource set (the rank is indicated by the first SRI field for NCB or the first TPMI field for CB)

As for the newly-added FFS regarding sTRP-based STxMP, we prefer not to open up the discussion (and possibly the specification of sTRP-based STxMP) at this late stage of WI. This proposal has been discussed from the beginning of WI without any progress. 




Issue #3: The issue of shared digital ports
Summary
We have FFS in the previous WA:
	Working Assumption
For dynamic switching between STxMP SDM scheme and sTRP transmission, support the following:
· For sTRP transmission: The maximal number of layers of sTRP transmission is configured by the maxRank (or Lmax) as in current spec (i.e., Option 1)
· For SDM scheme: configure one single maximal number of layers (separate from maxRank (or Lmax) for sTRP) that is applied to the first SRS resource set and the second SRS resource set, separately (i.e., Alt1)
· FFS: Whether/How to enable that the total number of used PUSCH antenna ports for the SDM and sTRP is the same. 
· Note: This corresponds to the case that digital ports are shared between the panels
· Note: RAN1 supports both implementations that digital ports are shared or separate among panels



Companies provided a few different solution to enable that the total number of used PUSCH ports for SDM and sTRP is the same for the case that digital ports are shared among panels. The solutions can be categorized into the following Alts:
· Alt1: The gNB configures separate codebook subsets for sTRP and SDM transmission. For example, codebook subset configured for SDM has precoders that only part of the ports (e.g., 2 of all 4 ports).  For that, UE can report separate codebook coherence capability for STxMP scheme, which is different from the coherence capability reporting for sTRP transmission.
· Alt2: The gNB configure SRS resources with different number of ports in one SRS resource set for sTRP transmission and STxMP transmission. For example, the gNB configures one 4-port SRS resource (for sTRP transmission) and one 2-port SRS resource (for STxMP transmission) in one SRS resource set
· Alt3: The TPMI indicated for STxMP transmission correspond to fixed/semi-static half of the SRS ports. The gNB configures SRS resources with P ports. When the STxMP SDM/SFN scheme is indicated, each TPMI indicates one precoder with P/2 ports that correspond to a fixed/semi-static P/2 ports of the indicated SRS resource.
· Alt4: UE reports the supported subset of SRS ports of each panel for STxMP SDM/SFN. The gNB determines/configures the suitable codebook subset for STxMP SDM/SFN. If the UE does not report that, the gNB can assume that all SRS ports on each panel are available for STxMP SDM/SFN.
· Alt5: When the gNB indicates an coherent precoder for STxMP SDM/SFN transmission, the UE applies zeros to some row(s) in the precoder so that only part of the ports are used for STxMP.

However, companies also propose not to do any enhancement for this case: Lenovo, google, MediaTek, Apple.
MediaTek and Google provided simulation result for this case:
· Google explained that this case with same Tx power can cause performance loss to both center UE and cell-edge UE and this case with higher Tx power can cause performance loss to cell-edge UE.
· MediaTek observed that the performance gain of this case is marginal and large spec effort is not worthwhile.
	Google:
[image: ]
Figure 1: Simulation results for sTRP operation with 2-port per panel and 4-port per panel

	MediaTek:
[image: ]
Figure 3. Average UPT Gain under DU scenario with low load (RU=20%)




So, to summarize, for the pending FFS point, we have two Options: 
Option 1: To support enhancement to enable that the total number of PUSCH ports used in sTRP and SDM are same and we have a few Alts for the solution
Option 2: Do not support enhancement to enable that case. 


Proposal for Round 0 Discussion
Here is the proposal for this issue. We shall decided whether to do it and how to do it if we decide to do it. And even though the FFS text in the WA only says SDM scheme, the same design shall be applied to SFN scheme too if we can settle down on some solution. That is why in the proposal, I use STxMP SDM/SFN, instead of SDM only.
Proposal 1.3: For whether/how to enable that the maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP is the same, consider and down-select Option1 from the following options:
· Option 1: Support enhancement to enable this case and down-select one from the following alternative solutions:
· Alt1: The gNB configures separate codebook subsets for sTRP and STxMP SDM/SFN transmission. For example, codebook subset configured for STxMP SDM/SFN has precoders that only use part of the ports (e.g., 2 of all 4 ports).  For that, the UE can report separate codebook coherence capability for STxMP SDM/SFN scheme, which is different from the coherence capability reporting for sTRP transmission.
· Alt2: The gNB configures SRS resources with different number of ports in one SRS resource set for sTRP transmission and STxMP SDM/SFN transmission. For example, the gNB configures one 4-port SRS resource (for sTRP transmission) and one 2-port SRS resource (for STxMP SDM/SFN transmission) in one SRS resource set
· Alt3: The TPMI indicated for STxMP SDM/SFN transmission corresponds to a fixed/semi-static subset of the SRS ports. The gNB configures SRS resources with P ports. When the STxMP SDM/SFN scheme is indicated, each TPMI indicates precoder(s) with P/2 ports that correspond to a fixed/semi-static P/2 ports of the indicated SRS resource.
· Alt4: UE reports the supported subset of SRS ports of each panel for STxMP SDM/SFN. The gNB determines/configures the suitable codebook subset for STxMP SDM/SFN. If the UE does not report that, the gNB can assume that all SRS ports on each panel are available for STxMP SDM/SFN.
· Alt5: When the gNB indicates a coherent precoder for STxMP SDM/SFN transmission, the UE applies zeros to some row(s) in the precoder so that only part of the ports are used for STxMP SDM/SFN.
· Option 2: do not support enhancement to enable this case and no additional spec impact.
· Note: this is optional UE feature and related UE capability details will be discussed in UE feature session. 
	Company 
	Comments

	Mod
	Please share your preference on Option1 vs Option 2 and those Alts of Option 1.

	Google
	Support option 2. We failed to see the benefit to consider additional enhancement for cross-panel port switching. There is no performance benefit, but it could require additional SRS/PUSCH preparation delay with regard to the cross-panel port switching.

Besides, such functionality can already be supported based on current TCI indication mechanism. The NW can indicate the same TCI state associated with the two SRS resource sets. 


	QC
	Support Option 1. With respect to different alternatives, we think Alt3 is the simplest, but we are also open to Alt4 or Alt1. Alt5 seems to be a combination of Alt3 and Alt1. The issue with Alt2 is unnecessary additional SRS overhead.
With respect to the simulation results:
· In Google’s simulation results, we could only find the results for sTRP operation, but we could not find the performance of STxMP with shared digital ports. 
· In MediaTek’s simulation results, it seems power sharing between panels is assumed. Even in this case, some gains are observed. With per-panel power, the gain can be further increased. 
· Overall, we do agree with the general observation that the gain of STxMP over sTRP is decreased with respect to Tput with the assumption of shared digital ports compared to separate digital ports. However, there are still some gains to be realized. Furthermore, the reliability / diversity gain or even Tput gain in the presence of blockage can be achieved irrespective of shared or separate digital ports.
· We do not see a large spec impact here.

	MediaTek
	Support Option 2.
In our view, to enable the operation with shared digital ports is not essential for STxMP, which is just an “additional” enhancement for a special use case. From our evaluation result, if a UE shares digital ports for STxMP, there is only 2% T-put gain. W/o significant gain, considering more power will consuming by STxMP, it is not worth to perform STxMP and single-panel transmission is sufficient. 
As WID specified, R18 STxMP targets at the high-end UEs (ex., CPE/FWA/ Vehicle devices), the cost-efficient implementation to share digital ports for STxMP is not reasonable for high-end UEs. Moreover, this enhancement requires spec effort as most of companies listed (Please check the long list of Option 1 in the above FL’s proposal). Considering there are only 3 meetings for R18 discussion and quite marginal benefit, we suggest focusing on the essential enhancements.
Regarding the observation from QC, we believe the Tx power sharing across panel when reaching the maximum power limitation is the reasonable. Until now, RAN4 have not concluded to introduce larger “Total Radiated Power” or define a new power class for a UE supports STxMP. W/o RAN4 confirmation, we should discuss this issue under the legacy value of “Total Radiated Power” as baseline. 

	QC
	@MTK: Shared digital ports should not be confused with low cost UEs. It can be used for both low cost UEs (2 digital ports shared) as well as high-end UEs (2x2 digital ports but allowing sTRP to also use more available digital ports). 
Allowing for both shared digital ports and separate digital ports enables various degrees of complex UEs: Please see the example below in the increasing order of complexity: 
2 digital ports for sTRP (existing UEs)  2 shared digital ports (2 for sTRP and 1+1 for STxMP)  2 digital ports per panel with separate digital ports (2 for sTRP, 2+2 for STxMP)   4 shared digital ports (4 for sTRP, 2+2 for STxMP)  …
With respect to your comment on Tx power sharing, it seems two different things are mixed-up: RF capability and regulatory requirements. For RF capability, sharing PAs across panels is not a practical assumption (unlike sharing digital ports). Hence, from RF point of view, separate power is obviously more reasonable. Note that this is different than the regulatory limits, which are typically per band. But in FR2, with EIRP-based limit, UEs are typically RF-limited in terms of power rather than being limited by regulatory requirements. Furthermore, RAN4 reply LS already mentions that per-panel power assumption is feasible. It also distinguished between “regulatory compliance” versus “configured power requirement”. Hope this clarifies.
With respect to spec impact, discussing technical points on different alternatives is not equal to large spec impact. For any of the Alts above, it should be clear that the remaining time in Rel-18 is more than enough to finish things.

	LG
	Support option 1. For Alt 1, performance degradation is not avoidable for 4Tx codebook with rank 2 since only non-coherent PMI is available in this case. We are open for the other alts. 


	Apple
	Support Option 2. 
We share similar view with MediaTek and Google. Here we should note that:
· Based on WID, target UE is not a handheld UE which may justify a limited capability UE for which digital ports has to be shared
· For a limited capability UE, under a common power constraint (not per panel), there is no advantage to move from R15 operation to R18 STxMP. R15 allows such a UE to sound a 4 antenna ports SRS with 2 antennas from the first panel and second antenna from the second panel, and all is transparent to the network
· The specification effort is a lot, while at the end of the day no clear benefit or even justification is envisioned. Just as an example, consider Alt3. “When the STxMP SDM/SFN scheme is indicated, each TPMI indicates precoder(s) with P/2 ports that correspond to a fixed/semi-static P/2 ports of the indicated SRS resource.”. UE sounds 4 antenna ports SRS but the indicated TPMI is 2x2 (or 2x1). How the TPMI is mapped to the antenna ports (1/2, 3/4, 1/4, etc) needs further specification (fixed mapping is a level of specification although with no good clarification on why 1/2 not 1/3). None of the Alts come with no cons.    

	QC
	@Apple:
· Regarding your first note, as I explained earlier, shared digital ports is not necessarily a “limited capability UE”.
· Regarding your second note, we have a different understanding. In Rel-15 transparent operation (using more than one panel transparent to the network), only a single beam is used. For example, the beam from both panels is based on a single DL beam (a single SSB). UE cannot send UL using Tx beam that corresponds to SSB index x (from panel 1), and simultaneously send UL using Tx beam that corresponds to SSB index y (from panel 2). In other words, the Rel-15 transparent version is not a multi-beam operation. Otherwise, we did not need Rel-18 STxMP to begin with.
· Regarding your third note, for Alt3, the natural choice is ports 0 and 2. This is because if UE is partial coherent, ports 0 and 2 are still coherent. Hence, if the subset is fixed (under the assumption of Alt3), the mapping can be always based on SRS ports 0 and 2.

	Intel
	Option 2 or Alt-2. We note that even Option 2 supports shared antenna ports – as the UE can always virtualize 4 sTRP ports into 2 when sTxMP is used with no Tx power loss. Secondly, there are other architectures for shared antenna ports that also doesn’t need additional specifications (see Fig. 2 in R1-2302785)
We also note that Alt-1, Alt-3, Alt-4 doesn’t work if the UE uses virtualization for sTxMP transmission (instead of antenna selection) – in this case a sub-set of SRS ports cannot be re-used for sTxMP

	NTT Docomo
	We are open to either option1 or option2.
In option1, our preference is Alt.1.

	CATT
	Support option 2. 
As we prefer that the total number of used PUSCH ports for SDM and sTRP can be different, option 2 is supported in this case.

	ZTE
	We think the issue of the FFS is not existed. If a conclusion is deemed necessary, our understanding is somewhat option 2 though. 

Meanwhile, we notice the understanding of “digital port” among companies is quite divisive, i.e., “digital port” is the same to “PUSCH antenna port” or “digital port” is different from “PUSCH antenna port”. For the sake of progress, we do believe the mutual understanding of companies should be reached first.

As per the offline-offline-discussion and also the above working assumption in the last meeting, “digital port” is raised by companies (yet there is no such terminology in the current NR specs) and assumed to be used for the generation of PUSCH transmission layers from the perspective of MP-UE implementation, then the digital port# is the same to the PUSCH transmission layer#, instead of PUSCH antenna port#. The following figure is provided to further illustrate the differentiation between “digital port” and “PUSCH antenna port”, where the details are shown as below. Depending on the indicated TPMI of each panel, the total number of used “PUSCH antenna ports” can be the same or different in case of both shared and separated digital ports among panels.
· 2 digital ports in panel 1 and in panel 2, respectively.
· Note: This is valid, due to it is in line with the working assumption that one single maximum number of layers is configured (i.e. maxRank = 2 shared to two panels) in SDM.
· 4 PUSCH antenna ports in panel 1 and in panel 2, respectively.
· Note: This is valid, due to up to 4 PUSCH antenna ports can be used in each panel on top of the candidate TPMIs in the current spec, i.e. TPMIs 0-21 in Table 6.3.1.5-5 in TS 38.211.
· Besides, assuming that 4 PUSCH antenna ports in each panel are full-coherent.
[image: ]

If this is to limit the indicated TPMIs for a dedicated MP-UE implementation, i.e. “UE expects the total number of used PUSCH antenna ports for the SDM and sTRP is the same”, it can be discussed in UE capability session.

Regarding the working assumption, we support to confirm it by removing the FFS part. 

	OPPO
	Alt2 in option 1 is preferred. Alt2 is a simple way to enable same number of used PUSCH antenna ports for SDM scheme and sTRP transmission.

	Nokia/NSB
	From our perspective, we see two separate aspects among different alternatives to be discussed separately. 1) how to enable  UE antenna panel specific coherency awareness at gNB 2) what is the UL SRS resource set and corresponding SRS resource configuration to support usage of different UE antenna panel implementations ( i.e. shared digital antenna ports or dedicated panel specific antenna ports).
Related to aforementioned aspects, for aspect 1)  we support Alt1 and for aspect 2) we support Alt 2.

	InterDigital
	Support Option 1. If both shared and non-shared implementations are supported, then we should consider enhancements to support panel-specific coherency. 

	Huawei, HiSilicon
	We are supportive of Option 1. Of course, if digital ports are shared between panels for SDM, some performance loss may be observed compared to the case that each panel has dedicated digital ports. Nonetheless, we think shared digital ports between panels is an important practical implementation and we prefer to support it (Not going with Option 2).
As for the alternatives for Option 1, our first preference is Alt4 as it allows flexible UE implementation of digital port allocation between the panels. Alt3 is also a workable solution. 
We are not sure how Alt1 can work. For instance, if we go with Alt1, it seems that for 2 layer transmission with 4 antenna ports, only TPMI indexes 0-5 (non-coherent codebooks) would be supported. Alt2 needs additional SRS resources compared to the legacy releases. This entails more complexity at both UE and NW side as well as more overhead.  Alt5 tampers the indicated TPMI which results in a performance degradation: In general, the best 4-port precoder with two rows padding with 0 is not as good as the best 2-port TPMI.


	QC
	@ZTE: PUSCH ports that apply the TPMI are in digital domain as this is digital precoding/beamforming (not in analog domain, and not corresponding to antenna elements of one or more panels). This is all before DAC. Hence, if digital ports are shared, it means both PUSCH ports as well as layers are shared. In the Figure above that you copied, digital ports are separate (not shared).
Also, this is not only a UE capability issue. Because if digital ports are shared, there should be mechanism in the spec (like Alts 1-5 above) that allows the number of PUSCH ports associated with a given SRS resource set to be different depending on sTRP versus STxMP (so that total number of used PUSCH ports remains the same for sTRP versus STxMP).
@Intel: Referring to Fig 2 of R1-2302785 (Case A2), we note that the number of PUSCH ports for STxMP is still twice the number of PUSCH ports for sTRP. This does not address the case that UE has a given number of PUSCH ports irrespective of sTRP or STxMP. 
Furthermore, virtualization is a separate issue, which is already supported by Rel-16 specifications, and there are 3 modes as you know: Mode 0 (UE has full rated PA wrt power class), Mode 1 (allows non/partial-coherent UEs to use coherent precoders via transparent sCDD), and Mode 2 (allows to configure up to 4 SRS resources with different # of ports). These mechanisms are applicable for STxMP as well without additional spec impact given that the procedures are defined per TPMI or per SRS resource set. Even in Rel-17 TDM case, these procedures are applicable. It seems your focus was only on Mode 2 full power, but other modes are equally applicable from the perspective of full power. 

	vivo
	First, this is a valid implementation. It all stems from how to support max rank for sTRP transmission, for example if SDM supports max rank 2+2 then how to support max rank=4 for sTRP. If only separate digital ports are implemented then max rank for sTRP will 2.
On the alternatives listed, alt3 and alt5 introduce new codebook for 4 ports case and no codebook for 2 ports case. For example, there are 2 digital ports shared between panels, and configured with 2 ports SRS, according to alt3 only 1 out of 2 SRS ports is indicated per panel, there is no codebook for 1 port hence no TPMI indication? Similarly, for 4 digital ports case, using 2 out of 4 SRS ports is equivalent to introducing new 4 Tx precoders.
We support Alt1 & Alt2. Alt1 only requires corresponding codebook subset configuration for STRP and SDM/SFN. Alt 2 requires additional SRS overhead, it could be optional.
Alt4 is similar to Alt1 with additional information on UE capability reporting, which anyway will be discussed later.

	MediaTek
	@HW, vivo: We agree that the sharing digital ports for STxMP is a valid UE implementation. But is that worth that using STxMP on top of single-panel transmission with only 2% gain but consuming more UE power? In the example vivo mentioned, we think this UE should settle on S-TRP transmission with up to 4 layers, instead of sacrificing its capability for S-TRP in order just to support STxMP.
@QC: Existing procedure with reporting non-coherent capability only do address the issue, where the non-coherent codebook achieves antenna port selection to select 2 ports for each SRS resource set. Such method is mentioned in Intel’s (Case A2 in R1-2302785) and Ericsson’s (Alt 1 in R1-2302775) Tdoc contribution.  Moreover, Figure 5 in R1-2302775 shown that existing procedure with reporting non-coherent capability only has the highest performance, which implies that spec enhancement is unnecessary. 

	Lenovo
	We support option 2.
Firstly, we also think R18 STxMP target high-end UE, which typically equipped with separate ports for different panels.
Secondly, even for shared digital ports with a total power constrain, the benefit of STxMP is not clear compared with single-panel PUSCH transmission with the same number of ports.

	QC
	@MTK: Reporting non-coherent capability for a full/partial-coherent UE results in Tput loss for no good reason. This is shown in Ericsson’s contribution (see Figure 4 in R1-2302775). Also, regarding “non-coherent codebook achieves antenna port selection to select 2 ports for each SRS resource set”, it is not possible for rank 1 TPMI, where only a single port is selected with non-coherent codebook.
With respect to your comment to HW/vivo above, in addition to the small gain that your observed, there will be additional benefit due to per-panel Tx power (as we explained in detail in our earlier comment above) as well as reliability / robustness gain.

	Samsung
	We are open for option1 and 5 Alts in option1. 

	NEC
	Support option 1 and prefer Alt1/Alt3. We would like to clarify whether “separate codebook coherence capability for STxMP SDM/SFN scheme” means per-panel coherence capability or per-UE coherence capability.

	Xiaomi
	We support Option 1. We prefer Alt.3 for its simplicity, but we are also open to Alt.1 and Alt.2.  If Alt2 was introduced, should this be assumed to be applied to STRP as well? 

	vivo
	@MediaTek, thanks for kind response. In my understanding, if “this UE” should settle on STRP transmission, “this UE” can report UE capability “not support of SDM”. Of course, detail UE capabilities are to be discussed in future meetings. 

	Spreadtrum
	Prefer option2 as the benefits of other schemes with the same number of used PUSCH antenna ports for the SDM and sTRP are not yet clear.

	Mod
	The views from all the comments received so far are:
· Option 1: QC, LG, OPPO, Nokia/NSB, InterDigital, Huawei/HiSilicon, vivo, Samsung, NEC, Xiaomi
· Alt1: QC, OPPO, Nokia/NSB, vivo, NEC, Xiaomi (open)
· Alt2: Intel, OPPO, Nokia/NSB,vivo, Xiaomi (open)
· Alt3: QC,NEC, Xiaomi
· Alt4: QC, Huawei/HiSilicon

· Option 2:  Google, MediaTek, CATT, ZTE, Lenovo, Spreadtrum, Apple

NTT DOCOMO and Intel are ok with/open to both options.

There is no update in the proposal, however, based on all the discussion, I would suggest to move forward with Option 1.

	ZTE
	After the offline discussion with company, the mutual understanding can be reached that this issue is depending on companies’ assumption in terms of MP-UE implementation related to layer mapping/ precoding/ beamforming/ etc. We understand this intention hence we can be fine to treat it as UE optional.
Besides, I do believe it is clear to companies that “maximum” should be added in the main bullet due to the actual used PUSCH antenna ports will also be depended on the coherency of precoders. We can be fine with option 1 with the following updates:
Proposal 1.3: For whether/how to enable that the maximum total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP is the same, consider and down-select the following options:
· Option 1: Support enhancement to enable this case and down-select one from the following alternative solutions:
· Alt1: The gNB configures separate codebook subsets for sTRP and STxMP SDM/SFN transmission. For example, codebook subset configured for STxMP SDM/SFN has precoders that only use part of the ports (e.g., 2 of all 4 ports).  For that, the UE can report separate codebook coherence capability for STxMP SDM/SFN scheme, which is different from the coherence capability reporting for sTRP transmission.
· Alt2: The gNB configures SRS resources with different number of ports in one SRS resource set for sTRP transmission and STxMP SDM/SFN transmission. For example, the gNB configures one 4-port SRS resource (for sTRP transmission) and one 2-port SRS resource (for STxMP SDM/SFN transmission) in one SRS resource set
· Alt3: The TPMI indicated for STxMP SDM/SFN transmission corresponds to a fixed/semi-static subset of the SRS ports. The gNB configures SRS resources with P ports. When the STxMP SDM/SFN scheme is indicated, each TPMI indicates precoder(s) with P/2 ports that correspond to a fixed/semi-static P/2 ports of the indicated SRS resource.
· Alt4: UE reports the supported subset of SRS ports of each panel for STxMP SDM/SFN. The gNB determines/configures the suitable codebook subset for STxMP SDM/SFN. If the UE does not report that, the gNB can assume that all SRS ports on each panel are available for STxMP SDM/SFN.
· Alt5: When the gNB indicates a coherent precoder for STxMP SDM/SFN transmission, the UE applies zeros to some row(s) in the precoder so that only part of the ports are used for STxMP SDM/SFN.
· Note: It is UE optional and the related details will be discussed in UE capability session.


	Mod
	Thanks ZTE for the offline discussions. 

The proposal is updated based on ZTE’s suggestion. 

	Ericsson
	While we consider it higher priority to support UEs with “separate digital ports”, as such UEs have been shown to achieve higher throughput for the STxMP scheme, it is clear from RAN1#112 offline discussions that other companies (and, in particular, some major UE/chipset vendors) prefer UE architectures with shared digital ports, for the reason that they would be simpler to build. In our view, both UE architectures are valid and would be straightforward to support and, hence, we support Option 1. Furthermore, we support Alt1 as we show in our contribution that this solution yields the best performance.

	QC
	ZTE’s changes look good to us.

	LG
	Support ZTE’s revision.

	Samsung
	We are also fine with ZTE’s modification. 

	vivo
	We are fine with ZTE’s modification. 
If we have to choose one alternative then we support alt1.

	Huawei, HiSilicon
	OK with the updated proposal.

	MediaTek
	Not support the update proposal. 
Until now, there are two use cases mentioned by supportive companies, and both two use cases are unconvincing to us. First is for cost-efficient UE implementation. As we mentioned, STxMP is for high-end UEs, such that any discussion for cost-efficient purpose is not reasonable. Second, QC mentioned this enhancement is beneficial to use more ports for S-TRP transmission. In the case, our simulation result show S-TRP transmission only is sufficient if this UE could use the same number of ports for S-TRP as for M-TRP.  

	Mod
	I understand MediaTek still have concern on supporting this.

The list of supporting companies is updated per the latest comments:
· Option 1: QC, LG, OPPO, Nokia/NSB, InterDigital, Huawei, HiSilicon, vivo, Samsung, NEC, Xiaomi, ZTE, Ericsson
· Alt1: QC, OPPO, Nokia/NSB, vivo, NEC, Xiaomi (open), Ericsson
· Alt2: Intel, OPPO, Nokia/NSB,vivo, Xiaomi (open)
· Alt3: QC, NEC, Xiaomi
· Alt4: QC, Huawei/HiSilicon

· Option 2:  Google, MediaTek, CATT, Lenovo, Spreadtrum, Apple



 
Issue #4: SRS configuration for single-DCI based STxMP
Summary
Regarding the SRS configuration for STxMP, we have following two pending FFS:
	Agreement
For SDM scheme of single-DCI based STxMP PUSCH 
· Configure two SRS resource sets for CB or NCB . 
· FFS : These two SRS resource sets can have different number of SRS resources for codebook -based or non-codebook based.
· For codebook -based PUSCH , DCI indicates two TPMI fields, and each TPMI field separately indicates the precoding information and the number of layers conveyed over the SRS ports of the indicated SRS resource in each SRS resource set. 
· For non-codebook based PUSCH and codebook -based PUSCH , DCI indicates two SRI fields and each field indicates SRS resource(s)  for each SRS resource set separately. 
· FFS : For codebook -based PUSCH , the two SRS resources indicated by the two SRI fields can have different number of SRS ports


Basically, these two FFS points ask whether we shall relax these two restriction defined in legacy for STxMP transmission.  These issues have been discussed for couple of meeting and companies provided the following views in contributions of this meeting:
· Alt1: keep the same restriction as legacy specification for SDM, i.e., same number of resources and same number of ports of indicated SRS resources.
· Huawei/HiSilicon, Panasonic, ZTE (same for CB), Spreadtrum, Xiaomi, QC 
· Alt2: remove the restriction, e.g., allowing to configure different number of SRS resources in two set and/or different number of SRS ports. 
· Interdigital, ZTE (allow different number for NCB), vivo, CATT (can be different number of ports), Nokia/NSB, LG, Samsung,

Proposal for Round 0 Discussion
Considering the views in the contributions and all the discussion in previous meeting, FL propose to make conclusion that we can not reach consensus to support that. 
Proposal conclusion 1.4: Rel-18 single-DCI based STxMP does not support asymmetric panels and RAN1 has no consensus to support the followings:
· Configure different number of SRS resources in the two SRS resource sets for CB or NCB for single-DCI based STxMP transmission.
· For CB PUSCH, the two SRS resources indicated by two SRI fields for single-DCI based STxMP transmission can have different number of SRS ports.
Companies’ views: 
	Company 
	Comments

	Mod
	Please share your views on the proposals.

	Google
	Support

	QC
	Support (updated our reply to this part. Sorry for the confusion).

	MediaTek
	Support

	LG
	For the first bullet, we cannot accept the conclusion. Two panels can support different full power mode depending on PA combination of each panel so different number of SRS resources in two SRS sets for CB should be supported. We are ok with the conclusion for NCB case if working assumption is confirmed.
For the second bullet, we are ok with the conclusion if working assumption is confirmed.

	Fujitsu
	Support

	Intel
	Well, the second bullet is same as Alt2 in Proposal 1.3 and also supports full power Mode-2

	NTT Docomo
	We support different number of SRS resources/ports.
While we could be fine with the conclusion in case there is no consensus. 

	CATT
	We are generally fine with the conclusion.

	ZTE
	Do not support.
Given that Rel-18 STxMP UL aims for MP-UE with multiple types, i.e. CPE/FWA/vehicle/industrial devices as stated in WID, asymmetric panel capability (e.g., different antenna ports number) should be supported for the practical use case. On the other hand, note that companies have different architecture in terms of MP-UE implementation (like the discussion of shared or separated digital ports among panels), it is better to enable this feature for Rel-18 STxMP UL. We support the proposal raised in the last meeting as follows:
Proposal 1.4: On the two SRS resource sets of CB or NCB configured for single-DCI based STxMP SDM scheme:
· For NCB PUSCH, the number of SRS resources in these two SRS resource sets can be same or different.
· For CB-PUSCH if full power mode 2 is configured, the number of SRS resources in these two SRS resource sets can be same or different
· For CB PUSCH, the two SRS resources indicated by the DCI for SDM scheme can have same or different number of ports.

	OPPO
	Fine with the proposal.

	Nokia/NSB
	Not to support. From our perspective, Rel-18 specification should provide support for practical implementations of UEs equipped with antenna panels with different SRS antenna port transmission port capability for STxMP PUSCH .  

	InterDigital
	Not support. We think STxMP should be supported for UEs with different panel capabilities. 

	Mod
	@Intel: the second bullet is not same to the Alt2 in Proposal 1.3.  This proposed conclusion is to resolve the FFS in previous agreement and it is about the number of ports in the “indicated” SRS. However, in the Alt2 of proposal 1.3, it says “configure” different number of  ports of SRS resources, for example in 1st set, we configure one 4-port SRS (for sTRP) and one 2-port SRS (for SDM). And we configure the same in 2nd SRS resource set. Then, in DCI when SDM is indicated, the ports of two indicated SRS resoruces for SDM might still have to have the same number of ports.
@All,  The configuration of SRS resource sets, whether same number or not, same ports have been discussed couple of meeting and we made WA last meeting that one maxRank_SDM is configured for both panels. Considering the progress, I suggest to make clear conclusion that rel-18 sDCI STxMP does not support asymmetric panels.  The same conclusion is proposed in 3.4 for mDCI based STxMP.
Please check the update proposal,


	Huawei, HiSilicon
	Support the proposal.
Regarding some other companies’ view about the support of asymmetric panels, given the limited remaining time in Rel-18 and the considerable spec impact of supporting asymmetric panel capabilities, we think it is more practical to only support symmetric panels in this release.

	vivo
	Do not support the conclusion. 

	MediaTek
	Support the conclusion. 

	Lenovo
	Support

	Panasonic
	Conclusion 1-4: Support

	Samsung
	We don’t support the conclusion. 

	NEC
	Support.

	Xiaomi
	Support the proposal

	Spreadtrum
	Fine with the proposal.

	Mod
	The proposal has no update. 
It is ok to most of the companies. A couple of companies do not support the conclusion too. However, according to the discussion in previous meeting and the WA we reached in previous meeting and considering limited rel-18 remaining time, it seems feasible to make such conclusion so that we can move progress clearly.


	Ericsson
	Support the conclusion.

	Huawei, HiSilicon
	Support the updated conclusion

	MediaTek
	Support the updated conclusion

	Lenovo
	Support the updated conclusion



Issue #5: Support single-DCI based STxMP in DFT-s-OFDM waveform
Summary
Companies (Huawei/HiSilicon, vivo, Ericsson) propose to support single-DCI based STxMP transmission (SDM with 1+1-layer combination, SFN with 1 layer transmission) in DFT-s-OFDM waveform. For SDM in DFT-s-OFDM, Ericsson suggested that one enhancement is needed: Antenna ports table for DFT-s-OFDM in legacy specification can not indicate two orthogonal DMRS ports. To support SDM with 1+1-layer combination in DFT-s-OFDM, such a specification change is needed.
FL note: This issue was discussed in previous meeting. For supporting SFN scheme, it looks like there is no extra spec impact since everything is transmitted in SFN manner. But for SDM scheme, the DMRS port indication does need some enhancement since  in legacy specification, only one port DMRS can be indicated in DCI when transform precoder is enabled.
Proposal for Round 0 Discussion
Proposal 1-5a: Support STxMP SFN scheme with 1 layer transmission for DFT-s-OFDM waveform
· Note: no additional spec impact for supporting that.

Proposal 1-5b: Study whether/how to Support support STxMP SDM scheme with {1+1} layer combination for DFT-s-OFDM waveform
· FFS spec impact, including Add add additional “antenna port” table for DFT-s-OFDM waveform that can indicate two orthogonal DMRS ports for SDM with {1+1} layer combination

	Company 
	Comments

	Mod
	Please share your views on the proposals.

	Google
	We think this should be deprioritized. Especially proposal 1-5b should not be within R18 scope.

	QC
	Support both proposals.

	MediaTek
	Support Proposal 1-5a only
For Proposal 1-5b, if there is any particular enhancement needed for DFT-s-OFDM, we prefer to deprioritize it.

	LG
	Support Proposal 1-5a only

	Apple
	Tend not to support. We don’t see a justification for DFT-s-OFDM which is mainly for coverage limited UE and STxMP, which is mainly for reliability/throughput, especially under the common power constraint assumption. For 1-5b Same view as MediaTek

	NTT Docomo
	Fine with proposal 1-5a.
We think proposal 1-5b is out of Rel-18 scope.

	CATT
	Fine with proposal 1-5a. 
We do not support proposal 1-5b to ease extra enhancement discussions.

	ZTE
	Support Proposal 1-5a only

	Nokia/NSB
	Deprioritize this proposal. 

	Huawei, HiSilicon
	Proposal 1-5a: Support
Proposal 1-5b: Support. However, we think the sub-bullet can be only an FFS. Similar to the CP-OFDM based SDM, the DMRS ports associated with the two SRS resource sets don’t have to be orthogonal. Therefore, current antenna port tables for CP-OFDM with rank=2 maybe used for {1+1} layer DFT-s-OFDM based SDM. 
@Apple: We think coverage enhancement is actually one of the objectives of STxMP support in Rel-18. In fact, we think that the main reason to support SFN is to improve coverage/reliability and not throughput. Also, there is this text from Section 3 of the WID:
	Sixth, with the introduction of features for UL panel selection in Rel-17, advanced UEs (e.g. CPE, FWA, vehicle, industrial devices) can benefit from higher UL coverage and average throughput with simultaneous UL multi-panel transmission.




 

	vivo
	Proposal 1-5a: support. 
Proposal 1-5b: support.

	Lenovo
	Support Proposal 1-5a only

	Samsung
	We don’t support both proposal 1-5a and 1-5b. 
For proposal 1-5b, STxMP SDM with DFT-s-OFDM is out-of scope because UE should transmit one TB with two layers. Even though each panel transmit each one layer, this is obviously a case of multi-layer DFT-s-OFDM transmission. 

For proposal 1-5a, the separate precoding is required to transmit SFN STxMP so the UE should process the two different streams to transmit SFN STxMP even though the transmitted TB is same for both panels. So, for UE’s implementation perspective, it can be processed as two different streams like multi-layers. We have a concern on UE’s implementation to support DFT-s OFDM based STxMP SFN.

	Xiaomi
	Support Proposal 1-5a only 

	Spreadtrum
	Fine with proposal 1-5a.

	Mod
	The views according to the all comments so far are:
For 1-5a:
· Support: QC, MediaTek, NTT DOCOMO, CATT, ZTE, Huawei/HiSilicon, vivo, Lenovo, Xiaomi, Spreadtrum
· Concern: Apple, Nokia/NSB, Samsung
Apple and Nokia/NSB think 1-5a shall be deprioritized. However, 1-5a proposes no extra spec impact is needed. Thus, it looks like whether to deprioritizing it or not is not issue for making an conclusion. 
For 1-5b:
· Support: QC, Huawei/HiSilicon, vivo, 
· Concern: Google, MediaTek, Apple, NTT DOCOMO, CATT,  ZTE, Nokia/NSB, Lenovo, Samsung, Xiaomi

The concerns on 1-5b include: it is out of scope of Rel-18, it shall be deprioritized.  We can do more study on this based on the current views.
@All,Proposal 1-5a has no update. And proposal 1-5b is changed to “study”


	Samsung
	We don’t support updated 1-5b. We don’t need to study whether to support the feature out of scope in Rel-18. If we want to increase throughput, we can use dynamic switching between CP-OFDM and DFT-s OFDM then, gNB can schedule CP-OFDM based SDM STxMP. If the coverage is limited, gNB can schedule DFT-s OFDM with only one layer via switching between CP-OFDM and DFT-s OFDM. 

For 1-5a, we are not sure that there is no implementation issue even though there is no additional spec impact. We don’t want to increase UE’s complexity and cost due to implementation which can require to process two different streams. 

	Ericsson
	Support both proposals and prefer to remove “study whether/how to” from Proposal 1-5b. We are struggling to understand why companies claim that this is out of scope. NR supports two UL waveforms and nowhere in the objective is stated that we target only one of them. Is it to be understood that “CPE/FWA/vehicle/industrial devices (if applicable)” cannot be configured with DFT-S-OFDM or that they cannot be coverage limited? Note that agreements on precoding indication made in previous meetings are applicable to both CP-OFDM and DFT-S-OFDM. Hence, the only thing that is missing is for the NW to indicate two orthogonal DMRS ports for DFT-S-OFDM (such exist already, since MU-MIMO is supported for DFT-S-OFDM), one per panel/resource set/TRP.

	QC
	We share similar view with Ericsson and Huawei. What is exactly out of scope based on the WID?

	Samsung
	Multi-layer DFT-s OFDM had been precluded during the Rel-18 work scope discussion (instead of multi-layer DFT-s OFDM, RAN1 is discussing dynamic switching between DFT-S-OFDM and CP-OFDM in 9.12.3). Because STxMP SDM with DFT-s OFDM is multi-layer DFT-s OFDM, it is out of scope. 

	Huawei, HiSilicon
	Proposal 1-5a: support

Proposal 1-5b: As discussed in our earlier entry to this column, we think {1+1} layer STxMP SDM should be supported. This does not have any additional complexity and does not require any spec impact since the current DMRS port tables can be used (orthogonal DMRS ports are not required; similar to SDM). However, we are OK with the study if majority prefers so. 

@Samusng: We don’t see any additional UE complexity for a single layer SFN. For SFN, the same transform precoder unit can be applied to the same TB and then the output be split for further processing (precoding, resource mapping,…) and transmitted from the two panels. So, the transform precoder of the two streams is the same. For the two subsequent precoder associated with each of the two panels, we don’t see how it is an additional complexity. Any STxMP scheme needs (SFN, SDM, mDCI) a precoder for each panel regardless of whether CP-OFDM or DFT-s-OFDM is used. 

	Lenovo
	Only support 1-5a. STxMP SDM with DFT-s OFDM is out of scope. 

	
	


Issue #6: PTRS port indication
Summary
We have FFS on whether additional RRC parameter is needed for max PTRS ports for SDM. 
	Agreement
When max 2 PTRS ports are configured for SDM scheme of single-DCI based STxMP PUSCH:
· Actual number of PTRS ports in SDM is 2 and 2-bit “PTRS-DMRS association” DCI field is used to indicate the PTRS-DMRS association for the DMRS ports associated with two TMPI/SRI fields.
· The MSB indicates the association between PTRS port 0 and the DMRS port(s) associated with the first TPMI/SRI field.
· The LSB indicates the association between PTRS port 1 and the DMRS port(s) associated with the second TPMI/SRI field. 
· Regarding the “ptrs-PortIndex” configured to SRS resource for NCB PUSCH of SDM scheme, the UE ignores the configuration of “ptrs-PortIndex” per SRS resource.
FFS: Whether additional RRC configuration is needed for the max number of PTRS ports for SDM transmission



Whether configure one additional RRC parameter for the max number of PTRS ports for SDM, companies provided the following views:
· Alt1: one additional RRC parameter is needed: CATT, Xiaomi, QC, MediaTek
· Alt2: additional RRC parameter is not needed: Huawei/HiSilicon, ZTE, OPPO, Intel (not critical), Apple, 
Proposal for Round 0 Discussion
Proposal 1.6: RAN1 has no consensus to iIntroduce an additional RRC parameter for the max number of PTRS ports for STxMP SDM scheme.

	Company 
	Comments

	Mod
	Please share your views on the proposal.

	Google
	We think the additional RRC parameter is necessary, otherwise, the UE may need to transmit the 2-port PT-RS for single-panel operation, which unnecessarility increase the overhead.

	QC
	Without additional RRC, UE has to send 2 PTRS ports for sTRP if 2 PTRS ports for SDM is needed. This is because the actual number of PTRS ports for sTRP depends on the indicated TPMI (and for some TPMIs, the actual number is 2 if the max number is 2). This seems unreasonable. 

	MediaTek
	We prefer to have additional configuration. It is possible that STxMP SDM requires 2 PTRS ports for two panels but single PTRS port is needed for single TRP transmission.   

	LG
	Support. We think 2 PTRS ports should be mandated for STxMP SDM, otherwise performance is not guaranteed in FR2 due to different phase noise per panel. so legacy parameter can be only used for STRP and 2 PTRS ports are always used for STxMP SDM, regardless of legacy parameter for the max number of PTRS ports.

	Apple
	Support. We think 2 PTRS ports should be needed for SDM.

	QC
	@LG, Apple: I think we already agreed that max number of PTRS ports is configured to the UE (it is not always fixed to 2) for SDM (please see the agreements below). The remaining question is whether this is based on legacy configuration or not:
Agreement
Support to configure up to 2 PTRS ports for SDM scheme of single-DCI based STxMP PUSCH transmission:
· For 2 PTRS ports, study how to use the ‘PTRS-DMRS association’ field in DCI format 0_1 and 0_2 to indicate the PTRS-DMRS association for SDM scheme

Agreement
When max 2 PTRS ports are configured for SDM scheme of single-DCI based STxMP PUSCH:
· Actual number of PTRS ports in SDM is 2 and 2-bit “PTRS-DMRS association” DCI field is used to indicate the PTRS-DMRS association for the DMRS ports associated with two TMPI/SRI fields.
· The MSB indicates the association between PTRS port 0 and the DMRS port(s) associated with the first TPMI/SRI field.
· The LSB indicates the association between PTRS port 1 and the DMRS port(s) associated with the second TPMI/SRI field. 
· Regarding the “ptrs-PortIndex” configured to SRS resource for NCB PUSCH of SDM scheme, the UE ignores the configuration of “ptrs-PortIndex” per SRS resource.
FFS: Whether additional RRC configuration is needed for the max number of PTRS ports for SDM transmission

	NTT Docomo
	We support to have a separate configuration.
From our perspective, either of the following configuration would be possible. 
· 1 PTRS port for single panel, 2 PTRS ports for SDM.
· 2 PTRS ports for single panel, 2 PTRS ports for SDM.
· 1 PTRS port for single panel, 1 PTRS port for SDM.

	CATT
	Do not support conclusion 1.6.
If no indication parameter is configured, it is our view that there are always 2 ports used which denies the case when there is only one PTRS port. This is not beneficial to the flexibility. It is a straightforward solution that configuring a parameter to explicitly indicate the actual maximal number of PTRS ports.

	ZTE
	Support the conclusion 1.6.

Given that the sTRP operation is dynamically switched from SDM scheme, the panel used in sTRP should be based on the one out of two panels for SDM scheme. Hence, even though the configured maximum number of PTRS ports is set to 2, according to the previous agreement for SDM scheme, the actual number of PTRS ports configured for sTRP operation is limited to 1 regardless of the indicated TPMI/SRI.

	OPPO
	Support. Even if common maximal number of PTRS ports is configured for sTRP transmission and SDM scheme, actual number of PTRS ports can be determined depending on the coherent type and the specific condition.

	Huawei, HiSilicon
	Support the conclusion.

	QC
	@ZTE: Can you point us to the agreement related to “according to the previous agreement for SDM scheme, the actual number of PTRS ports configured for sTRP operation is limited to 1 regardless of the indicated TPMI/SRI.”?
@OPPO: Does it mean that certain TPMIs cannot be used for sTRP anymore (if they result in 2 actual PTRS ports for sTRP when the legacy max number of PTRS ports is configured as 2), or did you have some other mechanisms in mind to ensure this? If it is the former, it is not reasonable to us. If it is the latter, please explain a bit more. 

	Vivo
	Support the conclusion

	Lenovo
	Support the conclusion

	Samsung
	We are fine with this conclusion. We are not sure additional RRC configuration for the max number of PTRS ports for STxMP SDM scheme is essential. 

	Xiaomi
	We support to introduce an additional parameter for SDM which would be configured different from the one for STRP. 

	Spreadtrum
	Support the conclusion.
There is another remaining issue that needs to be discussed, i.e. the association between PTRS port and DMRS port associated with two TPMI/SRI fields for SFN scheme, especially when the actual number of PTRS ports is 2.

	Mod
	We have the following views on whether additional/separate RRC parameter for max number of PTRS ports for STxMP SDM scheme is needed or not:
· The additional parameter is needed: Google, QC, MediaTek, NTT DOCOMO, CATT, Xiaomi
· Not needed: LG, Apple, ZTE, OPPO, vivo, Lenovo, Samsung, Spreadtrum

As companies (Google, QC, MediaTek, NTT DOCOMO, CATT...) pointed out, using a single RRC parameter for both sTRP and SDM could cause limitation to system operation. sTRP transmission does use TPMI to indicate the actual number of ports. If max number is fixed to 2, it does impose some restriction to the sTRP transmission. Companies suggested that the issue can be resolved by indicating actual number of PTRS ports but it seems not work well per some companies’ understanding.  Based on the technical discussion so far, it looks like it is more reasonable to support additional RRC parameter for that. Therefore, I revise the proposal to propose to introduce additional RRC parameter for that.

@Spreadtrum: my understanding is the PTRS association for SFN follows the legacy design since the PTRS is transmitted in a SFN manner (please check the agreement made in last meeting). 


	Spreadtrum
	Yes, according to the agreement in RAN1#112, PTRS port(s) is same for two UE panels. But the agreement only defines how to determine the actual number of PTRS ports for SFN scheme and the SFN manner for each PTRS port. However, there is no relevant conclusion for PTRS association. 
	Agreement
For single-DCI based STxMP SFN scheme,
· Alt2: When maxNrofPorts = 2 is configured for PTRS in SFN scheme, the actual number of PTRS port(s) in SFN is determined by the 1st TPMI field for CB or 1st SRI field for NCB
Each PTRS port is transmitted in SFN manner



For example, for SFN scheme two layers are transmitted from two panels, e.g. the first TPMI is indicated as  and the second TPMI is indicated as . The number of PTRS ports is determined by the first TPMI as 2. If the association between PTRS port and DMRS port for panel 1 can be applied for both panels, the PTRS port 0 is associated with the first antenna port and the PTRS port 1 is associated with the second antenna port. But for panel2, two layers are transmitted from the first and third antenna ports which can be associated with PTRS port 0. It is not clear how to determine the PTRS port 1 association for panel2 and whether the legacy PTRS port sharing for antenna ports still apply. Thus, it is necessary to clarify the rule for PTRS port association for SFN scheme.


	ZTE
	Do not support the updated proposal, we still believe this issue is invalid. 
It may be better to analyze this issue case by case as follows:
· When maxNrof Ports = 2 configured for PTRS, and each of them is associated with the first and second SRS resource sets respectively (depends on RRC configuration).
· For SDM, the actual number of PTRS ports of each panel is 0 or 1, which depends on the indicated TPMI/SRI 1 and TPMI/SRI 2.
· For sTRP, the actual number of PTRS ports of each panel is 0 or 1, which depends on the single indicated TPMI/SRI.
· When maxNrof Ports = 2 configured for PTRS, and both of them is associated with the one SRS resource set (depends on RRC configuration), e.g., the first SRS resource set herein .
· For SDM, the actual number of PTRS ports of first panel is 0, 1 or 2, which depends on the indicated TPMI/SRI 1. For the second panel, it is 0 due to the RRC-configuration.
· For sTRP, the actual number of PTRS ports of first panel is 0, 1 or 2, which depends on the single indicated TPMI/SRI. For the second panel, it is 0 due to the RRC-configuration.
· When maxNrof Ports = 2 configured for PTRS, and each of them is associated with the first and second SRS resource sets respectively (depends on RRC configuration).
· For SDM, the actual number of PTRS ports of each panel is 0 or 1, which depends on the indicated TPMI/SRI 1 and TPMI/SRI 2.
· For sTRP, the actual number of PTRS ports of each panel is 0 or 1, which depends on the single indicated TPMI/SRI.
· When maxNrof Ports = 1 configured for PTRS, and this is associated with the one SRS resource set (depends on RRC configuration), e.g., the first SRS resource set herein .
· For SDM, the actual number of PTRS ports of first panel is 0 or 1, which depends on the indicated TPMI/SRI 1. For the second panel, it is 0 due to the RRC-configuration.
· For sTRP, the actual number of PTRS ports of first panel is 0 or 1, which depends on the single indicated TPMI/SRI. For the second panel, it is 0 due to the RRC-configuration.
Note that there is no discrepancy between SDM and sTRP in terms of PTRS ports number, we fail to see the necessity to introduce an additional RRC parameter of max number of PTRS ports for SDM scheme.
@QC, on top of the above elaboration, we do not see the issue that “This is because the actual number of PTRS ports for sTRP depends on the indicated TPMI (and for some TPMIs, the actual number is 2 if the max number is 2). ”. Could you please provide an specific example for clarification?

	Ericsson
	Support the proposal.

	QC
	@ZTE: Thanks for the detailed response and analysis. 
Based on the previous agreement, when max number of PTRS ports is configured as 2 for SDM (either based on legacy RRC param “maxNrofPorts”, or a new RRC param based on this proposal), the actual number of PTRS ports for SDM is always 2. Hence, it does not depend on other RRC configurations or indicated TPMIs/SRIs for SDM. As a result, some of the cases that you mentioned above are not possible based on existing agreements. 
To illustrate the issue, please see the following example:
· Assume a new RRC param for max number of PTRS ports for SDM is not introduced
· The legacy RRC param “maxNrofPorts” is set to 2
· For SDM, the actual number of PTRS ports is always 2 based on the previous agreement.
· For sTRP, the actual number of PTRS port can be 1 or 2.
· If only 1 PTRS port is needed for sTRP, some of the non/partial-coherent TPMIs cannot be indicated for sTRP because they result in 2 actual PTRS ports according to 38.214 (the text is copied below)
· For example, 2 layers with 2 PUSCH port cannot even be scheduled for sTRP for non-coherent UE (see Table 6.3.1.5-4 in 38.211)
· As another example, many of the non/partial-coherent TPMIs cannot be used for 2 layers with 4 PUSCH ports for sTRP, e.g., TPMI index 0,2,3,5 (from non-coherent TPMIs), 6-13 (all partial coherent TPMIs). See Table 6.3.1.5-5 in 38.211.
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	Lenovo
	As two PTRS ports are always for transmitted for SDM scheme when max number of PTRS ports is configured as 2, which is different from single panel case. Further, 1 PTRS port for single panel and 2 PTRS ports for SDM is a valid case. We support to have separate parameter.




Multi-DCI based STxMP PUSCH
Issue #1: UCI multiplexing in case of PUSCH+PUSCH
Summary
One remaining issue for multi-DCI based STxMP PUSCH+PUSCH is the UCI multiplexing when one PUCCH overlaps with two overlapped PUSCH+PUSCH:
	Agreement
For multi-DCI based STxMP PUSCH+PUSCH, study enhancements of the UCI multiplexing rule to address the case that one PUCCH overlaps with two overlapped PUSCHs of STxMP PUSCH+PUSCH:



As companies pointed out, there is priority order in Rel-15 for the case UCI overlaps with multiple PUSCHs in same (non-overlapped PUSCH) or different CCs. To summarize, the priority order is: PUSCH with A-CSI reporting->DG PUSCH (over CG PUSCH)->PUSCH with lowest CC index->PUSCH with earliest start time 
The STxMP PUSCH+PUSCH introduces one new scenario: two PUSCHs in the same CC with the same start time and these two PUSCH are transmitted from different UE panels. We need to design new rule to address this new scenario. Generally there are two options, as suggested by QC and Ericsson.
· Option 1: The new rule for STxMP is applied first and then we apply the legacy priority order: The UCI can be only multiplexed in a PUSCH associated with the same panel (e.g., associated with same CORSETPoolIndex, associated with same joint or UL TCI state, associated with SRS resource set) and among PUSCHs associated with same UE panel, the legacy PUSCH priority order applies. 
· Option 2: The legacy PUSCH priority order is first applied and if at last, there are two PUSCHs with same start time in the same CC, the UCI is multiplexed to the PUSCH according to one of the following rules (as inputted in companies’ tdocs):
· Alt1: the UCI is multiplexed in the PUSCH associated with the same CORESETPoolindex
· Alt2: the UCI is multiplexed in the PUSCH associated with the same joint or UL TCI state
· Alt3: the UCI is multiplexed in the PUSCH associated with the same SRS resource set.
· Alt4: the UCI is multiplexed in the PUSCH associated with the first SRS resource set.
· Alt5: the UCI is multiplexed in the PUSCH associated with lower CORESETPoolIndex, 
· Alt6: the UCI is multiplexed in both PUSCHs. 

FL comments: we need to first decide 
Proposal for Round 0 Discussion
Proposal 2-1: For case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, down-select one for the UCI multiplexing for same PHY priority:
· Option 1: When Rel-18 multi-DCI based PUSCH+PUSCH is configured, The the UCI is multiplexed into the PUSCH associated with the same panel. And among the PUSCHs associated with the same panel, the legacy PUSCH priority order for UCI multiplexing is applied. For determining the PUSCH associated with the same panel, down-select one from the following:
· Alt1: The PUCCH and the PUSCH are associated with the same coresetPoolIndex value
· Alt2: The PUCCH and the PUSCH are associated with the same joint or UL TCI state
· Alt3: The PUCCH and the PUSCH are associated with the same SRS resource set ID
· Option 2: When Rel-18 multi-DCI based PUSCH+PUSCH is configured, The the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, down-select one for the UCI multiplexing: 
· Alt1: The UCI is multiplexed in the PUSCH associated with the same coresetPoolindex value
· Alt2: The UCI is multiplexed in the PUSCH associated with the same joint or UL TCI state
· Alt3: The UCI is multiplexed in the PUSCH associated with the same SRS resource set
· Alt4: The UCI is multiplexed in the PUSCH associated with the first SRS resource set
· Alt5: The UCI is multiplexed in the PUSCH associated with the lower coresetPoolIndex
· Alt4Alt6: The UCI is multiplexed in both PUSCHs
· Option 3: When Rel-18 multi-DCI based PUSCH+PUSCH is configured,
· When joint HARQ-ACK feedback is configured, the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, down-select one for the UCI multiplexing: 
· Alt1: The UCI is multiplexed in the PUSCH associated with the same coresetPoolindex value
· Alt2: The UCI is multiplexed in the PUSCH associated with the same joint or UL TCI state
· Alt3: The UCI is multiplexed in the PUSCH associated with the same SRS resource set
· Alt4: The UCI is multiplexed in the PUSCH associated with the first SRS resource set
· Alt5: The UCI is multiplexed in the PUSCH associated with the lower coresetPoolIndex
· Alt6: The UCI is multiplexed in both PUSCHs
· When separate HARQ-ACK feedback is configured, for case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, the UCI is multiplexed into the PUSCH associated with the same panel. And among the PUSCHs associated with the same panel, the legacy PUSCH priority order for UCI multiplexing is applied. For determining the PUSCH associated with the same panel, down-select one from the following:
· Alt1: The PUCCH and the PUSCH are associated with the same coresetPoolIndex value
· Alt2: The PUCCH and the PUSCH are associated with the same joint or UL TCI state
· Alt3: The PUCCH and the PUSCH are associated with the same SRS resource set ID
· 
	Company Name
	Comments

	Mod
	Please share your views on the proposals. Please share your preference on Option 1 vs Option2. And for your preferred Option, please also share your preference on the corresponding Alts.

	Google
	OK in principle, but the last bullet should be “Alt6”. Besides, it is possible to consider more than one options or alternatives, as different alternatives have pros and cons. We can say “at least one” in the main-bullet.

	QC
	Support Option 1. Under Option 1, we think Alt1 is more reasonable. Note that Alt2 does not work if PUSCH+PUSCH are in Scell (given that PUCCH is on Pcell, and Pcell may have different TCI states). 
Option 2 does not work for separate HARQ-ACK.

	MediaTek
	Support FL’s proposal.

	LG
	Support Option 1. Given that we already agreed one to one mapping between pool index and SRS set index, there seems no difference between Alt 1 and Alt 3 so we can remove one of them.
Option 2 does not work in case of non-ideal BH, which is typical assumption for M-DCI MTRP.


	Fujitsu
	Option 1 and Alt1 are preferred. 

	Intel
	Support in principle but why limit to STxMP case and not apply this to general PUCCH + PUSCH case

	NTT Docomo
	We support option1 and Alt.1. 

	CATT
	Fine with the proposal. 
We prefer to support option1 with alt1 or alt3.

	ZTE
	Support Option 1 + Alt 1.

	OPPO
	Support option1 and Alt1.

	Nokia/NSB
	Support the proposal and in principle prefer Option 1 with Alt 1.
It’s worth noting that, in addition to the multi-DCI mode, the enhancements for UCI multiplexing operation would also need to be discussed for the single-DCI mode, as also in this case two PUSCHs could overlap with a PUCCH(s). 

Further, considering the single-DCI STxMP mode, the cases where UCI is scheduled on PUSCH (with or without UL-SCH) would also need be discussed, such as in case of aperiodic-CSI or semi-persistent CSI on PUSCH. 
 

	InterDigital
	Support Option 2. 

	Vivo
	Support option1.
Option 2 will cause ambiguity of UCI multiplexing between UE and TRP for non-ideal backhaul where one TRP does not know the exact scheduling of the other TRP. 

	MediaTek
	Support Option 1+Alt 1.
Option 1 is preferred for M-DCI operation which is typically under non-ideal backhaul assumption

	Lenovo
	Support Option 1 + Alt 1.

	Huawei, Hisilicon
	Support the proposal. 

We prefer Option 1. Option 2 does not seem to work for non ideal backhaul which is the underlying assumption for mDCI scenario. 
The Alternative of Option 1 should be down-selected after Issue 3.6 in FL summary of 9.1.1.1 is resolved which discusses how to determine the applicable indicated joint/UL TCI state to mDCI based PUCCH (By introducing a coresetpoolindex in the PUCCH configuration or by using a new RRC parameter which determines the applicable indicated joint/UL TCI state). 

	Samsung
	We support Option2 and alt5 in option2. 
Option1 can be problematic in following aspect:
· Option 1 changes lots of UE’s behaviors from legacy for joint HARQ-ACK feedback. For example, in the case below, in Rel-17, HARQ-ACK would be multiplexed in the DG PUSCH, Option 1 would result in HARQ-ACK being multiplexed in the CG PUSCH. It would make implementation complicated as well as UCI performance degraded
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Option 2 requires minimum spec impact because legacy PUSCH priority order can be applied for almost cases. Among several Alts in option2, Alt5 can be applied without any ambiguity and simple. 
In addition, we suggest to add ‘for a same PHY priority’ at the end of the main bullet for clarification considering the current discussion only focuses on the same PHY priority.

Proposal 2-1: For case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, down-select one for the UCI multiplexing for a same PHY priority:
· Option 1: The UCI is multiplexed into the PUSCH associated with the same panel. And among the PUSCHs associated with the same panel, the legacy PUSCH priority order for UCI multiplexing is applied. For determining the PUSCH associated with the same panel, down-select one from the following:
· Alt1: The PUCCH and the PUSCH are associated with the same coresetPoolIndex value
· Alt2: The PUCCH and the PUSCH are associated with the same joint or UL TCI state
· Alt3: The PUCCH and the PUSCH are associated with the same SRS resource set ID
· Option 2: The legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, down-select one for the UCI multiplexing: 
· Alt1: The UCI is multiplexed in the PUSCH associated with the same coresetPoolindex value
· Alt2: The UCI is multiplexed in the PUSCH associated with the same joint or UL TCI state
· Alt3: The UCI is multiplexed in the PUSCH associated with the same SRS resource set
· Alt4: The UCI is multiplexed in the PUSCH associated with the first SRS resource set
· Alt5: The UCI is multiplexed in the PUSCH associated with the lower coresetPoolIndex
· Alt4Alt6: The UCI is multiplexed in both PUSCHs



	NEC
	Support Option 1 + Alt1.

	Xiaomi
	Support Option1+alt.1 

	Spreadtrum
	Support option1, especially for non-ideal backhaul case.

	Mod
	@Intel: Regarding the comments on “why limit to STxMP case and not apply this to general PUCCH + PUSCH case”: we only support STxMP PUSCH+PUSCH in Rel-18, but not STxMP PUSCH+PUCCH. Since we have PUSCH+PUSCH in rel-18, we would meet the situation that one PUCCH overlaps with two PUSCHs with the same starting time.
The supporting companies according to the inputs received in round 0 is included at below. Re Option 1 vs Option 2, Option 1 is supported by majority companies and indeed, Option 2 might meet problem when the TRPs have non-ideal backhaul. So I suggest we move forward with Option 1. Regarding the Alts under Option 1, Alt1 is supported by majority companies. I think we can move forward with Alt 1 too. 
@HW, I am not sure we need to wait for the conclusion of 9.1.1.1 since the TCI state is generally configured/indicated per CC, but here the issue of PUCCH multiplexing is across multiple CCs. How to apply/associate the TCI state might not have tight link with this UCI multiplexing. 
@Samsung, adding “for a same PHY priority” might cause more confusion. The Option1 and Option 2 are clearly explained and I do not think we need adding this wording.
The views on each Option and Alts received so far are:
· Option 1: QC, LG, Fujitsu, NTT DOCOMO, CATT, ZTE, OPPO, Nokia/NSB, MediaTek, Lenovo, Huawei/Hisilicon, NEC, Xiaomi. Spreadtrum
· Alt1: QC, Fujitsu, NTT DOCOMO, CATT, ZTE, OPPO, Nokia/NSB, MediaTek, Lenovo, NEC
· Alt2
· Alt3: CATT
· Option 2:  Google, InterDigital, Samsung
· Alt5: Samsung
· Alt6: Google

The proposal is not changed. However, it looks like we can move forward with Option 1 + Alt1.

	Samsung
	Our concern on Option 1 is not addressed and we cannot accept Option 1 for joint HARQ-ACK feedback because it changes legacy UE behaviour with performance degradation.  In addition, Option 1 is not a complete solution for joint HARQ-ACK feedback. The following case for joint HARQ-ACK feedback is supported in Rel-16/17, option 1 does not resolve this case.
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For separate HARQ-ACK feedback, whether the above case is supported should be clarified. This case is not supported in Rel-16/17 according to the spec below, if the restrictions for overlapping PUCCH and PUCCH/PUSCH of different coresetPoolIndex remains unchanged, Option 2 works and will result the same result as Option 1. Based on this reason, we cannot agree with the comment ‘Option 2 does not work for separate HARQ-ACK feedback/ non-ideal BH’.
	A UE that
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
does not expect a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the first CORESETs to overlap in time with a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the second CORESETs. 



Regarding PHY priority, the current discussion does not consider the following scenarios,
1. Rel-16 intra UE prioritization of different priorities
2. Rel-17 intra UE multiplexing of different priorities
3. Rel-17 simultaneous PUCCH and PUSCH transmission of different priorities.
The above cases should be discussed for STxMP, for now, we think the current proposal only focuses on same PHY priority case.
In addition, we think it would be better to use the wording ‘at least one’ instead of ‘down-select one’ for now to make progress.
The following update is suggested.
Proposal 2-1: For case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, down-select support at least one of the two options for the UCI multiplexing for a same PHY priority:
· Option 1: The UCI is multiplexed into the PUSCH associated with the same panel. And among the PUSCHs associated with the same panel, the legacy PUSCH priority order for UCI multiplexing is applied. For determining the PUSCH associated with the same panel, down-select one from the following:
· Alt1: The PUCCH and the PUSCH are associated with the same coresetPoolIndex value
· Alt2: The PUCCH and the PUSCH are associated with the same joint or UL TCI state
· Alt3: The PUCCH and the PUSCH are associated with the same SRS resource set ID
· Option 2: The legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, down-select one for the UCI multiplexing: 
· Alt1: The UCI is multiplexed in the PUSCH associated with the same coresetPoolindex value
· Alt2: The UCI is multiplexed in the PUSCH associated with the same joint or UL TCI state
· Alt3: The UCI is multiplexed in the PUSCH associated with the same SRS resource set
· Alt4: The UCI is multiplexed in the PUSCH associated with the first SRS resource set
· Alt5: The UCI is multiplexed in the PUSCH associated with the lower coresetPoolIndex
· Alt4Alt6: The UCI is multiplexed in both PUSCHs


	Mod
	Thanks, Samsung, for the detailed comments.  The issues raised by Samsung looks valid to me.

For that, I update the proposal as follows:
· A new Option 3 is added: since people worry that Option 2 does not work for non-ideal backhaul case. Option 3 propose to use the method of Option 2 when the backhaul is ideal, i.e., joint HARQ is configured. When the separate HARQ is configured (i.e., non-ideal backhauls), we follow the restriction in legacy spec: PUCCH and PUSCH of different TRP do not overlap in time.
· In option 1: add “When Rel-18 multi-DCI based STxMP PUSCH+PUSCH ” is configured, that is used to clarify that the new behavior is only applied to new UE, but not intend to change legacy UE behavior. The same wording is added to Option 2 and Option 3
· Add “same PHY priority ” in the main bullet per Samsung’s suggestion
· @Samsung, I do not suggest to add “at least” in the main bullet. If we do not think none of options can work alone, we can consider to propose new options.

@All, please check the updated proposal with new options and also please try to address the issues on Option 1 raised by Samsung.


	Ericsson
	Support option 2 + Alt5. Simple extension of legacy behavior. Note that we need to consider the case when one PUCCH overlaps with one PUSCH as well.

	QC
	@Samsung: For joint HARQ-ACK feedback, we see your point, and we are ok with it. For separate HARQ-ACK feedback, we have a different understanding. Option 2 results in the UCI to be multiplexed on the PUSCH from the other TRP, but the other TRP may not even be aware of the presence of it. We still believe option 2 does not work for separate feedback / non-ideal backhaul.
@FL: In Option 3, we think the last bullet “When separate HARQ-ACK feedback is configured, the UE does not expect a PUCCH overlaps in time with a PUSCH associated with different coresetPoolIndex” is not reasonable. Why is such a restriction needed if the PUCCH also overlaps with a PUSCH associated with the same coresetPoolIndex? We think Option 1 – Alt1 is needed in Option 3 for the case of separate HARQ-ACK feedback.
In our mind, Option 3 is a compromise proposal to take Option 1 when separate feedback is configured (and for HARQ-ACK) and take Option 2 when joint feedback is configured (or for UCIs other than HARQ-ACK when separate feedback is configured). This should address concerns from both sides. We suggest the following:
· Option 3: When Rel-18 multi-DCI based PUSCH+PUSCH is configured,
· When joint HARQ-ACK feedback is configured or when the UCI does not include HARQ-ACK, the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, down-select one for the UCI multiplexing: 
· Alt1: The UCI is multiplexed in the PUSCH associated with the same coresetPoolindex value
· Alt2: The UCI is multiplexed in the PUSCH associated with the same joint or UL TCI state
· Alt3: The UCI is multiplexed in the PUSCH associated with the same SRS resource set
· Alt4: The UCI is multiplexed in the PUSCH associated with the first SRS resource set
· Alt5: The UCI is multiplexed in the PUSCH associated with the lower coresetPoolIndex
· Alt6: The UCI is multiplexed in both PUSCHs
· When separate HARQ-ACK feedback is configured and when the UCI includes HARQ-ACK, the UE does not expect a PUCCH overlaps in time with a PUSCH associated with different coresetPoolIndex. The UCI is multiplexed into the PUSCH associated with the same panel. And among the PUSCHs associated with the same panel, the legacy PUSCH priority order for UCI multiplexing is applied. For determining the PUSCH associated with the same panel, down-select one from the following:
· Alt1: The PUCCH and the PUSCH are associated with the same coresetPoolIndex value
· Alt2: The PUCCH and the PUSCH are associated with the same joint or UL TCI state
· Alt3: The PUCCH and the PUSCH are associated with the same SRS resource set ID



	Samsung
	Many thanks to FL to consider our concerns and help update the proposal. We are fine with the update ‘When Rel-18 multi-DCI based PUSCH+PUSCH is configured’, it is preferred to put the text in the main bullet considering it is the common condition. Also, as mentioned by E///, we need to also consider the case of PUCCH overlaps with one PUSCH, we suggest to update the main bullet as following.
Proposal 2-1: When Rel-18 multi-DCI based PUSCH+PUSCH is configured, For case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, down-select one for the UCI multiplexing in a PUSCH for same PHY priority:
@QC, regarding your concern, you assumed that a PUCCH would overlap with a PUSCH from a different TRP, with this assumption, Option 1 does not work either if we consider the single PUSCH case as following.
[image: ]
We are also fine with the updated Option 3. 
Regarding QC’s concern on the other UCI, we have different understanding. It would be much simpler is we can have the restriction as proposed by FL, otherwise, the updated Option 3 from QC does not resolve the above case without such restriction. Although we understand Option 1 works if there is an overlapping PUSCH with a same coresetPoolIndex, for non-ideal backhaul, gNB cannot always ensure such case.

	QC
	@Samsung: For the single PUSCH (Figure above), the Rel-16 restriction in case of separate feedback still applies. So, the above should remain as an error case. Updated Option 3 works for non-ideal backhaul because a TRP that schedules the PUCCH knows whether there is an overlapping PUSCH associated with the same coresetPoolIndex. If there is, no need for the Rel-16 restriction. If there is not, the Rel-16 restriction still applies.

	LG
	We have similar view with last comment from QC. When PUCCH and PUSCH with the same pool index is TDMed, legacy TDM restriction for PUCCH and PUSCH with different pool index is applied. To make it clear and address Samsung’s concern, we suggest to revise Option 3 in green. Also, we think joint/separate HARQ configuration is sufficient and simple to determine which multiplexing scheme is applied. So we suggest to remove condition of UCI. 
· Option 3: When Rel-18 multi-DCI based PUSCH+PUSCH is configured,
· When joint HARQ-ACK feedback is configured or when the UCI does not include HARQ-ACK, the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, down-select one for the UCI multiplexing: 
· Alt1: The UCI is multiplexed in the PUSCH associated with the same coresetPoolindex value
· Alt2: The UCI is multiplexed in the PUSCH associated with the same joint or UL TCI state
· Alt3: The UCI is multiplexed in the PUSCH associated with the same SRS resource set
· Alt4: The UCI is multiplexed in the PUSCH associated with the first SRS resource set
· Alt5: The UCI is multiplexed in the PUSCH associated with the lower coresetPoolIndex
· Alt6: The UCI is multiplexed in both PUSCHs
· When separate HARQ-ACK feedback is configured and when the UCI includes HARQ-ACK, the UE does not expect a PUCCH overlaps in time with a PUSCH associated with different coresetPoolIndex. For case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, the UCI is multiplexed into the PUSCH associated with the same panel. And among the PUSCHs associated with the same panel, the legacy PUSCH priority order for UCI multiplexing is applied. For determining the PUSCH associated with the same panel, down-select one from the following:
· Alt1: The PUCCH and the PUSCH are associated with the same coresetPoolIndex value
· Alt2: The PUCCH and the PUSCH are associated with the same joint or UL TCI state
· Alt3: The PUCCH and the PUSCH are associated with the same SRS resource set ID


	Mod
	Update Option3 according to QC and LG’s comments

	Samsung
	@QC, LG
It seems you are proposing a solution for the case where a PUCCH overlaps with STxMP PUSCH+PUSCH for separate HARQ-ACK feedback, in our understanding, this case is not supported yet, before discussing the solutions for this case, we should discuss whether to support this case first, if the case is not agreed to be supported, the Rel-16/17 restrictions apply.
For separate HARQ-ACK feedback, the following condition should be added to the related options if the majority would like to discuss the solutions for this case before it is agreed to be supported.
‘if it is agreed to support the case where a PUCCH associated with a coresetPoolIndex overlaps both STxMP PUSCH+PUSCH for separate HARQ-ACK feedback’

	Huawei, HiSilicon
	OK with the updated proposal.

	QC
	@LG, FL: The reason that I added “or when the UCI does not include HARQ-ACK” for first bullet and “and when the UCI includes HARQ-ACK” is as follows: For UCIs other than HARQ-ACK (CSI or SR), the behavior is the same as joint HARQ-ACK codebook in Rel-16, i.e., it can be multiplexed on PUSCH associated with either coresetPoolIndex values. Hence, if we go with the combined option 3, these should be added for consistency.
@Samsung: We are not sure why PUCCH overlapping with STxMP PUSCH+PUSCH should not be supported in Rel-18 specifically for the case of separate feedback. We do not think ‘if it is agreed to support the case where a PUCCH associated with a coresetPoolIndex overlaps both STxMP PUSCH+PUSCH for separate HARQ-ACK feedback’ is needed.

	TCL
	Support Opt 1 + Alt 1. Indeed, opt 1 cannot handle the situation that there are 1 PUSCH and 1 PUCCH corresponding to different TRP. We think dropping rule may be adopted for this situation.

	
	



Issue #2: Number of layers in each PUSCH
Summary
We have the following pending FFS:
	Agreement
Support STxMP PUSCH+PUSCH transmission in multi-DCI based system in Rel-18. 
· Two independent PUSCHs associated with different TRPs can be transmitted by a UE simultaneously in same active BWP. 
· The total number of layers of these two PUSCHs is up to 4.
· FFS: whether the number of layers of each of these two PUSCHs is up to 2.



Regarding the FFS on number of layers of each PUSCH, contributions provided the following views, as in last meeting:
· Alt1: up to 2 in each PUSCH: 
· Alt 2: can be >2 layers in one PUSCH: 
· Alt 3: Check if exceed the UE capability (for DG+DG or DG+CG: not expect to exceed UE capability, CG+CG: drop one if exceeding UE capability): 
· Alt4: Define the layer combinations for STxMP PUSCH+PUSCH.

Proposal for Round 0 Discussion
FL comments: This issue was discussed in RAN1#112 but did not reach conclusion. Here is the latest version of the proposal from last meeting with some update. Instead of saying up to 4, it is changed to “can be 1, 2 or 4 subject to UE capability”. Using UE capability on the number of layers of each PUSCH would be a good way forward.
Proposal 2-2: For STxMP PUSCH+PUSCH transmission in multi-DCI based system: 
· The maximal number of layers of each PUSCH of PUSCH+PUSCH overlapping in time domain in STxMP PUSCH+PUSCH can be 1 or, 2 or 4 subject to UE capability
· The maximal number of layers of one PUSCH which is not one of the multi-DCI based STxMP PUSCH+PUSCH can be up to 4 subject to UE capability, as in legacy specification.
· If two PUSCHs in STxMP PUSCH+PUSCH overlap in one or more symbol(s), the UE does not expect that the number of layers of each PUSCH exceeds the corresponding UE capability and the UE does not expect that the total number of layers of two PUSCHs exceeds 4.
· .

	Company Name
	Comments

	Mod
	Please share your views on the proposal

	Google
	In the first sub-bullet, we think “4” should be removed. 

	QC
	Same view as Google for the first sub-bullet.
For the second sub-bullet, it may be hard to always ensure this for periodic CG+CG in case of different periodicities / different CG parameters (that cannot be updated or changed dynamically by the DCI)

	MediaTek
	We prefer to have the same layer combination as for S-DCI based STxMP PUSCH as baseline. 

	Intel
	Not sure we need this 

	NTT Docomo
	Support the proposal. 

	CATT
	Support the first bullet. 
We do not support the second bullet. This will restrict the scheduling flexibility of gNB. At least for the case that one of the PUSCHs is CG PUSCH or two PUSCHs have different priority indexes, the total number of layers of two scheduled or allowed PUSCHs may exceed 4. 

	ZTE
	Support.
Regarding value 4 in first bullet, it should be reserved especially for the case of non-STxMP PUSCH + PUSCH in MDCI MTRP.

	OPPO
	Same view as Google.

	Nokia/NSB
	Support proposal assuming that the UE has separated capability for S-DCI and M-DCI.

	InterDigital
	Support FL’s proposal with Google’s edit. 

	Mod
	4 is put in [] for now to address the comments on it. 

	Vivo
	Support the proposal.

	Lenovo
	Support

	Huawei, HiSilicon
	Not support. We don’t see the need for such a complicated proposal. 
For overlapped PUSCHs, we suggest to support the same layer combinations as sDCI-based SDM: {1+1}, {1+2}, {2+1}, {2+2}. 
For non-overlapped PUSCHs, the PUSCHs can essentially be treated as sTRP PUSCHs and up to 4 layers are supported.

	NEC
	We also think 4 should be removed in the first bullet, but OK to have [] as it is now.

	Xiaomi
	Support the proposal

	Spreadtrum
	Support.

	Mod
	In the comments received so far, company has concern on the 2nd bullet since they think it might restrict the scheduling flexibility. 4 in the first bullet causes some concerns And since we have agreed that the total number of layers of two overlapped PUSCHs can be up to 4, the 2nd bullet might not be necessary. And it looks like we can not reach consensus that the each PUSCH in PUSCH+PUSCH can only have up to 2 layers, not more than 2 layers. But for non-overlapped PUSCH which can happen even when the system is configured with multi-DCI based PUSCH+PUSCH, the number of layers shall follow the legacy specification.
To address the concerns, the proposal is updated. @All, please check the updated proposal above.

	Ericsson
	Support, and 4 should be included. We think the specification should support the same value for mDCI as for sDCI.

	Huawei, HiSilicon
	OK with the first bullet only. 
The second bullet is confusing. We don’t understand what “one PUSCH which is not one of the multi-DCI based STxMP PUSCH+PUSCH” means. 
If we are talking about sTRP PUSCH, this proposal is about mDCI PUSCH+PUSCH and not the legacy sTRP PUSCH. We are not going to change any legacy behavior anyway. 
If we are talking about two non-overlapped (in time domain) mDCI PUSCHs, such a scenario is precluded from the mDCI-based PUSCH+PUSCH scheme:
Agreement (110b)
The multi-DCI based STxMP PUSCH+PUSCH transmission supports fully/partially/non-overlapping in frequency domain and fully/partially overlapping in time domain.
· FFS whether/how to handle the PUSCH power adjustment when two PUSCHs are fully/partially overlapped in time domain (Depending on RAN4’s input on Pcmax requirements).
· Note: No symbol-level power adjustment within a PUSCH transmission ccasion in the case of fully/partially overlapping in time domain



	Lenovo
	Support the updated proposal



Issue #3: DFT-s-OFDM for multi-DCI based STxMP PUSCH+PUSCH
Summary
The issue of multi-DCI based STxMP PUSCH+PUSCH in DFT-s-OFDM waveform was discussed in last meeting. Most of companies think it can be supported by default without spec impact. However, Samsung did not support it because that might allow multi-layer DFT-s-OFDM. 
Proposal for Round 0 Discussion
FL note: My understanding is that in multi-DCI based STxMP PUSCH+PUSCH, each of the PUSCHs is individually transmitted. So even through two PUSCHs overlap in time domain and/or frequency domain, each PUSCH is still single-layer DFT-s-OFDM transmission. So, it is reasonable to conclude that is supported:  
Proposal conclusion 2.3: Multi-DCI based STxMP PUSCH+PUSCH is supported in DFT-s-OFDM wave with no extra spec impact.
· Each of the PUSCHs is 1-layer transmission

	Company Name
	Comments

	Mod
	Please share your views on the proposals.

	Google
	We think this should be deprioritized.

	QC
	Support.

	MediaTek
	Support if there is no spec impact

	LG
	Support if there is no spec impact

	NTT Docomo
	Fine.

	CATT
	Fine with the proposal as long as there is no extra spec impact.

	ZTE
	Support Conclusion 2.3.

	Nokia/NSB
	Support proposal.

	Mod
	@Google: this is to make a conclusion with no spec impact. Why do we should deprioritize it?

	Vivo
	Support the proposal.

	Lenovo
	Support the proposal.

	[bookmark: _Hlk132632137]Huawei, HiSilicon
	Support the proposal

	Samsung
	Before discussing the spec impact on this scheme, we want to remark work scope of Rel-18. For each PUSCH perspective, each PUSCH is 1 layer transmission but if two PUSCHs are overlapped, the UE should transmit 1+1=2 layers transmission. Therefore, for the UE perspective, this seems effectively multi-layer transmission with DFT-s-OFDM. Multi-layer DFT-s OFDM was precluded during the Rel-18 preparation phase. 
So we suggest following conclusion:
Proposal conclusion 2.3: multi-DCI based STxMP PUSCH+PUSCH in DFT-s-OFDM is not supported and UE does not expect that two PUSCHs in DFT-s-OFDM are overlapped in time-domain.


	Xiaomi
	Support the proposal

	Mod
	With all the inputs so far, the proposal is supported by: 
· QC, MediaTek, LG, NTT DOCOMO, CATT, ZTE, Nokia/NSB, vivo, Lenovo, Huawei, HiSilicon, Xiaomi, 

Google suggested that this should be deprioritized, however, it has no spec impact and it does not matter whether it is prioritized or deprioritized, it is just a conclusion with no extra spec impact.

@Samsung: from my personal understanding, sending two PUSCHs with DFT-s-OFDM in STxMP PUSCH+PUSCH would be very similar to transmit two PUSCHs with DFT-s-OFDM at the same time in CA case.  Those two PUSCHs are totally independent and their layers do not affect each other.  We do not need any extra spec impact.

The proposal is not updated.


	Samsung
	Thank you for sharing view on implementation. In our thinking, main difference between CA case and mDCI based STxMP is whether frequency band is same or not. For mDCI based STxMP, configured frequency band would be same even though each PUSCH is independently processed by each TRP. Therefore, the UE should handle two PUSCHs with DFT-s OFDM simultaneously, especially if two PUSCH are totally overlapped in time and frequency domain. So regardless of spec impact, we want to avoid multi-layer DFT-s OFDM case (or similar case).

	Ericsson
	Support the proposal.

	TCL
	OK. 




Issue #4: SRS configuration for multi-DCI based STxMP PUSCH+PUSCH
Summary
We still have the following pending FFS points:
	Agreement
Regarding the TPMI/SRI indication for multi-DCI based STxMP PUSCH+PUSCH:
· Configure two SRS resource sets for CB or NCB.
· FFS: Whether/how to associate coresetPoolIndex with SRS resource set implicitly or explicitly.
· FFS: the maximal number of configured/indicated SRS resources in each set for NCB/CB
· FFS: the maximal number of SRS ports in each set for CB.
· FFS: Separate codebooks and separate maxRanks are configured for different SRS resource sets.
· For type 1 CG-PUSCH (if supported), FFS how to associate the PUSCH with one TRP
· e.g., configure a coresetPoolIndex value in a type 1 CG-PUSCH
· e.g., use a single CG to configure two type 1 CG PUSCHs for STxMP PUSCH+PUSCH


The related issues were discussed in last meeting. Companies also provided views on these FFS points in the tdoc of this meeting:
· CATT: (1) maximal number of SRS resources in each set is 2 and 2/4 for fullpowermode2 (2) maximal number of ports is 4 (3) configure separate codebook subset, maxRank and txConfig for two SRS resource sets.
· LG:  Support separate max rank, codebook subset restriction, and full power mode for different Tx panels
· QC: the sets are configured with same number of SRS resources and no need to configure separate codebook configuration for two SRS resource sets.

Proposal for Round 0 Discussion
Proposal 2.4: For the two SRS resource sets configured for multi-DCI based STxMP PUSCH+PUSCH, 
· The maximal number of SRS resources in each set for CB and NCB can be 2 for CB/NCB if fullpowermode2 is not configured and can be 4 if fullpowermode2 is configure, as infollows the legacy Rel-17 specification.
· The actual number of SRS resources configured in the two sets should be the same, as in legacy specification
· The maximal number of SRS ports in each set can be 4 for CB, as in legacy specification.
· Except when higher layer parameter ul-FullPowerTransmission is set to ‘fullpowerMode2’, the number of ports of the configured SRS resources within a set should be the same, as in legacy specification
· There is no consensus to configure separate codebooks and maxRank to these two SRS resource sets.
· Rel-18 multi-DCI based STxMP does not support asymmetric panels.

	Company Name
	Comments

	Mod
	Please share your views on the proposals.

	Google
	We think the key problem is whether to consider separate UE capabilities for sTRP and STxMP. The configurations above should be subject to UE capability.

	QC
	We think the first 2 bullets may not need an agreement as they are same as legacy. Do we have similar agreements for sDCI based SDM or SFN?
Ok with the third bullet as a conclusion.

	MediaTek
	Share the same view as QC

	LG
	We don’t support the last bullet point. 
Regarding separate codebook, each panel can support different full power mode depending on PA combination of each panel. Also, each panel can support different codebook subset depending on antenna coherency of each panel. Regarding maxRank, we are ok with common maxRank if working assumption is confirmed.
 

	Fujitsu
	Support the proposal.

	Intel
	Same view as QC

	NTT Docomo
	Support the first two bullet.
Regarding last bullet, we are supportive of separate configuration. But we could be fine in case there is no consensus.

	CATT
	Fine with the first two bullets. 
For the last bullet, we slightly prefer to use separate codebooks and maxRank for these two SRS resource sets. 

	ZTE
	It is better to figure out whether asymmetric panel capability can be enabled in Rel-18, which is somehow similar to the discussion of issue#4 in section 2. We suggest to postpone this discussion.

	OPPO
	Support FL’s proposal.

	Nokia/NSB
	Not to support. Different number of SRS resources and SRS antenna ports should be supported with different resource sets

	Mod
	 @All,  yes, the key question is whether we support separate UE capability (i.e., asymmetric panels) and that has been discussed for a couple of meetings and we cannot converge to fully support asymmetric panel in rel18.
One bullet is added to conclude that rel18 multi-DCI based STxMP does not support asymmetric panels.

	Vivo
	Support the proposal.

	MediaTek
	Support the updated FL’s proposal.

	Lenovo
	Support the updated FL’s proposal.

	Huawei, HiSilicon
	There are other restrictions in the legacy specification that have not been addressed in this Proposal:
1) In legacy releases, the actual number of configured SRS resources in the two sets should be the same. The proposal does not clarify whether the same restriction applies to the case of mDCI-based PUSCH+PUSCH. In only states that the maximum number of resources per set should be 2.
2) In legacy releases, except when higher layer parameter ul-FullPowerTransmission is set to ‘fullpowerMode2’, the number of ports of the configured SRS resources within a set (and across the two sets) should be the same. The proposal does not clarify whether the same restriction applies to the case of mDCI-based PUSCH+PUSCH.
Further, we think whether or not asymmetric panels are supported, should be independent from the particular STxMP scheme (here mDCI PUSH=PUSCH) and should be discussed for all STxMP schemes in an independent proposal. Once this issue is resolved, then the third bullet of the proposal can be discussed. 

Therefore, we suggest the following:

Proposal 2.4 (modified): For the two SRS resource sets configured for multi-DCI based STxMP PUSCH+PUSCH, 
· The maximal number of SRS resources in each set can be 2 for CB/NCB if fullpowermode2 is not configured and can be 4 if fullpowermode2 is configure, as in legacy specification.
· FFS: The actual number of configured SRS resources in the two sets should be the same, as in legacy specification.
· The maximal number of SRS ports in each set can be 4 for CB, as in legacy specification.
· FFS: except when higher layer parameter ul-FullPowerTransmission is set to ‘fullpowerMode2’, the number of ports of the configured SRS resources within a set should be the same, as in legacy specification.
· There is no consensus to configure separate codebooks and maxRank to these two SRS resource sets.
· Rel-18 multi-DCI based STxMP does not support asymmetric panels.

Conclusion: Rel-18 multi-DCI based STxMP does not support asymmetric panels.
 

	Samsung
	We don’t support this proposal and share the same view as Nokia. 

	NEC
	Not support, we don’t see the issue to have different number of SRS resources and SRS antenna ports in different resource sets.

	Xiaomi
	Support the proposal

	Spreadtrum
	Support the proposal.

	Mod
	@HW, regarding the suggested two FFS on the number of SRS resources,  and the number of configured ports. We have done the same discussion for single-DCI based STxMP. Instead of including FFS here, I think we can go with conclusion directly. Regarding changing the last bullet to make it to be for general STxMP, @HW, please note that proposal 1.4 includes the proposal conclusion for single-DCI based STxMP, so here only saying it for multi-DCI based STxMP should be fine.

@All, please check the updated proposal above

	Ericsson
	Support the last three bullets of the proposal. For the first bullet, the number of SRS resources in an SRS resource set with usage ‘codebook’ and ‘nonCodebook’ can be 2 (if FP Mode 2 is not configured) and 4, respectively.

	Mod
	Update the wording in first bullet according to the comments from Ericsson

	Huawei, HiSilicon
	Wording should be further modified.
“maximal number of SRS resources in each set for CB and NCB can be 2” is incorrect. For NCB, up to 4 single port resources per set can be configured. 

	Mod
	@HW,  my understanding is 2 NCB. However, I think writing more details in the first bullet cause more troubles. We all understand the intention of first bullet is to re-use the legacy specification and no change. For that, to make it simple, I change it to “… follows the legacy Rel-17 specification”. That should be clear enough to clarify our intention here.



General Issues for both sDCI and mDCI STxMP schemes
Issue #1: Configure STxMP Transmission
Summary
For PUCCH transmission, we have two scheme: Rel-17 TDM-based repetition and Rel-18 STxMP SFN scheme. Both of them has two TCI states for one PUCCH resource. The issue of how to configure/differentiate them in RRC was discussed in last meeting but did not reach conclusion. Compnaies (vivo, Spreadtrum, QC) discussed this issue in tdocs. Vivo suggested to configure transmission scheme per PUCCH resource,  Spreadtrum suggested to use RRC configuration per PUCCH resource, and QC also suggested to use RRC configuration per PUCCH resource and repetition can be applied to PUCCH resource with STxMP SFN scheme.
Regarding the PUSCH, we meet the similar issue. For PUSCH transmission, we have three single-DCI based scheme: rel-17 TDM-based repetition, rel-18 SDM and rel-18 SFN. All of them are configured with two SRS resource sets. How to configure/differentiate them in RRC is also an issue. And another issue is how to configure multi-DCI based STxMP PUSCH+PUSCH, which uses two SRS resource set too. However, per the legacy specification, when two SRS resource sets are configured, the DCI 0_1 and 0_2 include the field of SRS resource set indicator and 2nd SRI and TPMI, which are not needed for multi-DCI based PUSCH+PUSCH.  QC discussed this issue and make proposal in tdocs.
Proposal for Round 0 Discussion
Proposal 3.1a Introduce an RRC parameter per PUCCH resource to configure rel-18 STxMP SFN scheme and Rel-17 mTRP time-domain repetition scheme for that PUCCH resource.
· Note: RRC parameter design is up to RAN2.
· When SFN scheme is configured to one PUCCH resource, if the PUCCH resource is transmitted with multiple repetitions, each repetition is transmitted in STxMP SFN manner.

Proposal 3.1b 
· For single-DCI based system, introduce RRC parameter to configure Rel-17 mTRP PUSCH time domain repetition scheme, Rel-18 STxMP SDM scheme and Rel-18 STxMP SFN scheme
· Note: RRC parameter design is up to RAN2.
· For multi-DCI based system, introduce RRC parameter to configure the Rel-18 STxMP PUSCH+PUSCH. the The multi-DCI based STxMP PUSCH+PUSCH is enabled if the UE is configured with two coresetPoolIndex values and two SRS resource sets for CB/NCB, and this RRC parameter is configured.
· Note: RRC parameter design is up to RAN2
· When multi-DCI based STxMP PUSCH+PUSCH is configured, the DCI 0_1 and 0_2 does not have the field “SRS resource set indicator” and the 2nd SRI/TPMI fields.
· Only one of {single-DCI based STxMP SDM scheme, single-DCI based STxMP SFN scheme, multi-DCI based STxMP PUSCH+PUSCH} can be configured by RRC.
	Company
	Comments

	Mod
	Please share your views on the proposals.

	Google
	OK in principle, but we think we need to remove Rel-17 schemes in the main-bullet for both proposal 3.1a and 3.1b. We should not change R17 behavior in R18.
 

	QC
	Same view as Google. 
Also, for multi-DCI, we would like to point out that the behavior above results in not being able to configure Rel-17 TDM PUSCH repetition when 2 coresetPoolIndex values are configured (we do not see a big problem with this, but such a restriction does not seem to exist in Rel-17, but it probably should have)

	LG
	Proposal 3.1a, we can support it unless the last bullet is removed.
Support Proposal 3.1b

	Fujitsu
	Support both proposals.

	NTT Docomo
	Fine with the proposal.

	CATT
	Similar view as Google. 
OK in principle but proposal 3.1b needs modifications. We also realize that the second bullet of proposal 3.1b changes R17 behaviour in R18.  R17 TDM PUSCH repetition scheme cannot be configured when 2 coresetPoolIndex values are configured.

	ZTE
	Support Proposal 3.1a and 3.1b.

	OPPO
	Support both proposals.

	InterDigital
	Support FL’s proposals. 

	Mod
	@LG, why shall the last bullet in 3.1a be removed? That is the correct UE behavior, per my understanding, right?
@ Google you are right. The rel-17 part is removed in both proposals.

@QC and CATT,  if it is common understanding that rel-17 TDM repetition scheme can configured in multi-DCI based system, the 2nd bullet of proposal 3.1b is revised. In order not to change the R17 behavior, then we need a explicit RRC parameter to configure the multi-DCI based STxMP PUSCH+PUSCH and we cannot use the “configuring two SRS resource sets” to enable the STxMP PUSCH+PUSCH. 

@All, please check the updated proposals per the inputs

	QC
	For proposal 3.1b, we think the following should be also added as a separate bullet:
· Only one of {single-DCI based STxMP SDM scheme, single-DCI based STxMP SFN scheme, multi-DCI based STxMP PUSCH+PUSCH} can be configured by RRC.

	Vivo
	Proposal 3.1a: support.
Proposal 3.1b: support in principle.

	MediaTek
	Proposal 3.1a: support.
Proposal 3.1b: support.
@QC: We think the sub-bullet “When multi-DCI based STxMP PUSCH+PUSCH is configured, the DCI 0_1 and 0_2 does not have the field “SRS resource set indicator” and the 2nd SRI/TPMI fields” already captures your concern. That the SRS resource set indicator is absent represents there will not be under S-DCI based operation. 

	Lenovo
	Proposal 3.1a: Support.
Proposal 3.1b: Support.

	Huawei, HiSilicon
	Proposal 3.1a: Support the updated proposal.
Proposal 3.1b: Support the updated proposal. 

	QC
	@MTK: The bullet we suggested above should be already a common understanding in RAN1, but such info is also needed by RAN2 to design the RRC. In addition, it makes things clear with respect to describing procedures in RAN1 spec given that spec does not have to condition a procedure wrt what is “not configured”.

	Samsung
	We can support both proposals. 

	NEC
	OK with both proposals.

	Xiaomi
	Fine with the proposals

	Spreadtrum
	Fine with the proposals.

	Mod
	@QC and MTK, I agree that the sub-bullet “When multi-DCI based STxMP PUSCH+PUSCH is configured, the DCI 0_1 and 0_2 does not have” does mean that multi-DCI based STxMP SDM/SFN and multi-DCI based STxMP PUSCH+PUSCH can not be configured at the same time. And we also agreed that there is no dynamic switch between SDM and SFN, i.e., they are switched by RRC. However, however adding it does not harm and just add more clarification.  So I think we can add it.

@All, please see the updated proposal above with adding the bullet suggested by QC

	Samsung
	We have one question. Does it mean one RRC parameter is needed to configure one of {single-DCI based STxMP SDM scheme, single-DCI based STxMP SFN scheme, multi-DCI based STxMP PUSCH+PUSCH}? 

	Ericsson
	Overall, the RRC parameter discussion can be postponed until May. We still provide the following input:
P3.1: We note that we already have an agreement in 9.1.1.1 to configure each PUCCH resource/resource group with an indication of {first,second,both}. Since SFN is the only mTRP transmission scheme supported for STxMP, an additional parameter would seem superfluous.
P3.2: The additional details do not seem to be related to the RRC parameter. Propose to remove.

	QC
	@Ericsson: For P3.1, this is to distinguish it from Rel-17 TDM mTRP given that it also needs to be configured with “both”.

	Mod
	@Samsung, do you mean a single RRC parameter? That is up to RAN2 design. We only agree the function and parameter design is up to RAN2.

	Huawei, Hisilicon
	Proposal 3.1a: Support

Proposal 3.2a: Rel-17 mTRP TDM PUSCH should also be added to last bullet since there is no dynamic switching between mTRP TDM PUSCH and the other three schemes. 

· Only one of { Rel-17 mTRP TDM PUSCH, single-DCI based STxMP SDM scheme, single-DCI based STxMP SFN scheme, multi-DCI based STxMP PUSCH+PUSCH} can be configured by RRC.


	Lenovo
	We are fine with both proposals. The candidate values of the RRC parameter can be further discussed in the next meeting.



Issue #5: Scenarios of capable/incapable of supporting STxMP
Summary
The issues related with scenarios that the system is not able to support STxMP transmission were discussed in previous meeting. In the tdocs of this meeting, companies also proposals on that:
· vivo explained that the inter-panel interference can dynamically change due to e.g., UE location, UE orientation towards to two TRPs and it can affect the SINR of STxMP reception.  Vivo suggested to support some mechanism that can allow disable the STxMP transmission and when overlapped PUSCH is scheduled, the UE only transmit one of the PUSCH.
· Google proposed to study the overheating issue for STxMP, where the UE might have to turn off one panel due to overheating in one panel. 
· QC proposed to enhance group-based beam reporting for STxMP so that the UE can indicate beam pairs that can be transmitted simultaneously.
· NTT DOCOMO proposed to enhance beam reporting for STxMP to report beams that can be transmitted simultaneously, e.g., enhance the Rel-17 UE capability value reporting, enhance group-based beam reporting or introduce a new UL group-based beam reporting
· Xiaomi proposed to enhance group-based beam reporting for STxMP.
· Panasonic proposed to study Rel-17 group-based beam reporting and UE capability index reporting
· Ericsson proposed to enhance the Rel-17 UE capability value set reporting to allow the UE to report beam pairs for STxMP transmission.
· LG proposed to support beam reporting mode to report pair(s) of simultaneous UL transmission beams.
· NEC proposed to support using UE capability value set to report panel information corresponds to simultaneous multi-panel.
Proposal for Round 0 Discussion
Proposal 3.2: For STxMP transmission, eStudy to Enhance beam reporting to identify UL Tx beams that can be used for STxMP transmissiontransmitting simultaneously and consider the following enhancement examples:
· Alt1: Enhancing the group-based beam reporting to report beam pairs that can be received simultaneously and also can be transmitted simultaneously, considering to report an index of UE capability value set for each reported beam in each beam pair.
· Alt2: Enhancing the beam reporting with UE capability value set so that the UE can indicate that two UL Tx beams can used for STxMPtransmitted simultaneously.
· Alt3: Introducing a new UL group-based beam reporting where the UE can report UL beam pairs that can be used for STxMPtransmitted simultaneously.
Study whether/how to support a mechanism that allows the system to turn off the STxMP transmission temporarily in the case when STxMP cannot be efficiently supported due to e.g., panel overheating or inter-panel interference.
Study whether/how Rel-17 MPE reporting mechanisms can be enhanced to support STxMP.
	Company
	Comments

	Mod
	Please share your views on the proposals and if you support beam reporting enhancement, please indicate your preference on Alt1, Alt2 and Alt3 so that we can do down-select.

	Google
	Support in principle. We think Alt1 and Alt3 can be merged. Actually, Alt2 cannot work, since different capability value set indicate different types of panel instead of different panels.

	QC
	Support.

	MediaTek
	Support

	LG
	We don’t see the difference between Alt 1 and Alt 3 so the two can be merged.

	Intel
	In principle we are ok but better to make this applicable to both sTxMP and general mTRP PUSCH (TDM repetition), suggest replace sTxMP by mTRP

	NTT Docomo
	We also would like to understand the difference between Alt.1 and Alt.3. In our understanding, Alt.1 means when a beam pair is reported, the two beams can be received simultaneously and transmitted simultaneously. Alt.3 means when a beam pair is reported, the two beams can be transmitted simultaneously and not related to DL Rx. Not sure whether our understanding is correct.
Our preference is Alt.3.

	CATT
	We support the proposal in principle but further study is needed for whether allows the system to turn off the STxMP transmission temporarily.

	ZTE
	Support.

	OPPO
	Support

	Nokia/NSB
	Support Alt2.

	InterDigital
	Support FL’s proposal. 

	Mod
	@Intel, one question, for TDM repetition, why do we need to know two Tx beams that can be transmitted at the same time? 
@CATT: a whether/how is added to last bullet to address your comment
@Google, LG and NTT Docomo, The understanding of NTT DOCOMO on Alt1 and Alt3 is correct. I corrected the Alt1 to reflect this understanding. 

	Intel2
	@Mod, it was my mistake to write TDM, I meant to also apply 3.2 for legacy mTRP reception as clarified in modified Alt-1

	vivo
	Support the proposal.

	Lenovo
	Support

	Huawei, HiSilicon
	A few comments: 
First, for Alt1, we think that it should be clarified that the beam pair must be received simultaneously and also be transmitted simultaneously from two different panels (or for STxMP). Otherwise, we don’t see any difference between Alt1 and the legacy beam pair reporting. 
Second, given the limited remaining time in Rel-18, we suggest to down-prioritize the last study since it is an optimization. 
Third, as per Chairman guidance at the beginning of this WI, the beam and power control related topics of STxMP are supposed to be discussed in 9.1.1.1. We are OK to discuss this proposal in 9.1.4.1 but, strictly speaking, this proposal belongs to 9.1.1.1. We have a related proposal in our 9.1.1.1 t-doc R1-2302370:
Proposal 23: To support STxMP, enhance group-based beam reporting as follows:
· For each reported CRI pair, report a binary indicator to indicate whether the two CRIs in a reported CRI pair can be used as spatial reference RS for STxMP based PUSCH/PUCCH.
· For each CRI in reported CRI pair(s), report a UE CapabilityIndex. 

We noticed that few other companies also have their beam reporting enhancement proposals in their 9.1.1.1 t-docs.

	QC
	On additional comment: For the last study, we suggest the following change. In addition, we agree with Huawei this may be an optimization, and it is not very clear what needs to be done. We think we should instead (or at least in addition) study whether MPE reporting requires any enhancements, which is an important consideration in FR2. Hence, we suggest the following.
Study whether/how to support a mechanism that allows the system to turn off the STxMP transmission temporarily in the case when STxMP cannot be supported efficiently due to e.g., panel overheating or inter-panel interference.
Study whether/how Rel-17 MPE reporting mechanisms can be enhanced to support STxMP.

	Samsung
	We support Alt1. Considering remaining RAN1 meetings, we prefer to reuse group based beam reporting. 
And we also want to remark that some companies also proposed enhancement on beam reporting for STxMP in 9.1.1.1. So, we should be careful for duplicating discussion and making forked solution. 

	NEC
	Support Alt2.

	Xiaomi
	Support the proposal 

	Mod
	According to the comments received so far, (1) the Alt1 is updated with that the beam pairs can be received simultaneously and also transmitted simultaneously. (2) Updating the wording to address Intel’s comments. Now the wording says “beams can be transmitted simultaneously”, instead of “for STxMP”, which is more general and more accurate description I believe (3) @HW, the contents of your proposal 23 is included in the updated proposal and @HW, Chairman did give guidance that beam indication and power control are handled in 9.1.1.1. Regarding the beam reporting for supporting STxMP, FL of 9.1.1.1 and I discussed and we both think it is ok to discuss in either agenda. Quite many companies submitted proposals on beam reporting for STxMP in this meeting, so I think it might be proper to start discussing it now. (4) @HW, regarding the last study bullet, I guess during the study, company can consider the “limited remaining time” as one factor. We do not need to explicitly say it has lower priority.

@All, please check the updated proposal

	Mod
	One more change to the proposal to address the comments suggested by QC: adding “efficiently” in the last bullet and add one more bullet with the “rel-17 MPE” as suggested by QC.

	Ericsson
	Note that we did not propose anything on reporting in this meeting, and that we never proposed anything on enhancements to capability reporting, we were leaning towards enhancements to group-based reporting.
Now, since the R17 capability reporting only works for panels with different number of ports, Alt2 seems to be non-operational.
We would be OK to have an agreement to study – but not to support at this point in time.

	Mod
	@Ericsson, there might be a typo in my summary. Delete it now. 
And update the main bullet to include “study” to address concern of Ericsson.


	Huawei, Hisilicon
	We don’t think it should be a “study”. Some enhancement has to be done for group-based beam reporting. Currently, there is no mechanism for the gNB to know that two reported beams in a par can be used for STxMP.
Having said that, in our view, all three alternatives are need modification:

Alt1: We think Alt1 has two issues:
· Issue 1: Regarding “considering to report an index of UE capability value set for each reported beam in each beam pair”. How such a report can inform gNB that the two beams can be used for STxMP transmission? Note that we most likely are going to agree that asymmetric panels are not supported for STxMP. This means that, for each reported beam in the beam pair, the same capability value set index will be reported (recall that the capability value set index is associated with “panel type” and not “panel ID”). So, both beams in the beam pair will be associated with the same index. Given that, gNB cannot know whether the two simultaneously received beams in the beam pair can be received by the same panel or two different panels. Note that even if asymmetric panel capability would be supported for STxMP, there is no guarantee that UE report two different capability value set indexes for the two beams in the beam pair to indicate they can be used by two different panels. 
To avoid above problem, we suggest that for each reported beam pair, a binary indicator is added. If binary indicator is “1”, the two beams in the beam pair can be used for STxMP and if the binary indicator is “0”, the two beams in the beam pair cannot be used for STxMP.

· Issue 2: Since this is an enhancement to group-based beam reporting, it automatically means that the two beams in the beam pair can be simultaneously received. 

Alt2: We don’t see the difference between Alt1 and Alt2. In particular, Alt2 has exactly the same Issue 1 of Alt 1.
Alt 3: We don’t think a new UL group-based beam reporting is required. Rel-17 beam group-based beam reporting can be enhanced to accommodate beam reporting for STxMP. 
Also, the two studies at the end of Proposal 3.2 seem non-essential and we prefer not to include them at this late stage of WI. 

Based on the above explanations, we suggest the following modification:

Proposal 3.2: (modified) For STxMP transmission, eEnhance beam reporting to identify UL Tx beams that can be used for STxMP transmissiontransmitting simultaneously and consider the following enhancement examples:
· Alt1: Enhancing the group-based beam reporting to report beam pairs that can be received simultaneously and also can be transmitted simultaneously, considering to report an index of UE capability value set for each reported beam in each beam pair.
· Alt2: Enhancing the beam reporting with UE capability value set so that the UE can indicate that two UL Tx beams can used for STxMPtransmitted simultaneously.
· Alt3: Introducing a new UL group-based beam reporting where the UE can report UL beam pairs that can be used for STxMPtransmitted simultaneously.
· Note: An example for the enhancement in Alt1 and Alt2 is to include a binary indicator for each reported beam pair where value “1” indicates that the two beams in the beam pair can be used for STxMP transmission and value “0” indicates that the two beams in the beam pair cannot be used for STxMP transmission.
Study whether/how to support a mechanism that allows the system to turn off the STxMP transmission temporarily in the case when STxMP cannot be efficiently supported due to e.g., panel overheating or inter-panel interference.
Study whether/how Rel-17 MPE reporting mechanisms can be enhanced to support STxMP.




Other Issues
If you think there are other issues that shall be discussed for precoding for STxMP transmission, please input below
	Company
	Comments

	
	

	
	


Proposals for GTW session on 04/19/2023
Proposal 1-1a: The codepoints of “SRS resource set indicator” in DCI for dynamic switching between STxMP SDM and sTRP transmission are interpreted and the SRI/TPMI fields are designed as follows:
· The codepoints 00 and 01 indicate sTRP transmission. 00 indicates the first SRS resource set and 01 indicates the second SRS resource set. For SRI/TPMI field design, down-select one from the following Alts:
· Alt1: The DCI has two SRI fields and two TPMI fields. The first SRI field and first TPMI field are associated the first SRS resource set if codepoint = 00 or the second SRS resource set if codepoint = 01. The second SRI field and second TPMI fields are reserved.

· Alt2: the DCI has only one SRI field and one TPMI field. The SRI and TPMI field are associated with the first SRS resource set if codepoint=00 or the second SRS resource set if codepoint = 01. 
· Alt3: The DCI has two SRI fields and two TPMI fields. The first SRI field and second SRI field are concatenated into one SRI field. The first TPMI field and second TPMI field are concatenated into one TPMI field. The concatenated SRI field and the concatenated TPMI field are associated with first SRS resource set if codepoint = 00 or the second SRS resource set if codepoint = 01.
· Alt3-a: The DCI has one SRI fields and one TPMI fields. The first SRI field and second SRI field associated with ‘SRS resource set indicator’ = 10 are concatenated into this SRI field. The first TPMI field and second TPMI field associated with ‘SRS resource set indicator’ = 10 are concatenated into this TPMI field. The concatenated SRI field and the concatenated TPMI field are associated with first SRS resource set if codepoint = 00 or the second SRS resource set if codepoint = 01.
· Alt4: the DCI has two SRI fields and two TPMI fields.
· When the codepoint is 00, the first SRI field and first TPMI field are associated with the first SRS resource set. The second SRI field and second TPMI field are reserved. 
· When the codepoint is 01, the second SRI field and second TPMI field are associated with the second SRS resource set. The first SRI field and first TPMI field are reserved.
· The codepoints 10 indicate SDM transmission with the first and second SRS resource set.
· The first SRI field and first TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/rank/SRI for the first SRS resource set.
· The second SRI field and second TPMI field are associated with the first SRS resource set and they indicate the precoder(s)/rank/SRI for the second SRS resource set.
· FFS: The codepoint 11 is reserved.

Alt1: Google, Apple (2nd), Fujitsu, CATT, Intel(2nd), OPPO (2nd), Nokia/NSB, InterDigital, vivo, Lenovo, NEC, Xiaomi, Spreadtrum, Ericsson (if shared digital ports is not supported)  (14)
Alt2:  QC (if shared digital ports is supported), OPPO (2)
Alt3: MediaTek, LG, Apple(1st), NTT DOCOMO, Intel(1st), Samsung (6) 
Alt3-a: Huawei/Hisilicon, Ericsson (if shared digital ports is supported) (2) 
Alt4: ZTE (1)

Proposal 1.3: For whether/how to enable that the maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP is the same, down-select Option1 from the following options:
· Option 1: Support enhancement to enable this case and down-select one from the following alternative solutions:
· Alt1: The gNB configures separate codebook subsets for sTRP and STxMP SDM/SFN transmission. For example, codebook subset configured for STxMP SDM/SFN has precoders that only use part of the ports (e.g., 2 of all 4 ports).  For that, the UE can report separate codebook coherence capability for STxMP SDM/SFN scheme, which is different from the coherence capability reporting for sTRP transmission.
· Alt2: The gNB configures SRS resources with different number of ports in one SRS resource set for sTRP transmission and STxMP SDM/SFN transmission. For example, the gNB configures one 4-port SRS resource (for sTRP transmission) and one 2-port SRS resource (for STxMP SDM/SFN transmission) in one SRS resource set
· Alt3: The TPMI indicated for STxMP SDM/SFN transmission corresponds to a fixed/semi-static subset of the SRS ports. The gNB configures SRS resources with P ports. When the STxMP SDM/SFN scheme is indicated, each TPMI indicates precoder(s) with P/2 ports that correspond to a fixed/semi-static P/2 ports of the indicated SRS resource.
· Alt4: UE reports the supported subset of SRS ports of each panel for STxMP SDM/SFN. The gNB determines/configures the suitable codebook subset for STxMP SDM/SFN. If the UE does not report that, the gNB can assume that all SRS ports on each panel are available for STxMP SDM/SFN.
· Alt5: When the gNB indicates a coherent precoder for STxMP SDM/SFN transmission, the UE applies zeros to some row(s) in the precoder so that only part of the ports are used for STxMP SDM/SFN.
· Option 2: do not support enhancement to enable this case and no additional spec impact.
· Note: this is optional UE feature and related UE capability details will be discussed in UE feature session. 
Option 1: QC, LG, ZTE, OPPO, Nokia/NSB, InterDigital, Huawei/HiSilicon, vivo, Samsung, NEC, Xiaomi, Ericsson (12)
Option 2: Google, MediaTek, CATT, Lenovo, Spreadtrum, Apple (6) 
Intel and NTT DOCOMO are open to both Options

Proposal 2-1: For case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, down-select one for the UCI multiplexing:
· Option 1: When Rel-18 multi-DCI based PUSCH+PUSCH is configured, the UCI is multiplexed into the PUSCH associated with the same panel. And among the PUSCHs associated with the same panel, the legacy PUSCH priority order for UCI multiplexing is applied. For determining the PUSCH associated with the same panel, down-select one from the following:
· Alt1: The PUCCH and the PUSCH are associated with the same coresetPoolIndex value
· Alt2: The PUCCH and the PUSCH are associated with the same joint or UL TCI state
· Alt3: The PUCCH and the PUSCH are associated with the same SRS resource set ID
· Option 2: When Rel-18 multi-DCI based PUSCH+PUSCH is configured, the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, down-select one for the UCI multiplexing: 
· Alt1: The UCI is multiplexed in the PUSCH associated with the same coresetPoolindex value
· Alt2: The UCI is multiplexed in the PUSCH associated with the same joint or UL TCI state
· Alt3: The UCI is multiplexed in the PUSCH associated with the same SRS resource set
· Alt4: The UCI is multiplexed in the PUSCH associated with the first SRS resource set
· Alt5: The UCI is multiplexed in the PUSCH associated with the lower coresetPoolIndex
· Alt6: The UCI is multiplexed in both PUSCHs
· Option 3: When Rel-18 multi-DCI based PUSCH+PUSCH is configured,
· When joint HARQ-ACK feedback is configured, the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, down-select one for the UCI multiplexing: 
· Alt1: The UCI is multiplexed in the PUSCH associated with the same coresetPoolindex value
· Alt2: The UCI is multiplexed in the PUSCH associated with the same joint or UL TCI state
· Alt3: The UCI is multiplexed in the PUSCH associated with the same SRS resource set
· Alt4: The UCI is multiplexed in the PUSCH associated with the first SRS resource set
· Alt5: The UCI is multiplexed in the PUSCH associated with the lower coresetPoolIndex
· Alt6: The UCI is multiplexed in both PUSCHs
· When separate HARQ-ACK feedback is configured, for case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, the UCI is multiplexed into the PUSCH associated with the same panel. And among the PUSCHs associated with the same panel, the legacy PUSCH priority order for UCI multiplexing is applied. For determining the PUSCH associated with the same panel, down-select one from the following:
· Alt1: The PUCCH and the PUSCH are associated with the same coresetPoolIndex value
· Alt2: The PUCCH and the PUSCH are associated with the same joint or UL TCI state
· Alt3: The PUCCH and the PUSCH are associated with the same SRS resource set ID

Proposal conclusion 1.4: Rel-18 single-DCI based STxMP does not support asymmetric panels and RAN1 has no consensus to support the followings:
· Configure different number of SRS resources in the two SRS resource sets for CB or NCB for single-DCI based STxMP transmission.
· For CB PUSCH, the two SRS resources indicated by two SRI fields for single-DCI based STxMP transmission can have different number of SRS ports.
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