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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: maximal number of layers for sTRP vs SDM scheme and DCI field/codepoint design
Summary
For the configuration of maximal number of layers for dynamic switch between sTRP vs SDM and DCI design, we made the following agreement:
	Agreement
For dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission:
· Use the 2-bit “SRS resource set indicator” DCI field to dynamically indicate the sTRP or SDM transmission.
· FFS: how to interpret each codepoint of “SRS resource set indicator”.
· For the maximal number of layers for sTRP transmission, down-select:
· [bookmark: _Hlk127792363]Option1: The maximal number of layers of sTRP transmission is configured by the maxRank (or Lmax) in current spec
· Option2: Configuring one additional maximal numbers of layers for sTRP transmission, in addition to maxRank in current spec.
· Down-select one from the following for maximal number of layers of SDM transmission:
· Alt1: Configure one single maximal number of layers (separate from the maximal number(s) of layers for sTRP), that is applied to the first SRS resource set and the second SRS resource set, separately.
· Alt1a: The maxRank (or Lmax) in current spec is also applied to the first SRS resource set and the second SRS resource set, separately.
· [bookmark: _Hlk127792398]Alt2: Configure separate maximal numbers of layers for the first SRS resource set and the second SRS resource set
· Alt3: no dedicated configuration for SDM. The maximal number(s) of layers of sTRP and the UE capability reporting for SDM are used to determine the maximal number of layers of SDM transmission.
· Alt4: The maximal number(s) of layers in above Option1/2 also applied to the first SRS resource set and the second SRS resource set, separately.
· FFS: To ensure the same size of DCI for sTRP and SDM cases, how to use/interpret the TPMI/SRI field(s) and whether to do reserved bit or zero padding.



According to the pre-RAN1 offline email discussion and companies’ contribution, the views on the third bullet and forth bullet are:
· Maximal number of layers of sTRP:
· Option 1: InterDigital, Spreadtrum, OPPO, Google, vivo, FGI, Lenovo, Xiaomi, CATT, Fujitsu, Ericsson, Samsung, Apple, QC, MediaTek, Nokia/NSB, LG 
· Option 2: Huawei, HiSilicon, ZTE, Intel, CMCC, NTT DOCOMO, NEC
· Maximal number of layers of SDM:
· Alt1: Google, Xiaomi, Fujitsu, Intel, Ericsson, QC (both Alt1 and Alt1a), NEC
· Alt1a: QC (both Alt1 and Alt1a), 
· Alt2: Huawei, HiSilicon, InterDigital, Spreadtrum, OPPO, Panasonic, vivo (with revision that legacy maxRank/Lmax is applied to 1st SRS resource set), FGI, LG, CATT, Sharp, CMCC, Samsung, Apple, NTT DOCOMO, MediaTek, Apple, NEC
· Alt3: Lenovo, 
· Alt4: ZTE

FL comments: This is an essential issue we need to resolve first because it has critical impact on the following designs such as how to interpret each DCI field and determination of the size of each DCI field size.   I would like to suggest to go with Option 1 and Alt 2 considering the majority supporting. 
The second issue is (1) how to interpret each codepoint of “SRS resource set indicator”: 00, 01, 10 and 11 and (2) for each codepoint, how to interpret the TPMI field for CB PUSCH or SRI field for NCB PUSCH, companies provided the following views in contributions and also in pre-RAN1 offline email discussion:
1) SRS resource set indicator codepoint 00 and 01 indicate sTRP transmission with 1st SRS resource set and 2nd SRS resource set respectively. 
· Alt1: 1st TPMI indicates the precoding/rank for CB PUSCH or 1st SRI field indicates precoding/rank NCB PUSCH. (2nd field can be reserved/unused or absent)
· Panasonic, OPPO, QC, Nokia/NSB, NTT DOCOMO,
· Alt2: concatenating the 1st TPMI and the 2nd TPMI to indicate precoding/rank for CB PUSCH or concatenating   1st SRI and 2nd SRI fields to indicate precoding/rank for NCB PUSCH for sTRP (i.e., using both 1st and 2nd field for sTRP transmission)
· Panasonic, LG, Intel, Samsung, NTT DOCOMO, MediaTek
· Alt3: When the codepoint is 00, the 1st TPMI/SRI field indicates precoding/rank for CB and NCB PUSCH, respectively, and when the codepoint is 01, the 2nd  TPMI/SRI field indicates precoding/rank for CB and NCB PUSCH, respectively:
· ZTE, Lenovo, Sharp, QC (mode 2), NTT DOCOMO, 
2) SRS resource set indicator codepoint 10 indicates SDM with 1st SRS resource set and 2nd SRS resource set. The 1st TPMI or SRI field and 2nd TPMI or SRI field indicates the precoding/rank/SRI for the 1st SRS resource set and 2nd SRS resource set for CB or NCB respectively
· ZTE, Spreadtrum, OPPO, Panasonic, Lenovo, LG, Sharp, Intel, QC, Nokia/NSB
3) The codepoint 11 of SRS resource set indicator:
· Alt1: reserved/unused:
· ZTE, OPPO, Panasonic, Lenovo, Intel, NTT DOCOMO, 
· Alt2: indicates that 1st TPMI/SRI fields is associated with 2nd SRS resource set and 2nd TPMI/SRI field is associated with 1st SRS resource set:
· Sharp, MediaTek, Nokia/NSB

FL comments: The second issue need to be resolved before we can conclude the third issue. It is not controversial on codepoint 10. Regarding codepoint 00 and 01, there exist three different opinions on how to indicate precoding/rank through TPMI or SRI and on codepoint 11, the question is whether we shall use it to indicate swapping the association.  
The third issue is determining the size of each DCI field and aligning the DCI size for sTRP transmission vs SDM, the following views are provided in contributions and pre-RAN1 offline email discussion:
· Alt1: The size of 1st TPMI or SRI field is determined by maximal number of layers of sTRP if sTRP is indicated and the size of 1st TPMI or SRI field is determined by the maximal number of layers of 1st SRS resource set if SDM is indicated. The size of 2nd TPMI or SRI field is determined by the maximal number of layers of 2nd SRS resource sets for CB or NCB. The 2nd TPMI/SRI field is absent when sTRP is indicated. Zero padding is used to align the DCI size of sTRP vs SDM
· OPPO, QC, 
· Alt2:  The size of 1st TPMI or SRI field is determined by the maximal of {maximal number of layers of sTRP and the maximal number of layers of 1st SRS resource set for SDM} for CB or NCB. The size of 2nd TPMI or SRI field is determined by the maximal number of layers of the 2nd SRS resource set for CB or NCB. The 2nd TPMI/SRI field is reserved/unused when sTRP is indicated.
· Panasonic, Spreadtrum, Xiaomi, QC
· Alt3: The size of 1st TPMI or SRI field is determined by the maximal of {maximal number of layers of sTRP and the maximal number of layers of 1st SRS resource set for SDM} for CB or NCB. The size of 2nd TPMI or SRI field is determined by the maximal of {maximal number of layers of sTRP and the maximal number of layers of 2nd  SRS resource set for SDM} for CB or NCB.
· ZTE,
· Alt4: For sTRP: the number of bits in the 1st TPMI or SRI fields and the 2nd TPMI or SRI fields used by sTRP is determined by the maximal number of layers of sTRP (i.e., concatenating 1st TPMI or SRI and 2nd TPMI or SRI to indicate precoding/rank/SRS resource(s)); For SDM, the size of the 1st TPMI or SRI fields and the 2nd TPMI or SRI fields are determined by the maximal number of layers of the 1st and 2nd SRS resource set respectively for CB or NCB. Zero padding is used to align the DCI size or the last few bits in the 2nd TPMI/SRI field not used by sTRP are reserved. 
· Panasonic, LG, Intel, Samsung, 
 
FL comments: It looks like there exists tradeoff between complexity and DCI overhead reduction in those Alts. Alt2 and Alt3 might cost a couple of more bits while they are simpler. Alt1 can save a couple of bits in comparison with Alt2 and Alt3. Alt4 seems to save overhead the most but it might result in complicated specification. 

Proposal for Round 1 Discussion
Proposal 1-1a: 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 separate maximal numbers of layers, maxRank1and maxRank2 for CB (or Lmax1 and Lmax2 for NCB), for the first SRS resource set and the second SRS resource set (i.e., Alt2)

Proposal 1-1b: The codepoints of “SRS resource set indicator” in DCI for dynamic switching between STxMP SDM and sTRP transmission are interpreted 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 DCI field interpretation, down-select one from the following Alts:
· Alt-a1: For CB PUSCH, the 1st TPMI field indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, the 1st SRI field indicates the precoding/rank. FFS: 2nd TPMI/SRI field are reserved/unused or absent.
· Alt-a2: For CB PUSCH, concatenating the 1st and 2nd TPMI fields indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, concatenating the 1st and 2nd SRI fields indicates the precoding/rank.
· Alt-a3: 
· When codepoint is 00: for CB PUSCH, the 1st TPMI field indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, the 1st SRI field indicates the precoding/rank. 
· When codepoint is 01: for CB PUSCH, the 2nd TPMI field indicates the precoding/rank and the 2nd SRI field indicates the SRS resource. For NCB, the 2nd SRI field indicates the precoding/rank.
· The other TPMI/SRI fields are unused.
· The codepoints 10 indicate SDM transmission with the first and second SRS resource set.
· The 1st TPMI/SRI fields indicate the precoding/rank/SRI for the first SRS resource set and the 2nd TPMI/SRI fields indicate the precoding/rank/SRI for the second SRS resource set.
· For the codepoint 11, consider and down-select one from the following Alts:
· Alt-b1: this codepoint is reserved/unused
· Alt-b2: it indicates SDM scheme with two SRS resource set. The 1st  TPMI/SRI fields indicate the precoding/rank/SRI for the second SRS resource set and the 2nd  TPMI/SRI fields indicate the precoding/rank/SRI for the first SRS resource set

Proposal 1-1c:  … (The proposal on determining size of DCI fields and DCI size is coming…. , which depends on the conclusion of above two issues.)

Companies’ views: 
	Company 
	Comments

	QC
	Proposal 1-1a: 
· Alt2 for SDM is not acceptable to us before first deciding whether we want to address asymmetric panels in Rel-18 or not (related to proposal 1-2). In our Tdoc, we dedicated one section (Section 2) to describe the issues that need to be addressed if we really want to support asymmetric panels. We do not agree with just allowing two max number of SRS resources / two max ranks / two indicated number of SRS ports w/o properly addressing the real issues.
· We think both Alt1 and Alt1a are needed. Consider the CB-based PUSCH. If max number of PUSCH ports per panel (or per SRS resource set) is a function of sTRP versus SDM (similar to Alt1 for max rank), then only a subset of SRS ports of a SRS resource can be used as PUSCH ports in case of SDM. Otherwise (similar to Alt1a for max rank), all SRS ports of a SRS resource can be used as PUSCH ports in case of SDM. Furthermore, the implication on DCI design is different for these two modes. Both of these modes are valid implementations and should be addressed as we described in details in our contribution.
Proposal 1-1b:
· As discussed above, this highly depends on the outcome of Proposal 1-1a as well as proposal 1-6. Suggest to come back to this proposal after making decisions on the other mentioned proposals first.

	Google
	For proposal 1-1a, we are not sure whether to configure maxRank1 and maxRank2 for STxMP is actually beneficial or not. It seems this scheme cannot actually reduce the payload size for the TPMI1 and TPMI2. The actual benefit for UL rank restriction is just for DCI overhead reduction. Could any proponent clarify this a little bit?

For proposal 1-1b, we think one simple statement is to say “reuse the indication of SRS resource set for Rel-17 mTRP PUSCH”. We can FFS how to determine the bit-width and indication for TPMI1/TPMI2.



	Samsung
	Support 1-1a. Alt2 requires only one more RRC configuration for maxRank (or Lmax) and based on Alt2, we can have simple and intuitive design for SRI/TPMI fields. For payload size perspective, we think the certain bit can be saved by using separate maxRank if the asymmetric panels are supported e.g. max 2 layers for panel 1 and max 1 layer for panel2 etc.
For 1-1b, as QC mentioned, we need to discuss proposal 1-6 first for codepoint ‘11’. Among SRI/TPMI field design, all Alt-a1, a2 and a3 are working but we can reduce the bitwidth with Alt-a2. Therefore, we prefer Alt-a2.

	NTT Docomo
	Proposal 1-1a: 
· In our understanding, the motivation of option2 for sTRP and Alt2 for SDM is to support asymmetric panels. To support asymmetric panels, we think option2 and Alt.2 should be supported together.
· Meanwhile, we share same view as Qualcomm that it is important that we discuss and decide whether to address asymmetric panels, and separate configuration of max rank is not the only enhancement needed for asymmetric panels.
Proposal 1-2a: 
· We are fine with this proposal. But we think to down-select from the alternatives, the outcome of proposal 1-1a is important.


	MediaTek
	Prorposal 1-1a: Support
Supporting asymmetric panel capability seems to be the majority, according to companies’ input of SRS resource set configuration for SDM scheme. However, we are also fine to confirm whether to support that first if other companies prefer.
@Google, in one case, there is one configuration for maximal number of layers which is applied to 1st SRS resource set and 2nd SRS resource set separately (e.g., maxRankSDM) and the NW just wants up to 3 layers for SDM scheme, then it has two choices: 
· To configure maxRankSDM = 3, where maxRankSDM is determined based on the total number of layers for two TRPs, and that is ambiguous about how UE splits the 3 layers into 1+2 layers or 2+1 layers for two SRS resource sets.
· To configure maxRankSDM = 2 or 1, where maxRankSDM is determined based on the number of layers for one TRP, and that restricts the maximal number of layers for two TRPs must be the same. 
Hence, Alt 2 could save DCI overhead and have clearer configuration. 

Proposal 1-1b: Support with Alt-a2 and Alt-b2
· For the codepoints 00 and 01 indicating S-TRP Tx, we prefer to Alt-a2 for overhead reduction.
· For the codepoint 11indicating M-TRP Tx, we prefer to Alt-b2. With that, we can naturally address the issue of DRMS port indication for 1+2-layer combination, and there is no need to introduce new DMRS entry or new mapping rule between SRI/TPMI fields and DMRS ports.
In addition, we think the decision of this issue could be independent of the outcome of proposal 1-6. If dynamic switching between STxMP and TDM scheme is supported, the UE could refer to different tables for interpretation of SRS resource indicator field.  

	vivo
	On proposal 1-1a, with alt2 only one more RRC configuration of maxRank (or Lmax) is needed. Size of the first TPMI field should be larger or equal to the size of second TPMI field. To clarify the reason, legacy maxRank (or Lmax) should not be smaller than supported layer combination for SDM, for example legacy maxRank =1 and layer combination of 2+2 for SDM should not be support. Hence, the legacy maxRank(or Lmax) dictates the size of the first TPMI field, and the size of second TPMI field is determined based on “one more RRC configuration of maxRank (or Lmax)” which can be either 1 or 2. Following are valid combinations
· Legacy maxRank=1, additional maxRank for SDM =1 
· Legacy maxRank=2, additional maxRank for SDM =1 or 2
· Legacy maxRank=3, additional maxRank for SDM =1 or 2
· Legacy maxRank=4, additional maxRank for SDM =1 or 2

For proposal 1-1b, it can be discussed after concluding other relevant proposals

	Intel
	For proposal 1-1a, we think the key point is to configure the maxRank for sTRP transmission and STxMP transmission separately. Thus, Alt1 (configuring one maxRank for SDM mode) is a good improvement over legacy. As others have mentioned we also think Option 2 + Alt-2 is an appropriate pair for asymmetric panel support. Option 1 + Alt-2 does not make sense. We prefer to also discuss whether we support asymmetric panel, the use-case (whether UE is moving/rotating) and then decide this one. 
For the first bullet of proposal 1-1b, we support Alt-a2. If the SRI/TPMI for single-TRP mode is indicated by just one SRI/TPMI field, the other field is wasted. And for many maxRank configuration scenarios, the first or the second SRI/TPMI field may need to be extended for the sTRP mode.
We support the second bullet of proposal 1-1b, and Alt-b1 for the third bullet.


	Sharp
	For proposal 1-1a, we are open to discussing whether to support asymmetric panels.
For proposal 1-1b, we have similar views with MediaTek regarding Alt-b, hence our preference for Alt-b2. At this time we should agree that code points 00,01 indicate sTRP and 10,11 indicate mTRP(e.g. SDM), then down-select Alt-a.

	LG
	Support proposal 1-1a. 
We are open for Option 2 as well for asymmetric panel switching for STRP transmission. Also, we support Alt-a2 for compact DCI size.

@QC: regarding the concern on STRP transmission with dynamic panel switching (i.e. non-STxMP), it can be addressed if asymmetric panel configuration such as different SRS ports and different number of SRS resources for the two SRS sets is supported in Rel-18. Specifically, by using SRS resources set indicator 00/01, STRP with 1st asymmetric panel and STRP with 2nd asymmetric panel can be dynamically switched. So, gNB can dynamically configure beam and panel switching for STRP transmission as well.

	CATT
	Support proposal 1-1a.  

Regarding 1-1b, we suggest to reuse the interpretation from Rel-17 that the first TPMI/SRI field is used for sTRP thus both Alt-a1 and Alt-a2 can be further considered. For the codepoint 11, we hold the same view. In this case, we suggest to add one more option as:
· alt-b3: The 1st TPMI/SRI fields indicate the precoding/rank/SRI for the first SRS resource set and the 2nd TPMI/SRI fields indicate the precoding/rank/SRI for the second SRS resource set.
 
Also, we believe that bitwidth of DCI needs discussions as well. It has the same priority as the proposal 1-1b.

	Xiaomi
	Proposal 1-1a, 
We think whether to support asymmetric panels for STxMP needs to be discussed as first priority. For Alt.2, currently we don’t support this proposal, why RRC reconfiguration to enable this feature is acceptable is not clear to us. 
Proposal 1-1b,
This relates to the confirmation of whether to support asymmetric panels as well. 

	ZTE
	Proposal 1-1a: Do not support
Basically, it should be common understanding the configured value of maximum layers is directly used to determine DCI size, i.e. TPMI of CB scheme and SRI of NCB scheme. Given that up to two TPMI/SRI fields are introduced, two maxRank/Lmax are sufficient. In this way, asymmetric panels (even taking both across panel and non-across panel antenna ports architecture into consideration) can be fully supported due to each maxRank/Lmax corresponds to each panel. Besides, for the case of STRP operation performed by asymmetric panels, it is natural that the number of maximum layers of each panel can be different. Hence one independent maxRank/Lmax of two panels (e.g., option 1) cannot be workable in this case.
Besides, we fail to see the logic to explicitly configure two values of maxRank/Lmax for SDM scheme and STRP operation separately (e.g. option 2+Alt 2) even though it is feasible to support different number of layers among these two schemes. From the perspective of gNB configuration, each maxRank/Lmax is associated to each TPMI/SRI field of each SRS resource set (or panel), the configured value of each maxRank/Lmax is determined by the lager one between SDM scheme and STRP operation, and which can be foreseen by gNB configuration. It will be quite unclear why gNB has to configure different values of SDM and STRP but only one of them is used to determine the size of TPMI/SRI field.
Owing to two TPMI/SRI fields are associated with two SRS resource sets and each TPMI/SRI field is shared to SDM and STRP, configuring two maxRank/Lmax in total are sufficient and reasonable.

Proposal 1-1b: Support Alt-a3 of codepoints 00 and 01, the second bullet of codepoint 10 and Alt-b1 of codepoint 11.
Regarding Alt-a1 and Alt-a, some companies emphasized the benefit is to save DCI size of TPMI/SRI field. 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. For an example, when “4-Tx + full coherent”, the bitsize of maxRank=2 is equivalent to that of maxRank=3 or 4, due to the number of TPMIs in case of rank=3 or 4 is relatively few when compared to rank=1 or 2. Consequently, the increased overhead of TPMI field is the corner case and also not big deal. Highly appreciated if any proponent could show the details of each case that how many bits will be increased of separated TPMI/SRI fields over joint TPMI/SRI field.

	NEC
	First, in the summary part, seems our preference (Alt 2) is not captured correctly. We have revised it.
Then, our consideration for the current proposals is as follows.
Proposal 1-1a: not support. 
For switching back from SDM to sTRP, the maximum number of layers is associated with the indicated SRS resource set. That is to say, maxRank1and maxRank2, or Lmax1 and Lmax2, depending on SRS resource set indicator codepoint.
For SDM scheme: support.
Proposal 1-1b: support the interpretation of “00” and “01”. And we prefer Alt-a3. 
For “10” and “11”, we prefer also to use them to indicate layer combination, “10” for the same number of layers, “11” for different number of layers. 
Both “10” and “11” imply that “The 1st TPMI/SRI fields indicate the precoding/rank/SRI for the first SRS resource set and the 2nd TPMI/SRI fields indicate the precoding/rank/SRI for the second SRS resource set”.

	Lenovo
	Proposal 1-1a: Fine with the FL proposal.
We prefer symmetric panel capability, for which legacy configuration can be used for sTRP as well as for SDM. While for asymmetric panel capability, we can accept Alt2.

Proposal 1-1b: General fine with it, while we prefer to discuss it after concluding other related proposals, e.g., Proposal 1-1a.

	Nokia
	Ok with Proposal 1-1a. 

Proposal 1-1b:
· First main bullet: Support Alt-a3
· Second main bullet: We are fine with it. Codepoint 01 can be reserved for simultaneous multi-panel transmission with sTRP. We think that it is important to support SDM with sTRP in Rel-18. Our simulation results shown in our contribution support this , 
· Third main bullet: Support Alt-b2. Codepoint 11 can be reserved for  SDM with mTRP.


	Fujitsu
	We also think it would be better to first clarify whether to support asymmetric panels. It has an impact on both proposal 1-1a and 1-1b. 

	Spreadtrum
	Proposal 1-1a: Support the proposal. We are fine to discuss whether to support asymmetric panels firstly. In Rel-17 the UE panel capability information was also introduced for uplink panel selection. The asymmetric panel capability can also be supported by Rel-18 spec. 

Proposal 1-1b: Fine with this proposal. It can be discussed later.

	OPPO
	Proposal 1-1a: support. Configure separate maximal numbers of layers for SDM scheme can make the design of SRI/TPMI field(s) simple and clear. We are also fine to discuss whether to support asymmetric panel capability at first.
Proposal 1-1b: For codepoints 00 and 01, we support Alt-a1. The second TPMI/SRI field can be absent for sTRP transmission and using zero padding to align the DCI sizes between sTRP transmission and SDM scheme. This can save several bits in DCI. For codepoint 11, we support Alt-b1.

	InterDigital
	Proposal 1-1a
Support the proposal. Alt2 is preferred to support asymmetric panels. 

Proposal 1-1b
We are ok to discuss it later.

	Mod
	Thanks for the active comments and inputs.
Re the Proposal 1-1a: companies explained that the supported configuration might be related with supporting symmetric panels or asymmetric panels. To satisfy the requirement of most companies, I think we can move forward to support both combinations: Option 1+ Alt1 and Option 2 + Alt2, which can be used to implement symmetric and asymmetric panel, respectively. 

Updated Proposal 1-1a: For dynamic switching between STxMP SDM scheme and sTRP transmission, support the following two combinations subject to UE capability:
· Combination 1: 
· 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 the maximal number of layers for sTRP), that is applied to the first SRS resource set and the second SRS resource set, separately (i.e., Alt1).
· Combination 2: 
· For sTRP transmission, configuring one additional maximal numbers of layers for sTRP transmission, in addition to maxRank in current spec, where the maxRank applies to the first SRS resource set and the additional parameter applies to the second SRS resource set (i.e., Option 2) 
· For SDM scheme: Configure separate maximal numbers of layers, maxRank1and maxRank2 for CB (or Lmax1 and Lmax2 for NCB), for the first SRS resource set and the second SRS resource set (i.e., Alt2)
· The UE can report supporting Combination 1 or Combination 2 in UE capability reporting.



	QC
	@Mod: Supporting asymmetric panels is not the same as simply supporting Option 2 + Alt2. If indeed RAN1 would like to support this, we first need to discuss the real issues, which includes how UE reports number of layers / ports associated with a pair of beams as UE rotates. This can be built on top of Rel-17 UE capability reporting as follows:
· First, the issues of Rel-17 should be addressed, i.e., number of SRS ports for a SRS resource associated with a beam for which the capability index is reported should be updated by some mechanism that is faster than RRC. Also, the Rel-17 capability index reporting should be extended to NCB-based PUSCH.
· Second, the feature should be extended to STxMP. That is, UE should be able to report (in UCI as part of L1 beam report) the capability index for a pair of beams that can be transmitted simultaneously
In short, the fact that a given beam (or a beam pair for STxMP) may be received/transmitted on any of the panels (or on any of the pairs of panels) as the UE moves or rotates should be first addressed. Hence, we cannot support the updated proposal unless if RAN1 first agrees to address these issues. We think the best would be to decide on “direction 1” versus “direction 2” that we mentioned in our comment in Section 2.2.2 in the first round.
@Mod: Our concern above regarding CB-based PUSCH is not addressed, which is valid irrespective of symmetric panel or asymmetric panel. To clarify the concern further, let’s focus on the symmetric panels that is simpler.
· Assume UE is capable of P PUSCH ports for sTRP (legacy)
· This UE in Rel-18 can be configured with 2 SRS resource sets each including one SRS resource with P ports  For sTRP PUSCH, UE transmits P PUSCH ports
· For SDM, UE is indicated with both SRS resource sets. Hence P ports from the first SRS resource + P ports from the second SRS resource are used simultaneously for PUSCH  For SDM PUSCH, UE transmits P+P PUSCH ports
It is easy to see that the above is similar to Alt1a (but for PUSCH ports). This means that if we only support Alt1, for number of layers, the operation is based on Alt1. However, for number of PUSCH ports, the operation is always based on Alt1a. This does not make sense, right? In other words, we also need a Alt1-equivalent for number of PUSCH ports. That is why we think both mode of operations (Mode1 based on Alt1 and Mode2 based on Alt1a should be supported). For more explanations, please see our Tdoc.
@LG: Regarding “gNB can dynamically configure beam and panel switching for STRP transmission as well”, our understanding is different:
· For sTRP alone, UE does not need to support 2 SRS resource sets and be indicated with 2 SRIs / 2 TPMIs. Hence, the sTRP fix should not be based on this.  
· Even if we ignore the point above, and assume that we allow Option 2 for sTRP as you mentioned, e.g., first SRS resource (in the first set) is configured with 1 port, and second SRS resource (in the second set) is configured with 2 ports. Now, assume that the first SRS resource is associated with SSB0 (TRP0) and the second SRS resource is associated with SSB1 (TRP1). The UE reports that for SSB0, the “capability index” is 2. Based on what you mentioned, UE needs to use the second SRS resource (with 2 ports), but in addition, the beam of that SRS resource needs to change to SSB0 now. For P-SRS, this beam change still requires RRC.
· In addition to the issues above, for capability index {1,2,4} (i.e., 3 panels), the solution above requires to configure 3 SRS resource sets even for sTRP operation, which does not make sense.
· All the points above were just focusing on sTRP. For STxMP, the issues are even more serious since we even do not have a mechanism to report the capability index for a pair of beams that the UE is able to transmit simultaneously. 
· In addition, for e.g., capability index {1,2,2} with 3 panels, the issues in STxMP becomes more serious as w/o changing the number of SRS ports somewhat dynamically, we are not sure how this can be supported even if we enhance capability index reporting (e.g., even if UE reports a pair of capability index values for a pair of beams).


	Huawei, HiSilicon
	Updated proposal 1-1a: 
Regarding the updated proposal, we don’t think it is a good idea to support both combinations. We don’t see any technical point to support two combinations. Also, the agreed maximal layer(s) for sTRP and SDM have impact on the TPMI field sizes which is already a complicated and controversial issue. Supporting two combinations makes that discussion even more difficult to converge. In the updated proposal, we can agree with “combination 2” only. 

Original Proposal 1-1a: 
We think it is better to go back to the original proposal. For SDM, we support configuring separate maximal numbers of layers. 
For sTRP, we prefer configuring one additional maximal numbers of layers in addition to maxRank in current spec (i.e., Option 2 in RAN1 #111 agreement). However, we could accept Option 1 if it has a strong majority.

Proposal 1-1b: 
We think this proposal should be discussed after Proposal 1-1a is agreed. Furthermore, currently, some of the provided alternatives in Proposal 1-1b are ambiguous and overlapping and, to avoid this, we think that Proposal 1-1b should also address the size of the TPMI/SRI fields (there should be a joint proposal that incorporates Proposal 1-1b and Proposal 1-1c). For instance, current proposal 1-1b does not clarify if the size of the 1st TPMI/SRI in Alt-a1 for sTRP is the same as or different from the size of the 1st TPMI/SRI for SDM with codepoint 10. Assuming that Proposal 1-1a is agreed, in our view, it would be natural to determine the size of the 1st TPMI/SRI in Alt-a1 based on maxRank/Lmax and the size of the 1st (2nd) TPMI/SRI in SDM based on maxRank1/Lmax1 (maxRank2/Lmax2).  In such a case, in general, the size of the 1st TPMI/SRI in Alt-a1 for sTRP would be different from the size of 1st  TPMI/SRI in SDM. Consider a case that the size of the 1st TPMI/SRI in Alt-a1 would be 4 and the size of the 1st and 2nd TPMI/SRI in SDM would be 3. To keep the DCI size for sTRP and SDM the same, in the sTRP case, there would be a 4 bits TPMI1 + 2 bits reserved/unused/zero padding while in the SDM case there will be 3 bits of TPMI1 + 3 bits of TPMI2.   But, then, such a solution would be the same as Alt-a2 where the two TPMI fields are concatenated to indicate the TPMI for sTRP (plus some possible reserved/unused/zero-padded bits). 
To summarize, once Proposal 1-1a is agreed and the size of TPMI fields are incorporated in Proposal 1-1b, some of the mentioned alternatives in current Proposal 1-1b become equivalent and, hence, the redundant alternatives should be removed.


	Panasonic
	We prefer the original 1-1a proposal. Also, for the SDM scheme, when we say, “Configure separate maximal numbers of layers,” do we mean RRC configuration. We question this, given that the UE is rotating. A faster mechanism is perhaps needed.  
For proposal 1-1b, regarding the phrasing “The codepoints 00 and 01 indicate sTRP transmission. 00 indicates the first SRS resource set and 01 indicates the second SRS resource set.”
In 9.1.1.1, the SRI codepoint is linked to the indicated TCI states:  
· the DCI format 0_1/0_2 indicates codepoint "00" for the existing SRS resource set indicator, the UE shall apply the first indicated joint/UL TCI state to all PUSCH antenna port(s) of all PUSCH transmission occasions(s)

We suggest rephrasing the Proposal accordingly, to match acumen used in 9.1.1.1. Moreover, regarding the codepoint 11 of SRS resource set indicator, it makes sense to switch TCI states for the transmissions for PUSCH TDM repetition, but it does not make sense to do this for simultaneous panel transmission, especially if the two panels have asymmetric capabilities and the SRS resource sets are configured differently. 
Regarding asymmetric panels, the WID targets CPE/FWA/vehicle/industrial devices so using symmetric panels cannot always be guaranteed given the different form factors for example. 


	MediaTek
	Prefer the original Proposal 1-1a
Option1+Alt2 catching in the original Proposal 1-1a is the majority according to companies’ feedback. Support of asymmetric panel capability doesn’t imply every configuration for all the transmission schemes should be panel-specific. We could support UE-specific configuration in S-TRP transmission but support panel-specific configuration in M-TRP SDM transmission, as the original Proposal 1-1a shown, which is sufficient to support asymmetric panel capability in SDM scheme for most of companies.
In our view, supporting the original Proposal1-1a could be considered as supporting the asymmetric panel capability in SDM scheme somehow.

	
	


Proposal for Round 2 Discussion
According to the views and offline discussion, proposal 1-1a went back the original proposal (i.e., Option 1 and Alt2) and some study points were added to address the concerns from companies on asymmetric panels:
Proposal 1-1a: 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 separate maximal numbers of layers, maxRank1and maxRank2 for CB (or Lmax1 and Lmax2 for NCB), for the first SRS resource set and the second SRS resource set (i.e., Alt2)
· Rel-18 STxMP supports asymmetric panels and address the following aspects:
· How to enhance and extend the rel-17 capability index reporting for STxMP
· How the number of SRS resource ports for CB, maximal number of SRS resources in each set for NCB, and maxRank are updated based on UE reporting in UCI.
· FFS: how to enable the scenario that total number of PUSCH ports is the same irrespective of sTRP versus SDM;
· The two SRS resources indicated by SRI fields for SDM transmission can have different number of ports. 

Updated Proposal 1-1a:
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: 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

FL note: please see below figures provided by Sven for the issue of that digital ports are shared among panels:
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Proposal 1-1b: The codepoints of “SRS resource set indicator” in DCI for dynamic switching between STxMP SDM and sTRP transmission are interpreted 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 DCI field interpretation, down-select one from the following Alts:
· Alt-a1: For CB PUSCH, the 1st TPMI field indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, the 1st SRI field indicates the precoding/rank. FFS: 2nd TPMI/SRI field are reserved/unused or absent.
· Panasonic, OPPO, QC, Nokia/NSB, NTT DOCOMO (2nd), Ericsson, Spreadtrum
· Alt-a2: For CB PUSCH, concatenating the 1st and 2nd TPMI fields indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, concatenating the 1st and 2nd SRI fields indicates the precoding/rank.
· Samsung, MediaTek, NTT DOCOMO (1st)
· Alt-a3: 
· When codepoint is 00: for CB PUSCH, the 1st TPMI field indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, the 1st SRI field indicates the precoding/rank. 
· When codepoint is 01: for CB PUSCH, the 2nd TPMI field indicates the precoding/rank and the 2nd SRI field indicates the SRS resource. For NCB, the 2nd SRI field indicates the precoding/rank.
· The other TPMI/SRI fields are unused.
· ZTE, Lenovo, Sharp, QC (mode 2)
· The codepoints 10 indicate SDM transmission with the first and second SRS resource set.
· The 1st TPMI/SRI fields indicate the precoding/rank/SRI for the first SRS resource set and the 2nd TPMI/SRI fields indicate the precoding/rank/SRI for the second SRS resource set.
· For the codepoint 11, consider and down-select one from the following Alts:
· Alt-b1: this codepoint is reserved/unused
· ZTE, Spreadtrum, OPPO, Panasonic, Fujitsu, Intel, Ericsson, Nokia/NSB, NTT DOCOMO, Lenovo, Huawei, HiSilicon, CATT, Lenovo, LG, FGI
· Alt-b2: it indicates SDM scheme with two SRS resource set. The 1st  TPMI/SRI fields indicate the precoding/rank/SRI for the second SRS resource set and the 2nd  TPMI/SRI fields indicate the precoding/rank/SRI for the first SRS resource set
· MediaTek
· Alt-b3: the refined Option 2 in Proposal 1-6:
· InterDigital, vivo, xiaomi, Apple, QC, Samsung, Google, NEC, Xiaomi

	Company 
	Comments

	Mod
	The proposal 1-1a goes back original proposal (Option 2 + Alt2 ) with adding a few bullets suggested by QC to address the concerns on asymmetric panels.
Please share your views.

	MediaTek
	We prefer to the updated proposal as follows: 
Proposal 1-1a: 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), subject to UE capability
· For SDM scheme: Configure separate maximal numbers of layers, maxRank1and maxRank2 for CB (or Lmax1 and Lmax2 for NCB), for the first SRS resource set and the second SRS resource set (i.e., Alt2), subject to UE capability
· The UE could report multiple values for maximum number of SRS ports as UE capability
· FFS: report multiple values for other capability (e.g., codebook subset) 
· FFS: How to report (e.g., via R17 capability index reporting or via L3 capability reporting)
· FFS: how to enable the scenario that total number of PUSCH ports is the same irrespective of sTRP versus SDM;
· The two SRS resources indicated by SRI fields for SDM transmission can have different number of ports. 

The third bullet in the FL’s Proposal 1-1a is quite ambiguous to us. This bullet doesn’t descript what is the UE behavior to support asymmetric panels.   
For the fourth bullet in FL’s Proposal 1-1a, we don’t catch the motivation why we have to discuss this here
And the fifth bullet is the other issue discussed in Issue#2, it seems unnecessary to mention that in this proposal.

	Mod
	Please also input your preference on the Alts in proposal 1-1b. Hopefully we can do down-select in this meeting

	Samsung
	We support proposal 1-1a as we commented in the previous round. For FFS point, we also cannot see the necessity. 
For proposal 1-1b, we prefer Alt-a2 because the bit for SRI/TPMI can be saved rather than other alternatives. For the codepoint ‘11’, we think that codepoint can be used for Issue#4 (i.e., Option2 in Issue#4). That is different with Alt-b2. Option2 in Issue#4 means first TPMI/SRI indicates first SRS resource set and second TPMI.SRI indicated second SRS resource set but the mapping order of DMRS ports could be switching to support {1+2} layer combination. 

	Mod
	Update the supporting companies list in Proposal 1-1b:
Regarding the codepoint 11 in proposal 1-1b: I list the supporting companies according to the views inputted in proposal 1-4: I understand the companies who support Option 1, 3, 4 in proposal 1-4 would support Alt-b1 here (please correct if I am wrong about your view here.)  

	Lenovo
	For Proposal 1-1a: we also suggest removing the last two bullets.
For Proposal 1-1b: Fine with this proposal.

	NTT Docomo
	Updated our views in the table.
For proposal 1-1a, we are clear about the motivation of the FFS. We support other parts except FFS in the proposal 1-1a.
For proposal 1-1b, for first issue, our first preference is Alt.a2 and second preference can be Alt.a1; for second issue, our preference is Alt.b1.

	OPPO
	Support Alt 1-1a. For the FFS bullet, the motivation is not very clear, but it’s ok to leave the FFS in the proposal.

	QC
	Proposal 1-1a: We can be fine with the proposal in current form, which means that the issues for asymmetric panels will be addressed in Rel-18.
Regarding the FFS, the motivation is as follows:
· Assume UE is capable of P PUSCH ports for sTRP (legacy)
· This UE in Rel-18 can be configured with 2 SRS resource sets each including one SRS resource with P ports  For sTRP PUSCH, UE transmits P PUSCH ports
· For SDM, UE is indicated with both SRS resource sets. Hence P ports from the first SRS resource + P ports from the second SRS resource are used simultaneously for PUSCH  For SDM PUSCH, UE transmits P+P PUSCH ports.
· If only the above operation is supported / assumed in Rel-18, it means that Alt1a for max rank is also enough (if we do not enable the case that UE can transmit P PUSCH ports irrespective of sTRP or SDM, we do not see any reason why this mode of operation is needed for max number of layers).

For proposal 1-1b, we support Alta1 and Alta3. However, in Alta1, for the FFS, we think the second TPMI/SRI field should be absent.

	Ericsson
	For Proposal 1-1a, we can be fine with the proposal if the entire bullet on asymmetric panels is FFS. We are open to properly address the issue of Rel-17 UE capability index reporting in Rel-18, but it is our view that NW can configure SRS resource sets with different number of ports irrespectively of whether UE supports multiple UE capability indices or not. E.g., UE indicating support for 4+4 SRS ports can be configured with 4+2 SRS ports.
For Proposal 1-1b, we support Alt-a1 (our preference is added in the above) and Alt-b1 (i.e., codepoint 11 is reserved/unused). 

	CATT
	It is our view that the last sentence for the first bullet in  the revised proposed can be deleted, and maxRank are updated based on UE reporting in UCI which means the configuration of maxRank needs more discussions.
For the FFS part, we think we need more discussions on whether this is of significance or not.

	Xiaomi
	Proposal 1-1a, we don’t support the proposal, we prefer to support only symmetric panels.
Proposal 1-1b, we support alt-a2 and alt.b3.

	LG
	Updated our views in the table.
Support proposal 1-1a and 1-1b.
@QC: regarding motivation of FFS part, even if we only support P port for  STRP and P+P port for SDM, Alt1a is suboptimal. For example, if P=4, STRP max rank is 4 but SDM max rank per panel is 2 so in this case maxRank=4, maxRank1=2, and maxRank2=2 is needed to save DCI overhead.

	Spreadtrum
	Updated our views in the table.
Proposal 1-1a, agree with CATT, ‘and maxRank are updated based on UE reporting in UCI’ can be deleted and the necessity needs to be discussed.
Proposal 1-1b, support Alt-a1 and Alt-b1.

	Mod
	Update the proposal 1-1a based on the offline discussion.

	Huawei, HiSilicon
	Proposal 1-1a: Support the updated proposal. Not sure about the pictures though specially the lower left figure. We suggest to remove the figures and replace them with the simpler and more clear figures provided in the original FL Email as follows:
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Proposal 1-1b: As we discussed in the first round, we think this proposal should be discussed after Proposal 1-1a is agreed. Furthermore, currently, some of the provided alternatives in Proposal 1-1b are ambiguous and overlapping and, to avoid this, we think that Proposal 1-1b should also address the size of the TPMI/SRI fields (there should be a joint proposal that incorporates Proposal 1-1b and Proposal 1-1c). For details, please refer to our first round of comments. 

So, currently, we are not ready to agree with any choices of this proposal. 

At least, it should be clarified the size of TPMI/SRI fields in each sTRP/SDM case is determined based on the maximal number of layers of sTRP/the maximal layers of SDM, respectively, or, for instance, the size of TPMI is determined based on the max{maximal number of layers of sTRP, the maximal layers of SDM}. To clarify this, we suggest the following changes:

Proposal 1-1b (modified): The codepoints of “SRS resource set indicator” in DCI for dynamic switching between STxMP SDM and sTRP transmission are interpreted 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 DCI field interpretation, down-select one from the following Alts:
· Alt-a1: For CB PUSCH, the 1st TPMI field indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, the 1st SRI field indicates the precoding/rank. FFS: 2nd TPMI/SRI field are reserved/unused or absent.
· The size of the 1st TPMI or SRI fields is determined based on the maximal number of layers agreed for the sTRP case.
· Alt-a2: For CB PUSCH, concatenating the 1st and 2nd TPMI fields indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, concatenating the 1st and 2nd SRI fields indicates the precoding/rank.
· the size of the 1st TPMI or SRI field is determined based on the maximal number of layers agreed for the SRS resource set for the SDM case corresponding to the 1st TPMI or SRI field. The size of the 2nd TPMI or SRI field is determined based on the maximal number of layers agreed for the SRS resource set  for the SDM case corresponding to the 1st TPMI or SRI field. 
· Alt-a3: 
· When codepoint is 00: for CB PUSCH, the 1st TPMI field indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, the 1st SRI field indicates the precoding/rank. 
· When codepoint is 01: for CB PUSCH, the 2nd TPMI field indicates the precoding/rank and the 2nd SRI field indicates the SRS resource. For NCB, the 2nd SRI field indicates the precoding/rank.
· The other TPMI/SRI fields are unused.
· The size of the used TPMI or SRI field corresponding to codepoint 00 or 01 is determined based on the maximal number of layers agreed for the sTRP case.
· The codepoints 10 indicate SDM transmission with the first and second SRS resource set.
· The 1st TPMI/SRI fields indicate the precoding/rank/SRI for the first SRS resource set and the 2nd TPMI/SRI fields indicate the precoding/rank/SRI for the second SRS resource set.
· For the codepoint 11, consider and down-select one from the following Alts:
· Alt-b1: this codepoint is reserved/unused
· Alt-b2: it indicates SDM scheme with two SRS resource set. The 1st  TPMI/SRI fields indicate the precoding/rank/SRI for the second SRS resource set and the 2nd  TPMI/SRI fields indicate the precoding/rank/SRI for the first SRS resource set
· Alt-b3: the refined Option 2 in Proposal 1-6:
· In the cases corresponding to codepoint 10 or 11, the size of the 1st TPMI or SRI field is determined based on the maximal number of layers agreed for the SRS resource set for the SDM case corresponding to the 1st TPMI or SRI field. The size of the 2nd TPMI or SRI field is determined based on the maximal number of layers agreed for the SRS resource set  for the SDM case corresponding to the 2nd TPMI or SRI field. 
Note: Whether or not the maximal number of layers for the first and second SRS resource sets for SDM case are the same or different from each other and/or from the maximal number of layers for the sTRP case is discussed separately.
Note: Whether or not the maximal number of layers for sTRP case is the same as or different from that in the current spec is discussed separately.


	Huawei, HiSilicon2
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Given the working assumption regarding the max layers for sTRP and SDM cases, our modified proposal 1-1b can condensed as follows:

Proposal 1-1b (modified): The codepoints of “SRS resource set indicator” in DCI for dynamic switching between STxMP SDM and sTRP transmission are interpreted 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 DCI field interpretation, down-select one from the following Alts:
· Alt-a1: For CB PUSCH, the 1st TPMI field indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, the 1st SRI field indicates the precoding/rank. FFS: 2nd TPMI/SRI field are reserved/unused or absent.
· The sizes of the 1st TPMI/SRI field are determined based on the maximal number of layers for the sTRP case.
· Alt-a2: For CB PUSCH, concatenating the 1st and 2nd TPMI fields indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, concatenating the 1st and 2nd SRI fields indicates the precoding/rank.
· The sizes of both TPMI/SRI fields are determined based on the maximal number of layers agreed for the SDM case.
· Alt-a3: 
· When codepoint is 00: for CB PUSCH, the 1st TPMI field indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, the 1st SRI field indicates the precoding/rank. 
· When codepoint is 01: for CB PUSCH, the 2nd TPMI field indicates the precoding/rank and the 2nd SRI field indicates the SRS resource. For NCB, the 2nd SRI field indicates the precoding/rank.
· The other TPMI/SRI fields are unused.
· The sizes of the used TPMI/SRI field corresponding to codepoint 00 or 01 are determined based on the maximal number of layers for the sTRP case.

· The codepoints 10 indicate SDM transmission with the first and second SRS resource set.
· The 1st TPMI/SRI fields indicate the precoding/rank/SRI for the first SRS resource set and the 2nd TPMI/SRI fields indicate the precoding/rank/SRI for the second SRS resource set.
· For the codepoint 11, consider and down-select one from the following Alts:
· Alt-b1: this codepoint is reserved/unused
· Alt-b2: it indicates SDM scheme with two SRS resource set. The 1st  TPMI/SRI fields indicate the precoding/rank/SRI for the second SRS resource set and the 2nd  TPMI/SRI fields indicate the precoding/rank/SRI for the first SRS resource set
· Alt-b3: the refined Option 2 in Proposal 1-6:
· In the cases corresponding to codepoint 10 or 11, the sizes of both TPMI/SRI fields are determined based on the maximal number of layers agreed for the SDM case.




Issue #2: SRS for SDM scheme
Summary
It was agreed to configure two SRS resource sets for CB or NCB PUSCH of SDM scheme.  The configuration of those SRS resource sets was discussed in previous meeting. The configuration of two SRS resource sets was discussed in pre-RAN1 offline email discussion and also in companies’ contribution. 
Regarding the configuration of SRS resource sets for CB or NCB PUSCH for SDM scheme, the views of companies based on the pre-RAN1 offline email discussion and companies’ contribution are:
· Regarding the number of SRS resources configured in two sets for SDM scheme:
· Alt1: Same number (as in current spec): Xiaomi, Apple (for CB), QC, MediaTek (for CB), CATT, Intel, vivo, Lenovo, Fujitsu, 
· Alt2: Can be same or different: Huawei, HiSilicon, InterDigital, ZTE, OPPO, Panasonic, vivo, FGI, LG, Ericsson, Samsung, Apple (for NCB), MediaTek (for NCB), Nokia/NSB, Spreadtrum, NEC, Intel (ok with it).
· Regarding the number of ports of two indicated SRS resources for CB PUSCH of SDM scheme:
· Alt1: same number of ports (as in current spec): Xiaomi, QC
· Alt2: Can be same or different: Huawei, HiSilicon, ZTE, Spreadtrum, OPPO, vivo, LG, CATT, Intel, Ericsson, Samsung, Apple, MediaTek

This issue is actually about whether we shall support the capability of asymmetric panel capability or not. Alt1 of both questions assume we only support symmetric panel capability while Alt2s allow the system to support asymmetric panel capability. 
Proposal for Round 1 Discussion
FL comments: It is controversial on the number of SRS resources. One compromise might be that we only allow the sets for NCB to have different number of resources since the number of indicated SRS resources in NCB is the number of layers and different number of layers can be indicated to different panels. About the number of antenna ports, majority companies are ok with allowing different number of ports of those two SRS resources. Therefore, the proposal is made:   
Proposal 1-2 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, the two SRS resources indicated by the DCI for SDM scheme can have same or different number of ports.

Companies’ views: 
	Company 
	Comments

	QC
	Do not support. RAN1 should first discuss which of the directions below to select (just allowing for flexibilities w/o properly addressing the real issues is not acceptable to us)
· [bookmark: _Hlk124287386]Direction 1: Rel-18 addresses asymmetric UE panels for STxMP properly.
· The issues of Rel-17 capability index reporting are first fixed, and the feature is extended to STxMP.
· Number of SRS ports (for CB), max number of SRS resources per SRS resource set (for NCB), and MaxRank are updated (via some new procedures) based on UE capability index reporting in UCI. 
· Such updates shall be faster than RRC. 
· The two SRS resources indicated by the two SRI fields can have different number of SRS ports (for CB).
· Direction 2: Rel-18 does not address asymmetric UE panels for STxMP.
· The two SRS resource sets have the same number of SRS resources (for CB or NCB).
· The two SRS resources indicated by the two SRI fields have the same number of SRS ports (for CB)
· The maxRank (if new maxRank configurations are agreed) associated with the two SRS resource sets is the same.


	Google
	We think we need to list the possible outcomes when different number of ports/resources for the two SRS resources are configured. Such possible outcomes could be considered as alternatives compared to define a restriction that the same number should be guaranteed. 

Therefore, we do not support this proposal at current stage.

	Samsung
	We support proposal1-2 in principle. Considering other companies’ concern, we need to confirm followings first:
· Support asymmetric panel structure in Rel-18 
· Only support RRC based switching between SDM and Rel-17 TDM repetition (not supporting dynamic switching between SDM and Rel-17 TDM). 

	NTT Docomo
	We are supportive of this proposal. 
But we share same view with Qualcomm that it is beneficial that we decide whether to address asymmetric panels, and there may be other enhancements needed to make asymmetric panels work well. 

	MediaTek
	Support proposal1-2

	vivo
	We support proposal 1-2, we don’t think spec shall artificially limit SDM to symmetric panels only 

	Intel
	We can be ok with proposal 1-2 in principle. But we think it is better to discuss the asymmetric panel support and use case first. For e.g. if the UE is moving/rotating how is asymmetric panel handled by specification.

	Sharp
	Agree with the view that we should discuss first whether to support asymmetric panels or not.

	LG
	For CB, different number of SRS resources should be supported considering asymmetric full power mode capability for two panels. For example, one panel can support full power mode 2 but another panel cannot because two panels can be implemented with different PA combination.
We are also fine with high level discussion first whether to support asymmetric panel.
@QC: If I understand your concern correctly, the issue in direction 1 can be addressed with STxMP enhancement as we explained above in section 2.1.2

	CATT
	Do not support. If the number of SRS resource in 2 sets is different, it is not beneficial for dynamic switching to the TDM scheme. In our view, the number should be the same.

	Xiaomi
	Do not support. Similar view with QC that this depends on the outcome of the confirmation to support asymmetric panels in Rel-18.

	ZTE
	Support Proposal 1-2.
Regarding asymmetric panel capability, it should be supported due to the target device of Rel-18 MP-UE includes several types, i.e. CPE, FWA, vehicle and industrial devices. Technically, it is proper to discuss asymmetric panels before SRS resource set configuration due to UE capability is the prerequisite of RRC configuration.

	NEC
	Support.

	Lenovo
	We share similar view with QC that we should first conclude whether to asymmetric panel in R18.

	Nokia/NSB
	Support Proposal 1-2.  As indicated also by others, support for asymmetric UE antenna panels is highly important for Rel-18 STxMP.  We agree with QC that Rel-17 capability index reporting should be enhanced in Rel-18 STxMP to enable support for asymmetric antenna panel operations. Otherwise, basis for asymmetric antenna panel operation is broken or at least very limited. 

	Fujitsu
	We think it would be better to first clarify, as mentioned by Samsung, whether to support asymmetric panels and dynamic switching between SDM and Rel-17 TDM.

	Spreadtrum
	Support this proposal. And we think only RRC-based switching between SDM scheme and TDM scheme is enough for different use cases. Then, the indicated port/layer number by SRI/TPMI fields should meet the different UE panel capability.

	OPPO
	Support the proposal.

	InterDigital
	Support the proposal. 

	Mod
	Thanks for active inputs.  

The proposal 1-2 is updated as follows based on the inputs. Now, the proposal explicitly say that we support both symmetric and asymmetric panels since many companies think it is important to support that in rel18. Given supporting asymmetric panels, the number of resources in two sets for either CB or NCB can be different. And the number of ports of two indicated SRS resources for CB can be different too. 
Updated Proposal 1-2 The single-DCI based STxMP SDM scheme supports both symmetric panels and asymmetric panels. On the two SRS resource sets of CB or NCB configured for single-DCI based STxMP SDM scheme:
· For NCB PUSCH, tThe 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.


	QC
	Unfortunately, the updated proposal does not address our concern as we explained in detail in section 2.1.2. We think the best would be to decide on “direction 1” versus “direction 2” that we mentioned in our comment in this Section in the first round.

	Huawei, HiSilicon
	We support the updated proposal as it is a necessary condition for asymmetric panel support. We are OK to further discuss other enhancements that might be necessary for asymmetric panel support.

	Panasonic
	Regarding the latest comment from FL, regarding updated proposal 1-2, in this case we suggest having a separate proposal to start with:
“single-DCI based STxMP SDM scheme supports both symmetric panels and asymmetric panels.”
Then other previous proposals can be decided based on the outcome. 


	MediaTek
	We think whether to support asymmetric panel capability could be caught in Proposal1-1a; hence, we could finalize the Proposal1-1a first and make the decision for Issue#2. 
In addition, we could understand the motivation that support of configuration of different number of SRS resources for CB-PUSCHs is for the case of full power mode 2, but it is conditioned on full power mode 2 is configured. Hence, we suggest updating the proposal as follows: 
Proposal 1-2 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.

	Mod
	Let us first check if we can conclude on Proposal 1-1a.



Issue #3: PTRS port indication for SDM and SFN scheme
Summary
One proposal on PTRS port indication for SDM scheme from RAN1#111 meeting was discussed in pre-RAN1 offline email discussion and companies also provided views on this issue:
FL Proposal: When max 2 PTRS ports are configured for SDM scheme of single-DCI based STxMP PUSCH:
· 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 associated with the first TPMI/SRI field.
· The LSB indicates the association between PTRS port 1 and the DMRS port associated with the second TPMI/SRI field. 
· FFS: The max number of PTRS ports for SDM transmission is separately configured.
· Regarding the “ptrs-PortIndex” configured to SRS resource for NCB PUSCH of SDM scheme, consider at least the following Alts:
· Alt1: The SRS resource(s) indicated by the same SRI field shall be with same value of  ptrs-PortIndex and the SRS resources indicated by different SRI fields shall be with different values of  ptrs-PortIndex.
· LG, Spreadtrum, Lenovo, Huawei, Hisilicon, OPPO, CATT
· Alt2: the UE ignores the configuration of “ptrs-PortIndex” per SRS resource.
· QC, Samsung, Intel, Nokia/NSB, 

Supported: QC, Samsung, LG, CATT, Intel, NTT DOCOMO, Spreadtrum, MTK, ZTE, vivo, InterDigital, Nokia/NSB, Lenovo, Xiaomi, Huawei, Hisilicon, Ericsson, OPPO
Companies also discussed the PTRS for SFN scheme:
· Spreadtrum, OPPO, Google proposed that only 1-port PTRS is configured for SFN scheme and the PTRS is transmitted in SFN manner too.
· However, QC proposed that for SFN, when maxNrofPorts = 2 is configured for PTRS, the actual number of PTRS ports is determined based on first SRI for NCB or first TPMI for CB PUSCH. The PTRS is transmitted in SFN manner.

Proposal for Round 1 Discussion
The proposal on PTRS of SDM is:
Proposal 1-3a: When max 2 PTRS ports are configured for SDM scheme of single-DCI based STxMP PUSCH:
· 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 associated with the first TPMI/SRI field.
· The LSB indicates the association between PTRS port 1 and the DMRS port associated with the second TPMI/SRI field. 
· FFS: The max number of PTRS ports for SDM transmission is separately configured.
· Regarding the “ptrs-PortIndex” configured to SRS resource for NCB PUSCH of SDM scheme, consider at least the following Alts:
· Alt1: The SRS resource(s) indicated by the same SRI field shall be with same value of  ptrs-PortIndex and the SRS resources indicated by different SRI fields shall be with different values of  ptrs-PortIndex.
· LG, Spreadtrum, Lenovo, Huawei, Hisilicon, OPPO, CATT
· Alt2: the UE ignores the configuration of “ptrs-PortIndex” per SRS resource.
· QC, Samsung, Intel, Nokia/NSB, 

Supported: QC, Samsung, LG, CATT, Intel, NTT DOCOMO, Spreadtrum, MTK, ZTE, vivo, InterDigital, Nokia/NSB, Lenovo, Xiaomi, Huawei, Hisilicon, Ericsson, OPPO

The proposal on PTRS of SFN is:
Proposal 1-3b: For single-DCI based STxMP SFN scheme, consider and down-select one from the following Alts:
· Alt1: Only 1-port PTRS is configured to SFN PUSCH and the PTRS is transmitted in SFN manner. 
· Alt2: maxNrofPorts = 2 is configured for PTRS in SFN scheme and the actual number of PTRS port(s) in SFN is determined by the 1st TPMI field for CB or 1st SRI field for NCB

Companies’ views: 
	Company Name
	Comments

	QC
	For proposal 1-3b: Given that 2 PTRS ports is supported even for sTRP in Rel-15, is there any reason to limit to 1 PTRS port for SFN? This does not seem to be logical. Note that 2 PTRS ports for SFN means that each PTRS port is transmitted in SFN manner (unlike SDM, it does not mean that each PTRS port is associated with one SRS resource set).

	Google
	For proposal 1-3a, as we commented before, we should change “When max 2 PTRS ports are configured” into “when 2 PT-RS ports are used”. Currently, when max 2 ports are configured, the actual transmission could still fallback to 1 PT-RS port. Then all the sub-bullets become invalid.

For proposal 1-3b, we suggest adding another alternative as follows:
Alt3: If maxNrofPorts = 2 is configured for PTRS in SFN scheme and the actual number of PTRS port(s) in SFN is determined by the maximum number of PTRS ports determined based on the each TPMI field for CB or SRI field for NCB

Besides, there is another issue for PT-RS port association indication for SFN scheme, currently, it is not easy to identify a strong DMRS port. The best DMRS port based on the first TPMI could be DMRS port 0, but the best DMRS port based on the second TPMI could be DMRS port 1. We suggest we study this issue.

	Samsung
	For proposal 1-3a, Alt1 makes scheduling restriction the SRI field should indicate SRS resources which are associated with the same ‘ptrs-PortIndex’. This restricts any layer combination to have good channel quality. We think ‘ptrs-PortIndex’ could be ignored for SFN transmission mode and that field can be available for sTRP transmission mode. 
For proposal 1-3b, there is no reason why the number of PTRS ports is limited as 1 due to SFN scheme because it means the number of PTRS ports are limited for sTRP transmission also. In addition, STxMP SFN scheme is for reliability and PTRS port can help to estimate phase error and to compensate phase error. So, we prefer to follow the maximum number of actual PTRS ports among two SRS resource sets. We propose following Alt2-1: 
Proposal 1-3b: For single-DCI based STxMP SFN scheme, consider and down-select one from the following Alts:
· Alt1: Only 1-port PTRS is configured to SFN PUSCH and the PTRS is transmitted in SFN manner. 
· Alt2: maxNrofPorts = 2 is configured for PTRS in SFN scheme and the actual number of PTRS port(s) in SFN is determined by the 1st TPMI field for CB or 1st SRI field for NCB
· Alt3: maxNrofPorts = 2 is configured for PTRS in SFN scheme and the actual number of PTRS port(s) in SFN is the maximal actual number of PTRS port(s) which determined by the 1st and 2nd TPMI field for CB or 1st and 2nd SRI field for NCB. 


	NTT Docomo
	Support proposal 1-3a.
For proposal 1-3b, we feel that for SFN, the first issue to be discussed is whether two panels share same PTRS ports (each PTRS port is transmitted in SFN manner), or two panels use different PTRS ports (similar as SDM).


	MediaTek
	Support Proposal1-3a with Alt2:
Alt2 has an additional flexibility to allow 2 PTRS ports for S-TRP Tx, but Alt1 cannot. 

Support Proposal1-3b with Alt2:
We think two PTRS ports for SFN scheme should be allowed as well. To avoid the misalignment between the numbers of PTRS ports indicated by two SRI/TPMI field, we prefer to determine the actual number of PTRS port(s) by the 1st SRI/TPMI field 

	vivo
	Support proposal 1-3a
For proposal 1-3b, we agree with the comments above that there is no reason to limit maxNrofPort=1, support alt2 and further discuss how actual number of port(s) is determined

	Intel 
	Support proposal 1-3a.

For the FFS point, our view is that there is no need to define a common max number of PT-RS ports between sTRP and STxMP transmission for SDM. After DCI interpretation, a UE knows whether it is sTRP or STxMP transmission and applies legacy UE behavior (for sTRP) or new UE behavior for STxMP case appropriately. 
For the last bullet, we think Alt2 is better – our understanding of Alt2 is that UE interprets ptrs-PortIndex according to the current specification for sTRP transmission. For STxMP transmission, UE assumes that SRS resource associated with first SRI field is associated with PTRS port 0 and SRS resource associated with the second SRI field is associated with PTRS port 1.
For proposal 1-3b, we think similar to SDM, there should be 2 PTRS ports configured for SFN. We have similar question as QC, how does 1 PTRS port work in Alt 1?

	Sharp
	Support proposal 1-3a.
For proposal 1-3b, we do not support limiting macNrofPorts to 1 in the SFN method unless there is a clear reason to do so.

	LG
	On Proposal 1-3a:
If max 2 PTRS ports are configured for SDM, in our view, there is no reason to use (actual) single PTRS port for SDM. 
For the last bullet, we support Alt 1 but we are fine with Alt 2 in principle. However, “UE ignore …” is redundant. New UE behavior to associate PTRS and DMRS captured in the first bullet is sufficient. There is no need to mention about ptrs-PortIndex.
 
We suggest to revise proposal 1-3a as follows:

Proposal 1-3a: When max 2 PTRS ports are configured for SDM scheme of single-DCI based STxMP PUSCH:
· Actual number of PTRS ports is two for SDM scheme 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 for CB/NCB PUSCH.
· The MSB indicates the association between PTRS port 0 and the DMRS port associated with the first TPMI/SRI field.
· The LSB indicates the association between PTRS port 1 and the DMRS port associated with the second TPMI/SRI field. 
· FFS: The max number of PTRS ports for SDM transmission is separately configured.
· Regarding the “ptrs-PortIndex” configured to SRS resource for NCB PUSCH of SDM scheme, consider at least the following Alts:
· Alt1: The SRS resource(s) indicated by the same SRI field shall be with same value of  ptrs-PortIndex and the SRS resources indicated by different SRI fields shall be with different values of  ptrs-PortIndex.
· LG, Spreadtrum, Lenovo, Huawei, Hisilicon, OPPO, CATT
· Alt2: the UE ignores the configuration of “ptrs-PortIndex” per SRS resource.
· QC, Samsung, Intel, Nokia/NSB, 
· 

	CATT
	Support proposal 1-3a. 
Regarding 1-3b, we fail to see the necessity to limit only 1 PTRS port for SFN scheme considering 2 PTRS ports are supported for sTRP. We propose to use 2 types of the coherent types to jointly decide the PTRS ports which needs two TPMI/SRI fields, thus we do not support alt2.

	Xiaomi
	Support proposal 1-3a
Similar view with other companies that max.1 PTRS port for SFN scheme seems not reasonable.

	ZTE
	Support Proposal 1-3a.
For proposal 1-3b, support Alt 2.

	Lenovo
	Proposal 1-3a: Support

Proposal 1-3b: As QC pointed, up to 2 PTRS ports has been specified in Rel-15 for sTRP, there is no reason to limit only 1 port can be configured for SFN PUSCH.

	Nokia/NSB
	Support Proposal 1-3a with Alt2

Support Proposal 1-3b with Alt2. To enable support for different UE implementations, different number of PTRS antenna ports need to be supported.


	Spreadtrum
	Proposal 1-3a: Support.  
For the ptrs-PortIndex configured in SRS resource for NCB PUSCH of SDM scheme, Alt1 can be guaranteed by gNB implementation.

Proposal 1-3b: Support. The two Alts can be discussed and down-selected after deciding the maximal number of layers for SFN scheme. For the UE supporting only 1 layer SFN transmission, one PTRS port is enough.

	OPPO
	Proposal 1-3a: support.
Proposal 1-3b: we have similar view with Docomo that the first issue is whether two panels can share same PTRS port. If so, the PTRS port would associate with same PUSCH layer for STxMP SFN PUSCHs. Otherwise, two PTRS ports are needed.

	Mod
	Thanks for the active inputs and comments. The proposal was updated according to the comments :
Proposal 1-3a: 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 associated with the first TPMI/SRI field.
· The LSB indicates the association between PTRS port 1 and the DMRS port associated with the second TPMI/SRI field. 
· FFS: The max number of PTRS ports for SDM transmission is separately configured.
· Regarding the “ptrs-PortIndex” configured to SRS resource for NCB PUSCH of SDM scheme, consider at least the following Alts:
· Alt1: The SRS resource(s) indicated by the same SRI field shall be with same value of  ptrs-PortIndex and the SRS resources indicated by different SRI fields shall be with different values of  ptrs-PortIndex.
· LG, Spreadtrum, Lenovo, Huawei, Hisilicon, OPPO, CATT
· Alt2: the UE ignores the configuration of “ptrs-PortIndex” per SRS resource.
· QC, Samsung, Intel, Nokia/NSB, 

The following changes are made to the proposal 1-3b:
1. Two Alts are added per the suggestion of Google and CATT
2. One bullet with study on how the 2 PTRS ports are transmitted for SFN scheme.

Proposal 1-3b: For single-DCI based STxMP SFN scheme, consider and down-select one from the following Alts:
· Alt1: Only 1-port PTRS is configured to SFN PUSCH and the PTRS is transmitted in SFN manner. 
· Alt2: maxNrofPorts = 2 is configured for PTRS in SFN scheme and the actual number of PTRS port(s) in SFN is determined by the 1st TPMI field for CB or 1st SRI field for NCB
· Alt3: maxNrofPorts = 2 is configured for PTRS in SFN scheme and the actual number of PTRS port(s) in SFN is the maximal actual number of PTRS port(s) which determined by the 1st and 2nd TPMI field for CB or 1st and 2nd SRI field for NCB. 
· Alt4: If maxNrofPorts = 2 is configured for PTRS in SFN scheme and the actual number of PTRS port(s) in SFN is determined by the maximum number of PTRS ports determined based on the each TPMI field for CB or SRI field for NCB
· If the number of PTRS ports is 2, study whether two panels share same PTRS ports and each PTRS port is transmitted in SFN manner, or two panels use different PTRS ports (i.e., one panel transmits one PTRS port while another panel transmits the other PTRS port)

@QC, vivo, from my understanding on the proposals from companies, the reason for 1-port PTRS is because same layer and DMRS are transmitted from both panels and thus PTRS can be transmitted from both panels in the same manner. 
@Google: I guess for 1-port PTRS, the legacy method can be re-used to indicate the DMRS association.
@Google and LG: Regarding 1-3a, I think LG’s suggestion is good clarification and in FR2, 2 port PTRS shall be used for SDM. 

@Google and Samsung: your suggested Alt are added as Alt 4 and Alt3, respectively. 



	QC
	For the last bullet, is the option of “or two panels use different PTRS ports (i.e., one panel transmits one PTRS port while another panel transmits the other PTRS port)” even feasible? What does it mean if DMRS is transmitted in SFN manner but PTRS is not transmitted in SFN manner? How does the receiver use the PTRS to correct the phase noise in adjacent symbols of DMRS?

Also, can someone clarify the difference between Alt3 and Alt4?

	Huawei, HiSilicon
	Proposal 1-3a: Support with a slight change that in the first and second sub-bullets DMRS port should change to “DMRS port(s)”. 

Proposal 1-3b: Fine. Let’s put a cap on the number of alternatives if a further update is necessary. 

	MediaTek
	Support Proposal 1-3a with Alt2
Support Proposal 1-3b with update:
Proposal 1-3b: For the configuration of maximum number of P-TRS port(s) in single-DCI based STxMP SFN scheme, consider and down-select one from the following Alts:
· Alt1: Only 1-port PTRS is configured to SFN PUSCH and the PTRS is transmitted in SFN manner. 
· Alt 2: Up to two PTRS ports can be configured to SFN PUSCH
· Down-select one from the following options for how to determine the actual number of PTRS ports:
· Option 1: the actual number of PTRS port(s) in SFN is determined by the 1st TPMI field for CB or 1st SRI field for NCB
· Option 2: the actual number of PTRS port(s) in SFN is the maximal actual number of PTRS port(s) which determined by the 1st and 2nd TPMI field for CB or 1st and 2nd SRI field for NCB. 
· Option 3: he actual number of PTRS port(s) in SFN is determined by the maximum number of PTRS ports determined based on the each TPMI field for CB or SRI field for NCB
· Alt2: maxNrofPorts = 2 is configured for PTRS in SFN scheme and the actual number of PTRS port(s) in SFN is determined by the 1st TPMI field for CB or 1st SRI field for NCB
· 
· 
· 
· If the number of PTRS ports is 2, study whether two panels share same PTRS ports and each PTRS port is transmitted in SFN manner, or two panels use different PTRS ports (i.e., one panel transmits one PTRS port while another panel transmits the other PTRS port)

	
	



Proposal for Round 2 Discussion
Proposal 1-3a reached conclusion in online session.
Proposal 1-3b was down-selected to two Alts in online session:
Proposal 1-3b: 
For single-DCI based STxMP SFN scheme, consider and down-select one from the following Alts:
· Alt1: Only 1-port PTRS is configured to SFN PUSCH and the PTRS is transmitted in SFN manner. 
· Apple, LG. Lenovo, Spreadtrum, OPPO
· Alt2: If When maxNrofPorts = 2 is configured for PTRS in SFN scheme, and the actual number of PTRS port(s) in SFN is determined by the 1st TPMI field for CB or 1st SRI field for NCB
· Qualcomm, Ericsson, Sharp, Huawei/ HiSilicon, vivo, ZTE, Nokia, MediaTek, Samsung, Spreadtrum (can accept if majority view), OPPO (ok with Alt2), CATT, NTT DOCOMO, Intel

Please share you views 
	Company Name
	Comments

	Mod
	Please share your preference on Alt1 and Alt2. Let us target to down-select within this meeting.

	MediaTek
	Support Alt2.
We think the DMRS ports indicated by one SRI/TPMI field could associate with up to 2 P-TRS ports in SFN scheme, according to UE coherent type for one panel, analogous to S-TRP transmission. Here, supporting 2 P-TRS ports doesn’t mean those two P-TRS ports should be associated with two SRS resource set, respectively.

	Samsung
	We think Alt1 can limit to utilize 2 PTRS ports. Our preference was Alt3 considering use case of SFN scheme (coverage), but depending on the result of online session, we can live with Alt2. 

	Lenovo
	We support Alt1 for simple implementation since single PTRS ports to all 4 non-coherent ports has been supported in Rel-15.

	NTT Docomo
	We support Alt.2. We don’t see why the number of PTRS ports in SFN should be limited to 1.

	OPPO
	Alt2 is also ok for us. It is fine to determine the actual number of PTRS ports by the first TPMI or SRI field following legacy rule.

	Ericsson
	Support Alt2.

	CATT
	Alt 2 is slightly preferred.

	LG
	Support Alt 1.
Even though 2 panels have different phase noise source, the phase noise is also combined in SFN manner in case of SFN STxMP. So there is no use case to support 2 PTRS ports for SFN. 

	Spreadtrum
	For the UE supporting only 1 layer SFN transmission, one PTRS port is enough. Considering that more than one layers can be supported for SFN scheme and up to 2 PTRS ports can be configured in legacy sTRP, we can also accept the majority view with Alt2.


	Huawei, HiSilicon
	OK in general. “If” should be removed from Alt2 though. The sentence is not clear in the current form. 

	Mod
	The wording in Alt2 is updated slightly. 

Please continue to input your preference on Alt1/Alt2.



Issue #4: DMRS port indication for SDM scheme
Summary
In RAN1#111 meeting, we had the following agreement, which has one FFS point for the layer combination {1+2}
	Agreement
For SDM scheme single-DCI based STxMP transmission, when L1 and L2 layers are indicated/determined by two TPMI fields of CB PUSCH or two SRI fields of NCB PUSCH respectively:
· The first L1 indicated DMRS ports correspond to the L1 layers indicated by the first TPMI or SRI field
· The remaining L2 indicated DMRS ports correspond to the L2 layers indicated by the second TMPI or SRI field
· Support at least one of the following options for indication of layer combination {1+2}:
· Option 1: new entry is added to DMRS table, e.g., {0, 2, 3}, {2, 0, 1}.
· Option 2: use DCI field (e.g., SRS resource set indicator) to indicate that for layer combination {1+2}, the first two indicated DMRS ports correspond to the 2 layers indicated by the second TPMI or SRI field and the rest one indicated DMRS port correspond to the layer indicated by the first TPMI or SRI field.
· Option 3: For layer combination of {1+2}, the DMRS port in the CDM group with only one port is mapped to the SRI/TPMI field indicating one layer, and the DMRS ports in the CDM group with 2 ports are mapped to the SRI/TPMI field indicating 2 layers
· Other options are not precluded



Based on the offline email discussion and contributions of companies, the views of companies are:
· Option 1: ZTE (new entry {0,2,3}), Spreadtrum, OPPO ({0,2,3}), Panasonic, Fujitsu, Intel, Ericsson, Nokia/NSB, NTT DOCOMO, 
· Option 2: InterDigital, vivo, xiaomi, Apple, QC, Samsung, Apple, Google, NEC, Xiaomi, 
· Option 3: Huawei, HiSilicon, CATT, ZTE, 
· Option 4 (no additional enhancement DMRS indication): Lenovo, LG
· Option 5 (SRS resource indicator 11 to indicate the 1st TPMI/SRI and 2nd TPMI/SRI field are associated with 2nd and 1st SRS resource set): MediaTek.

FL comments: Both Option 1 and Option 2 have good number of supporting companies. So I would suggest we down-select one from them. Based on the discussion in tdocs, Option 1 and Option 2 can be refined with more details as following:
· Refined Option 1: Add new entry {0, 2, 3} to the DMRS table for the layer combination {1+2};
· Refined Option 2: If the layer combination {1+2} of SDM is indicated: when SRS resource set indicator is ‘10’, the first DMRS port corresponds to the layer of the first TPMI or SRI, and the remaining two DMRS ports correspond to the layers of the second TPMI or SRI, when SRS resource set indicator is ‘11’, the first two DMRS ports correspond to the layers of the second TPMI or SRI and the remaining one DMRS port correspond to the layer of the first TPMI or SRI.

I would suggest we down-select one from these two refined options. 
Proposal for Round 1 Discussion
Here is FL proposal on this issue based on the refined Option 1 and Option 2. I assume your supporting on either Option does not change with this refinement.
FL Proposal 1-4: To support indicating DMRS ports in different CDM groups for layer combination {1+2} in SDM, down-select one from the following Options:
· Refined Option 1:
· Add new entry {0, 2, 3} to the DMRS table for the layer combination {1+2};
· Support: ZTE, Spreadtrum, OPPO, Panasonic, Fujitsu, Intel, Ericsson, Nokia/NSB, NTT DOCOMO
· Refined Option 2:
· If the layer combination {1+2} of SDM is indicated: when SRS resource set indicator is ‘10’, the first DMRS port corresponds to the layer of the first TPMI or SRI, and the remaining two DMRS ports correspond to the layers of the second TPMI or SRI, when SRS resource set indicator is ‘11’, the first two DMRS ports correspond to the layers of the second TPMI or SRI and the remaining one DMRS port correspond to the layer of the first TPMI or SRI
· Support: InterDigital, vivo, xiaomi, Apple, QC, Samsung, Apple, Google, NEC, Xiaomi

FL comments: If we cannot reach one option for this issue, the result is we do not support indicating DMRS ports in different CDM groups for layer combination {1+2}.
Companies’ views: 
	Company Name
	Comments

	QC
	Support Option 2. There is no need to add new DMRS port entries (which will result in adding new DMRS tables like in Rel-16). Option 2 does not have any cost (such as DCI overhead, or the need for defining new entries, or the need for a new UE capability like “supportNewDMRS-Port-r16” in Rel-16). 

	Google
	Support option 2. This does not require additional DMRS entry and DCI overhead.

	Samsung
	Option2 seems to require less spec impact. We prefer opiton2.

	MediaTek
	Not support Proposal 1-6
We should finalize the design of the SRS resource set indicator field first. As we mentioned in proposal1-1b, if the first SRI/TPMI field is associated with the second SRS resource set, the legacy DMRS port indication is feasible for 1+2-layer combination. 

	Vivo
	Support option 2

	Sharp
	We have same view with MediaTek for SRS resource set indicator field, described as our contribution.

	LG
	If symmetric panel is only supported, which is not our preference, 1+2 with different CDM group can be supported without spec enhancement, even for Type 1 DMRS configuration. Specifically, if beam indication DCI indicates swapped two UL TCI states and UL scheduling DCI indicates 2+1 SDM with different CDM group, it is effectively the same as 1+2 SDM with different CDM group.
We suggest to revisit this proposal after deciding whether to support asymmetric panel.


	CATT
	Do not support.

We still believe option 3 in the previous proposal can save bits and reduce spec modifications.

	Xiaomi
	Support option.2. 
For Option1, new DMRS tables should be avoided.

	ZTE
	Support option 1, which is a straightforward and simple way for this DMRS port indication, and also in line with Rel-16 SDM MTRP PDSCH transmission in the current specification.

For option 2, it is to utilize SRS resource set indicator to indicate the association between L1/L2 indicated by the first/second TPMI or SRI field and CDM group#0/1 with DMRS ports. As depicted in the following figure, for the case of layer combination {2+1}, codepoint “10” indicates L1=2 indicated by the first TPMI or SRI field is associated with CDM#1 with DMRS ports#0 and #1 and L2=1 indicated by the second TPMI or SRI field is associated with CDM#0 with DMRS port#2. For the case of layer combination {1+2}, codepoint “11” indicates L1=1 indicated by the first TPMI or SRI field is associated with CDM#0 with DMRS port#2 and L2=2 indicated by the second TPMI or SRI field is associated with CDM#1 with DMRS ports#0 and #1. However, it is intuitive that this association above is not needed to be indicated explicitly, due to the fact that it can be derived from the agreed rule that L1 and L2 indicated by the first and second TPMI/SRI fields. In spirit, option 2 is the same as the original option 3 that any explicit indication is somehow redundant and unnecessary.
[image: ]


	NEC
	We are fine with refined option 2.

	Lenovo
	We can accept option 1.

	Nokia/NSB
	Support Option1. The Option1 provides a clean way to provide support for 1+2 layer combination. 

	Fujitsu
	Prefer option 1. 

	Spreadtrum
	Support option1 to avoid new rule.

	OPPO
	Support option1. This is the simplest way to support layer combination {1+2}.

	InterDigital
	Support the proposal. 

	Mod
	There is no update to the proposal. Only update the list of supporting companies by a little bit.

FL Proposal 1-6: To support indicating DMRS ports in different CDM groups for layer combination {1+2} in SDM, down-select one from the following Options:
· Refined Option 1:
· Add new entry {0, 2, 3} to the DMRS table for the layer combination {1+2};
· Support: ZTE, Spreadtrum, OPPO, Panasonic, Fujitsu, Intel, Ericsson, Nokia/NSB, NTT DOCOMO, Lenovo
· Refined Option 2:
· If the layer combination {1+2} of SDM is indicated: when SRS resource set indicator is ‘10’, the first DMRS port corresponds to the layer of the first TPMI or SRI, and the remaining two DMRS ports correspond to the layers of the second TPMI or SRI, when SRS resource set indicator is ‘11’, the first two DMRS ports correspond to the layers of the second TPMI or SRI and the remaining one DMRS port correspond to the layer of the first TPMI or SRI
· Support: InterDigital, vivo, xiaomi, Apple, QC, Samsung, Google, NEC, Xiaomi

MediaTek/Sharp prefer to discuss the issue of interpretation DCI field SRS resource set indicator first, since their proposal is to use codepoint 11 to swap the association between TPMI/SRI fields and SRS resource set, which can support the targeted function for layer combination 1+2. 
LG: thinks there is no spec impact since DCI beam indication/switch can do the job.
CATT: prefer Option 3, but @CATT: I do not see how Option 3 save bits since Option 1 and Option 2 do not request extra bit, they use the existing bit field I think. 

	Huawei, HiSilicon
	We have a strong concern regarding Option 2. Option 2 and the original Option 3 both define specific rules to support layer combination {1+2} except Option 2 uses one reserved value of the ‘SRS resource set indicator’ field which should be avoided if alternative solutions exist (eg supporting Option 3). Our preference is to further discuss all three options as this is not a pressing issue.  



Proposal for Round 2 Discussion
Updated Proposal 1-4: To support indicating DMRS ports in different CDM groups for layer combination {1+2} in SDM, down-select one from the following Options:
· Refined Option 1:
· Add new entry {0, 2, 3} to the DMRS table for the layer combination {1+2};
· Support: ZTE, Spreadtrum, OPPO, Panasonic, Fujitsu, Intel, Ericsson, Nokia/NSB, NTT DOCOMO, Lenovo. FGI, Huawei, HiSilicon,
· Refined Option 2:
· If the layer combination {1+2} of SDM is indicated: when SRS resource set indicator is ‘10’, the first DMRS port corresponds to the layer of the first TPMI or SRI, and the remaining two DMRS ports correspond to the layers of the second TPMI or SRI, when SRS resource set indicator is ‘11’, the first two DMRS ports correspond to the layers of the second TPMI or SRI and the remaining one DMRS port correspond to the layer of the first TPMI or SRI
· Support: InterDigital, vivo, xiaomi, Apple, QC, Samsung, Google, NEC, Xiaomi
· Option 3: For layer combination of {1+2}, the DMRS port in the CDM group with only one port is mapped to the SRI/TPMI field indicating one layer, and the DMRS ports in the CDM group with 2 ports are mapped to the SRI/TPMI field indicating 2 layers
· Huawei, HiSilicon, CATT, ZTE, 
· Option 4: (no additional enhancement DMRS indication): 
· [bookmark: _Hlk128442101]Lenovo, LG
· Option 5 (SRS resource indicator 11 to indicate the 1st TPMI/SRI and 2nd TPMI/SRI field are associated with 2nd and 1st SRS resource set): 
· MediaTek.

	Company Name
	Comments

	Mod
	Option 3/4/5 are brough back to the proposal. @All, if you have not shared your preference on the Options, please input your preference so that we can do down-select soon

	FGI
	We have preference on Option 1, which is the most straightforward approach. There are still many reserved values in the Antenna port table for rank=3. Using one of the reserved values may not be a problem.

	Lenovo
	We still think no additional enhancement is needed for this issue, however, for the same of progress, we can accept option 1.

	QC
	We are not sure what is the benefit of Option 5. Also, the previous agreement mentions “support at least one …”. The understanding was that one solution is needed to address the issue for 1+2 layers. Hence, we think Option 4 can be removed.
Regarding Option 1, we do not see the need to add new DMRS port entries (which will result in adding new DMRS tables like in Rel-16). Option 2 does not have any cost (such as DCI overhead, or the need for defining new entries, or the need for a new UE capability like “supportNewDMRS-Port-r16” in Rel-16).

	Ericsson 
	Support Option 1. In NR, DMRS ports are indicated using the Antenna ports field and we can’t see any reason to change this (e.g., by indicating DMRS ports using the SRS resource set indicator field as in Option 2). Adding a new DMRS table is specification is not significant effort (similar tables were introduced for the DL in NR Rel-16) and requires no extra DCI overhead.
Regarding Option 2, we recognize that this can be used for associating different CDM groups for different TRPs. However, it prevents NW from associating a single CDM group per TRP (such that the other CDM group(s) can be reserved for other UEs), which complicates/limits MU-MIMO scheduling. Indeed, with Option 2, the CDM group associated with a TRP will change during rank adaption, which is not preferred. 

	CATT
	Support option 3 as previous discussions.

	LG
	Support option 4. Any spec enhancement is not needed. Specifically, if beam indication DCI indicates swapped two UL TCI states and UL scheduling DCI indicates 2+1 SDM with different CDM group, it is effectively the same as 1+2 SDM with different CDM group.
@QC: the agreement also states “Other options are not precluded”

	Spreadtrum
	Support option 1 to avoid new rule and potential spec impact.

	Huawei, HiSilicon
	Support the updated proposal.  Prefer Option 3.

	Mod
	Here is the latest proposal after Offline session on 03/01/2023:
Updated Proposal 1-4: 
To support indicating DMRS ports in different CDM groups for layer combination {1+2} in SDM, down-select one from the following Options:
· Refined Option 1:
· Add new entry {0, 2, 3} to the DMRS table for the layer combination {1+2}; 
· Support: ZTE, Spreadtrum, OPPO, Panasonic, Fujitsu, Intel, Ericsson, Nokia/NSB, NTT DOCOMO, FGI, Huawei, HiSilicon, MediaTek, Lenovo, Samsung, LG, CATT, 
· Strong concern: QC 
· Refined Option 2:
· If the layer combination {1+2} of SDM is indicated: when SRS resource set indicator is ‘10’, the first DMRS port corresponds to the layer of the first TPMI or SRI, and the remaining two DMRS ports correspond to the layers of the second TPMI or SRI, when SRS resource set indicator is ‘11’, the first two DMRS ports correspond to the layers of the second TPMI or SRI and the remaining one DMRS port correspond to the layer of the first TPMI or SRI
· Support: InterDigital, vivo, Apple, QC, Samsung, Google, NEC, Xiaomi
· Strong concern: MediaTek, Huawei, HiSilicon, ZTE
· Option 3: For layer combination of {1+2}, the DMRS port in the CDM group with only one port is mapped to the SRI/TPMI field indicating one layer, and the DMRS ports in the CDM group with 2 ports are mapped to the SRI/TPMI field indicating 2 layers
· Huawei, HiSilicon, CATT, ZTE, 
· Option 4: (no additional enhancement DMRS indication): 
· Lenovo, LG
· Option 5 (SRS resource indicator 11 to indicate the 1st TPMI/SRI and 2nd TPMI/SRI field are associated with 2nd and 1st SRS resource set): 
MediaTek.



Issue #5(closed): SRS, maximal number of layers and DCI codepoint design for SFN scheme
Summary
In the pre-RAN1 offline email discussion and companies’ contribution, the issue of  configuration of SRS resource sets for SFN were discussed, including the number of SRS resources in each set, the number of ports of indicated SRS resources for CB.
Regarding the configuration of SRS resource sets for CB or NCB PUSCH for SFN scheme, the views of companies based on the pre-RAN1 offline email discussion and companies’ contribution are:
· The number of SRS resources configured in two sets for SFN scheme:
· Alt1: same (as in current spec): ZTE (for CB), OPPO, Xiaomi, CATT, MediaTek, Nokia/NSB, QC, Intel (1st preference), Lenovo, Fujitsu
· Alt2: Can be same or different: Huawei, HiSilicon, InterDigital, ZTE (for NCB), vivo, FGI, LG, Ericsson, Apple (for NCB), Samsung, Intel (ok with it), NTT DOCOMO, Google, Spreadtrum, vivo, NEC, 
· The number of ports of two indicated SRS resources for CB PUSCH of SFN scheme:
· Alt1: same (as in current spec): OPPO, Xiaomi, MediaTek, QC, CATT, Nokia/NSB, Lenovo, Fujitsu, NEC
· Alt2: Can be same or different: Huawei, HiSilicon, ZTE, vivo, FGI, LG, CATT, Ericsson, Samsung, Apple, NTT DOCOMO, Google, Spreadtrum, vivo, InterDigital, Ericsson, 

FL comments: the views on the issue of number of resources and ports are diverging. If we cannot conclude on the Alt2 of either issue, the result is that we still follow the current spec (i.e., Alt1) automatically. 
The issue of configuring maximal number of layers for SFN scheme was discussed in pre-RAN1 offline email discussion and also in contributions, the views are:
· Alt1: The legacy maxRank is applied to SFN: 
· vivo, QC (support to include both Alts), CATT, Intel, Google, Nokia/NSB, Lenovo, NEC
· Alt2: Configuring a separate parameter of maximal number of layers for SFN: 
· Spreadtrum, OPPO, LG, Apple, QC (support to include both Alts), Samsung, MediaTek, ZTE, InterDigital, Fujitsu, Xiaomi, 

Regarding the value of the maximal number of layers for SFN, the views gathered in pre-RAN1 offline email discussion and companies’ contributions are: 
· Alt1: up to 2: QC, Samsung, Apple, Google, Spreadtrum, MediaTek, ZTE, InterDigital, Lenovo, NEC, Huawei, HiSilicon, OPPO, Panasonic, CMCC, Apple, 
· Alt2: up to 4: LG, CATT, Intel, vivo, Nokia/NSB, Fujitsu, Xiaomi

Companies (OPPO, vivo, CATT, Intel, QC and NTT DOCOMO) provided views on indication of dynamic switching sTRP vs SFN and the determination of the size of TPMI/SRI and DCI size alignment for dynamic switch between sTRP and SFN.
Proposal for Round 1 Discussion

First, one proposal on the configuration of maximal number of layers for SFN vs sTRP:
[bookmark: _Hlk128380246]Proposal 1-5a On dynamic switching between STxMP SFN scheme and sTRP transmission:
· The legacy maxRank/Lmax is applied to sTRP transmission
· For configuration of SFN, down-select one from the following:
· Alt1: The legacy maxRank/Lmax is applied to STxMP SFN
· Alt2: Configure a separate parameter for the maximal number of layers for STxMP SFN
· The number of layers that can be indicated to STxMP SFN transmission, down-select one from:
· Alt1: can be up to 2 layers subject to UE capability
· Alt2: can be up to 4 layers subject to UE capability.
Second, one proposal on how to interpret the DCI field codepoint and how to use each TPMI/SRI field for SFN vs sTRP. 
Proposal 1-5b: The codepoints of “SRS resource set indicator” in DCI for dynamic switching between STxMP SFN and sTRP transmission is interpreted as follows:
· The codepoints 00 and 01 indicate sTRP transmission. Codepoint 00 indicates the first SRS resource set and 01 indicates the second SRS resource set. Down-select one from the following Alts:
· Alt-1: For CB PUSCH, the 1st TPMI field indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, the 1st SRI field indicates the precoding/rank. FFS: 2nd TPMI/SRI field are reserved or absent.
· Alt-2: For CB PUSCH, concatenating the 1st and 2nd TPMI fields indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, concatenating the 1st and 2nd SRI fields indicates the precoding/rank.
· Alt-3: 
· When codepoint is 00: For CB PUSCH, the 1st TPMI field indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, the 1st SRI field indicates the precoding/rank. 
· When codepoint is 01: For CB PUSCH, the 2nd TPMI field indicates the precoding/rank and the 2nd SRI field indicates the SRS resource. For NCB, the 2nd SRI field indicates the precoding/rank.
· The other TPMI/SRI field are unused.
· The codepoints 10 indicate STxMP SFN transmission with the first and second SRS resource set.
· The 1st TPMI/SRI fields indicate the rank and precoding/SRI for the first SRS resource set and the 2nd TPMI/SRI fields indicate the precoding/SRI for the second SRS resource set, which is same to the design of Rel-17 mTRP PUSCH TDM scheme. 
· The codepoint 11 is reserved. 

Proposal 1-5c: … (The proposal on determining the bit size of DCI fields and DCI size is coming…. , which depends on the conclusion of above two issues, similar to SDM case.)

Companies’ views: 
	Company 
	Comments

	QC
	In general, we think this proposal can wait until after the details of SDM scheme is decided. We do not see any reason why fundamentally a new design is needed for SFN compared to SDM. For now, perhaps we can focus on whether the max number of layers for SFN should be 2 or 4 (based on the WID, we think the max number should be 2, i.e., 4 across both panels) 

	Google
	Proposal 1-5a: Support

Proposal 1-5b: We also think we can wait for the decision for SDM scheme. 

	Samsung
	We also have similar view with Qualcomm. We think most of design can be shared between SDM and SFN. 
For SFN layer, we think to support up to 2 layers for SFN is reasonable. Because SFN scheme is for reliability, we don’t need to consider high rank case for this scheme. 

	NTT Docomo
	Support the two proposals. 
We feel that down selection in proposal 1-5b may depend on the outcome of proposal 1-5a.

	MediaTek
	Support Proposal1-5a with Alt 2 for 2nd bullet and Alt1 for 3rd bullet:
We suggest reaching the consensus for 3rd bullet first. In our view, the maximal number of layers for SFN is determined according to how many layers the UE could transmit to one TRP in SFN scheme. Hence, up to 2 layers for SFN is more reasonable to us. Moreover, this is confusing if the maximal number of layers is 4 for SFN scheme but up to 2 DRMS ports only are allowed.  

Support Proposal1-5b with Alt1: 
Analogous to the layer indication for TDM repetition, we have the agreement that the number of layers is indicated by the first SRI/TPMI field only, such that we prefer to reuse the interpretation of SRS resource set indicator field for R17 TDM repetition 

	vivo
	Support 1-5a,
1-5b depends on outcome of 1-5a, we prefer alt1 for first bullet


	Intel
	We support proposal 1-5a and 1-5b can be determined later. 
For proposal 1-5a, our understanding is up to 4 layers can be transmitted, which means 4 layers can be transmitted through both panels in SFN scheme. Then, the legacy configuration of maxRank can be reused for SFN transmission mode and sTRP transmission mode. Thus, we prefer Alt 1 (1st bullet) + Alt 2 (3rd bullet)

	Sharp
	Similar view with QC and amsung, and we also prefer to support up to 2 layers.

	LG
	Support up to rank 4 SFN. Even for rank 3 and 4, SFN can provide power boosting gain and there is no addition spec impact to support rank 3 and 4 SFN.
Support different maxRank for SFN and STRP. For example, if two panels have 2 ports and 4 ports, respectively, then max # of layer for STRP is 4 but that for SFN is 2.

	CATT
	Same view as QC to postpone the proposal after the agreements for SDM scheme. Many issues should be discussed, e.g., Do the bitwidths of two SRI/TPMI fields for SDM scheme and sTRP aligned? 

We are fine with two alt2 in proposal 1-5a.

	Xiaomi
	Proposal 1-5a: Support
Proposal 1-5b: this discussion also depends on the outcome of SDM scheme.

	ZTE
	We are generally fine to further discuss this after the outcome of SDM scheme.

However, we do not agree with QC that “We do not see any reason why fundamentally a new design is needed for SFN compared to SDM”. It should be noted that the design of the first and second TPMI/SRI field is totally different between SFN and SDM, where the rank is indicated by the first field in case of SFN. Consequently, the design of related parameters (i.e. maxRank and Lmax) of TPMI/SRI fields in SFN and SDM should be decoupled.

	NEC
	Proposal 1-5a: we are fine with the proposal, we support up to 2 layers and each panel can transmit the same 2-layer.
Proposal 1-5b: for “00” and “01” support Alt-3.

	Lenovo
	We share similar view with QC, Samsung and Sharp that both proposals can be discussed after the design of SDM scheme.

	Nokia/NSB
	Support Proposal 1-5a. 
For the second bullet: support Alt1 (the legacy maxRank/Lmax applied for STxMP SFN).  STxMP mode switching is assumed via RRC, there is no problem to re-configure also maxRank according to SFN. 
For the third bullet: Support Alt. 2

Ok with proposal 1-5b: 

	Fujitsu
	Support the two proposals in general, and support a similar design between SDM and SFN.

	Spreadtrum
	Proposal 1-5a: Support. 
Proposal 1-5b: Fine with this proposal. It can be discussed after the similar issue for SDM.

	OPPO
	Proposal 1-5a: support. For second bullet, we support Alt2. For third bullet, we support Alt1. Since the main application of SFN scheme is to increase the reliability and same layers are transmitted for both panels, up to 2 layers is reasonable.
Proposal 1-5b: support with Alt-1. Same view with MediaTek.

	InterDigital
	We also think that similar design should be followed between SFN and SDM. We can first decide on SDM.

	[bookmark: _Hlk128380481]Huawei, HiSilicon
	Proposal 1-5a: Support. We think to facilitate reducing the size of TPMI/SRI fields, it is necessary to configure a separate maximal number of layers for SFN (Alt 2). As for the number of layers, we support Alt1 as it is aligned with the WID. Also, we think the main usage of SFN is to enhance the coverage. We don’t see much of a use of transmitting 4 layers in coverage limited scenarios.

Proposal 1-5b: This can wait until decision is made for SDM.



Proposal for Round 2 Discussion
On proposal 1-5a, we have companies’ inputs on those Alt.
Proposal 1-5a On dynamic switching between STxMP SFN scheme and sTRP transmission:
· The legacy maxRank/Lmax is applied to sTRP transmission
· For configuration of SFN, down-select one from the following:
· Alt1: The legacy maxRank/Lmax is applied to STxMP SFN
· Intel, Nokia/NSB, Lenovo
· Alt2: Configure a separate parameter for the maximal number of layers for STxMP SFN
· MediaTek, LG, CATT, OPPO, Huawei, HiSilicon, Samsung, FGI, NTT Docomo, QC, Spreadtrum
· The number of layers that can be indicated to STxMP SFN transmission, down-select one from:
· Alt1: can be up to 2 layers subject to UE capability
· Samsung, MediaTek, NEC, OPPO, Huawei, HiSilicon, FGI, QC, Spreadtrum
· Alt2: can be up to 4 layers subject to UE capability.
· Intel, LG, CATT, Nokia/NSB, Lenovo, NTT Docomo, Ericsson
	Company 
	Comments

	Mod
	Please share your preference on those alts so that we can do down-selection in this meeting; Companies who already shared their preference are already listed there.

	Samsung
	For maxRank/Lmax, we prefer Alt2 (a separate parameter for STxMP SFN).
For supported layers for SFN STxMP, we think supporting up to 2 layers (Alt1) is enough for coverage-limited scenario. 

	FGI
	Regarding the configuration of maxRank, support Alt2.
Regarding the number of layers that can be indicated, support Alt1. Since SFN is typically used in coverage-limited scenarios, we don’t see the benefit of {4+4} layers for STxMP SFN. 

	Lenovo
	Our preference is added.

	NTT Docomo
	 Our preference is added. 

	Ericsson
	For the third bullet, we support Alt2 (out preference is added in the above). SFN for STxMP should support the same number of layers as sTRP. Otherwise, UE has to sacrifice reliability for increased throughput by switching from SFN to sTRP to support higher rank. 
If max SFN rank is 4, either of the alternatives for the second bullet is ok (but Alt1 seems simpler). If SFN rank is limited to 2, max rank for SFN may be smaller than max rank for sTRP and we support Alt2.

	Spreadtrum
	Our preference is added.
We think SFN scheme is for reliability and up to 2 layers is more reasonable.


	
	Proposal 1-5a: Support. 

For the number of layers, we support Alt1 as it is aligned with the WID. Also, we think the main usage of SFN is to enhance the coverage. We don’t see much of a use of transmitting 4 layers in coverage limited scenarios.





(Closed) Issue#6 Dynamic switching between SDM/SFN and Rel-17 TDM scheme 
Summary
We had an FFS on switching between SDM and Rel-17 mTRP PUSCH TDM scheme:
	Agreement
For the switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme, Alt2 is supported. FFS: Whether Alt1 is supported in addition to Alt2.
· Alt1: Support dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme
· FFS: how to support dynamic switching, e.g., using the indicated PUSCH repetition number
· Note: It is up to gNB implementation to configure SDM scheme of single-DCI based STxMP PUSCH or Rel-17 mTRP PUSCH TDM scheme or both of them in RRC. Dynamic switching between them is only when both schemes are configured in RRC.
· Alt2: Support RRC-based switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme



Companies’ views in the contributions:
· Alt1: RRC-based switching between SDM/SFN and Rel-17 mTRP PUSCH TDM
· Support:  Ericsson, QC, 
· Alt2: DCI-based dynamic switching between SDM/SFN and Rel-17 mTRP PUSCH TDM
· Support: CATT, Fujitsu, ASUSTek, MediaTek

FL comments: This issue has been discussed for a couple of meetings and did not reach consensus.  It looks like a better way forward is to make conclusion that there is no consensus to support dynamic switch.
Proposal for Round 1 Discussion
Proposal Conclusion 1-6: There is no consensus to support dynamic switching between STxMP SDM/SFN scheme and Rel-17 mTRP PUSCH TDM scheme
Companies’ views: 
	Company Name
	Comments

	QC
	Support.

	Google
	Support

	Samsung
	For the simple design, we can support.

	NTT Docomo
	Support 

	vivo
	support

	Intel
	Support

	LG
	If asymmetric panel is supported, we can support the conclusion in order to avoid complicate DCI field design. Otherwise, dynamic switching for SDM and TDM is beneficial because SDM is vulnerable to blockage channel. If PUSCH decoding fails due to blockage in SDM transmission, gNB can configure retransmission with TDM.

Mod: Please see the update on Proposal 1-1a.

	CATT
	Do not support. We believe it can provide scheduling flexibility for gNB thus it is necessary to at least support dynamic switching between SDM and TDM.



	Xiaomi
	Support

	ZTE
	Support

	NEC
	Actually, we can be OK with RRC based switch. But we would like to understand whether the following case belong to dynamic switching: DCI 1 for SDM to STRP (supported), DCI 2 for STRP to TDM (specified), DCI 1 and DCI 2 are almost adjacent.

Mod: I think the example of DCI 1 and DCI 2 you mentioned can not happen in real system because in RRC, the system can only configure either rel-18 TDM or SDM.  If RRC configures TDM, the DCI would indicate either a PUSCH with TDM or a PUSH with sTRP.  If RRC configures SDM, the DCI would indicate either a PUSCH with SDM or a PUSCH with sTRP. 

	Lenovo
	Support

	Nokia/NSB
	OK

	Fujitsu
	We share a similar view with LG. The proposal is more suitable for asymmetric panels.

	Spreadtrum
	Support

	OPPO
	Support

	InterDigital
	OK

	Huawei, HiSilicon
	Support the conclusion.


(Closed) Issue#7 2 CWs for SDM scheme
Summary
The issue of supporting 2 CWs for SDM has been discussed for a couple of meeting. And the contributions provided the following views on this issue:
· Alt1: Support 2 CWs for SDM scheme
· Support: InterDigital, ZTE, Lenovo, CATT, NTT DOCOMO
· Alt2: Do not support 2 CWs for SDM scheme
· Support:  Spreadtrum, Panasonic, vivo, Ericsson, Samsung, MediaTek, 

Ericsson, MediaTek and NTT DOCOMO proposed to confirm the WA on STxMP SDM scheme with 1 CW.
FL comments: The views on 2 CWs for SDM are still quite similar to previous meetings, which quite diverge. The evaluation results provided in tdocs do show the gain of 2 CW but companies are concerned about the specification effort and complexity, and also possible marginal gain. 
Proposal for Round 1 Discussion
According to the views in contributions of this meeting and also discussion in previous meeting, the following proposals are made:
Proposal Conclusion 1-7a: There is no consensus to support 2 CWs in single-DCI based STxMP SDM scheme
Proposal 1-7b: Confirm the working assumption with the following updates:
Support the following scheme for STxMP PUSCH transmission in single-DCI based mTRP system in Rel-18:
· SDM scheme with one CW
· In RAN1#110bis-e, RAN1 will only consider SFN based transmission scheme to support in addition to the above. Decision to support or not to be made in RAN1#110bis-e.
 Companies’ views: 
	Company 
	Comments

	QC
	Support.

	Google
	Support both proposals

	Samsung
	We support both 1-7a and 1-7b.

	NTT Docomo
	Support 

	MediaTek
	Support both Proposal1-7a and Proposal1-7b

	vivo
	support

	Intel
	Support

	Sharp
	Support

	LG
	Support

	CATT
	Do not support. Considering the high differences of channel quality between the two panels, it is of necessity to support 2 CWs.

	Xiaomi
	support

	ZTE
	Even though several companies include us proved that the supporting of 2CWs is beneficial for SDM STxMP PUSCH, we can understand the time budget for the leftover issue is not sufficient. For the sake of progress, we can compromise to be supportive of the above.

	Lenovo
	We can accept this proposal for compromising.

	Nokia/NSB
	Support Conclusion 1-7a and Proposal 1-7b

	Spreadtrum
	Support 

	OPPO
	Support

	InterDigital
	For the sake of progress, we can accept the proposal.

	Huawei, HiSilicon
	Support both Conclusion 1-7a and Proposal 1-7b

	
	


Issue#8 DFT-s-OFDM for single-DCI based STxMP
Summary
Companies proposed to support DFT-s-OFDM waveform for single-DCI based STxMP scheme: 
· Huawei, HiSilicon proposed that for DFT-s-OFDM waveform, the PUSCH of SDM scheme only supports layer combination of 1+1 and PUSCH of SFN scheme supports only 1 layer.  
· Panasonic proposed to support STxMP with one layer from each panel for DFT-s-OFDM waveform.
· vivo proposed to support SDM scheme for DFT-s-OFDM
· Ericsson supports SDM for DFT-s-OFDM and proposed to add additional  “Antenna ports” table to support indication of two DMRS ports for SDM in DFT-s-OFDM. 

FL comments: It looks like reasonable to extend the supporting of STxMP transmission to DFT-s-OFDM and the specification effort seems be not large.
Proposal for Round 1 Discussion
Proposal 1-8: Support single-DCI based STxMP SDM scheme and SFN scheme for DFT-s-OFDM waveform:
· Support SDM scheme with layer combination {1+1} for DFT-s-OFDM waveform
· Adding new DMRS port table to support indication of two DMRS ports for SDM with layer combination {1+1} for DFT-s-OFDM and FFS the new DMRS table.
· Support SFN scheme with 1 layer transmission for DFT-s-OFDM waveform

Companies’ views: 
	Company 
	Comments

	QC
	Do we need a proposal for SFN? Any spec impact? (We thought it is automatically supported).
For SDM, we are supportive, but we think it should not be limited to 1+1 only (if DFT-s-OFDM is extended to PUSCH with more than 1 layer, there is no need to limit to 1+1 only). 

	Google
	Do not support more than 1 layers for DFT-s-OFDM. This would create a lot of issues for further study, which could be considered as out of scope. 

	Samsung
	We don’t support this proposal.
This is out-of scope because this DFT-s-OFDM based STxMP scheme means multi-layer DFT-s-OFDM scheme. 

	NTT Docomo
	Do not support. We think two layers for DFT-s-OFDM is supported is out of scope.

	MediaTek
	Not support.
We have similar view with Google

	vivo
	Support the proposal. We don’t see why it is out of scope. With SDM, since each panel transmits 1 layer, and only new DMRS table needs to be specified

	Intel
	We are not opposed to multi-layer DFT-S-OFDM but it seems to be outside the scope of this work

	LG
	We should prioritize CP OFDM first. 

	CATT
	We are fine with the second bullet. The proposal for SDM scheme needs more discussion.

	Xiaomi
	Multi-layer DFT-s-OFDM seems o to be out of scope

	ZTE
	Not needed as concerns mentioned by companies.

	Lenovo
	Don’t support.

	Nokia/NSB
	Do not support. Not clear what motivates extending number of layers for this case. 

	Fujitsu
	The design of DFT-s-OFDM can be deprioritized after completing that of OFDM.

	Spreadtrum
	Not support. 

	OPPO
	Not support. We also think it is out of scope.

	InterDigital
	Do not support. Multi-layer DFT-s-OFDM is out of scope.

	Mod
	So far, the views are:
· Support the proposal: QC, vivo, 
· Not support the proposal: Google, Samsung, NTT DOCOMO, MediaTek, Intel, CATT (no ok the SDM part), Xiaomi, ZTE, Lenovo, Nokia/NSB, Spreadtrum, OPPO, InterDigital,
· Low priority: LG, Fujitsu, 

Majority companies do not support the proposal and the major reasons include: the proposal would mean multi-layer DFT-s-OFDM, that is out-of-scope.
I would suggest to update the proposal 1-8 to make an conclusion that there is consensus to support this. 
Updated Proposal conclusion 1-8: There is no consensus to Support support single-DCI based STxMP SDM scheme and SFN scheme for DFT-s-OFDM waveform: in rel-18.
· Support SDM scheme with layer combination {1+1} for DFT-s-OFDM waveform
· Adding new DMRS port table to support indication of two DMRS ports for SDM with layer combination {1+1} for DFT-s-OFDM and FFS the new DMRS table.
· Support SFN scheme with 1 layer transmission for DFT-s-OFDM waveform
 


	QC
	For SFN scheme, it is automatically supported (no spec change is needed). Hence, we can conclude the opposite for SFN scheme.

For SDM scheme, we understand that there are some spec impacts, but we fail to see why this is out of scope. It would be a pity to not support DFT-s-OFDM for SDM since it would be very useful for cell-edge Ues.

	Huawei, HiSilicon
	We don’t agree with the updated conclusion 1-8. 

In principle, we think that DFT-s-OFDM should be supported for both SFN with 1 layer and SDM with {1+1} layer

However, given inputs from multiple companies, we suggest to consider the support for SFN and SDM separately (have independent proposal for each). Support DFT-s-OFDM for SFN seems to be much less controversial. Even some companies believe that it is already supported by default. We could have a note in the SFN proposal that the support of DFT-s-OFDM for SFN may not have a spec impact.

For SDM, we are not sure why multiple companies consider the {1+1} layer SDM as a multi-layer scheme and, hence, out of scope. In SDM PUSCH with the layer combination {1+1}, the precoding of each panel is independent and each layer is only mapped to the antenna port(s) of one panel and, hence, the single carrier property (and the low PAPR property) of each layer is maintained; similar to the legacy single-panel 1-layer DFT-s-OFDM. 

In light of the above observation, we would like to ask opposing companies to please further clarify why they consider supporting DFT-s-OFDM for {1+1} layer SDM out of scope.




Proposal for Round 2 Discussion
From round 1 discussion, we have the following views on supporting SDM/SFN in DFT-s-OFDM:
· Support: QC, vivo, Huawei, HiSilicon, Ericsson
· Not support: Google, Samsung, NTT DOCOMO, MediaTek, Intel, CATT (no ok the SDM part), Xiaomi, ZTE, Lenovo, Nokia/NSB, Spreadtrum, OPPO, InterDigital, 
· Low priority: LG, Fujitsu, 

Mod Note: It is obvious that we can not reach consensus to support them now. And that does not have impact on other designs. So, I suggest we cease the discussion now and check it back in future meeting.
Got some offline comments that we might have different temperature on SDM and SFN in DFT-s-OFDM. For that I split the proposal 8-1 into two separate proposals for SDM and SFN, respectively. 
Proposal 1-8a: Support SDM scheme with layer combination {1+1} for DFT-s-OFDM waveform
· Adding new DMRS port table to support indication of two DMRS ports for SDM with layer combination {1+1} for DFT-s-OFDM and FFS the new DMRS table.

Proposal 1-8b: Support SFN scheme with 1 layer transmission for DFT-s-OFDM waveform
	Company 
	Comments

	Mod
	Please share your views on SDM of layer {1+1} in DFT-s-OFDM and SFN in DFT-s-OFDM separately. 

	CATT
	We are fine with the SFN part.

	Huawei, HiSilicon
	Proposal 1-8a: Support. 
In SDM PUSCH with the layer combination {1+1}, the precoding of each panel is independent and each layer is only mapped to the antenna port(s) of one panel and, hence, the single carrier property (and the low PAPR property) of each layer is maintained; similar to the legacy single-panel 1-layer DFT-s-OFDM. We are not sure why some companies believe that 1+1 layer SDM is considered multi-layer DFT-s-OFDM.

Proposal 1-8b: Support. 




 Other Issues of single-DCI based STxMP PUSCH
If you think there are other issues that shall be discussed for single-DCI based STxMP PUSCH, please input below
	Company Name
	Comments

	Nokia/NSB
	Depending on the changes to the maxRank. We shall discuss how that impacts the specification text on calculating LBRM. This is not critical as such and can be also handled when the solution is ready on number of maxRanks. 

	Huawei, HiSilicon
	panel specific codebook capability reporting: 
Currently, UE only reports one codebook capability that is applicable to the transmitting panel. In STxMP where two panels are used for transmission, each panel may have different capability for supporting of UL codebook type. For example, one panel may support fullCoherent/partialCoherent/oncoherent codebook, while the other panel may only support partialCoherent/oncoherent codebook. In such a case, reporting a UE level codebook capability is sub-optimal as the more conservative choice among the two possibilities would have to be reported. For instance, in the above example, ‘partialCoherent’ must be reported for the UE. In our view, in order for the gNB to obtain the codebook capability of each panel, panel specific codebook capability should be reported.
Panel specific PUCCH bit rate and/or PUCCH Res ratio configuration:
 To ensure the coverage when UCI is multiplexed into PUSCH resources, the specification allows the gNB to control the code rate as well as the proportion of Res for the multiplexed UCI. The UCI-OnPUSCH IE can be RRC configured for PUSCH and it includes betaOffsets and scaling parameters where betaOffsets is used to control the offset of the UCI bit rate with respect to the data bit rate and the scaling is used to specify the upper limit of the proportion of Res that can be used by the UCI to all Res that are allocated for PUSCH. For the STxMP scenario, UCI may also be multiplexed with such STxMP PUSCH. Further study is needed on how to configure or indicate the UCI multiplexing on the STxMP PUSCH; in particular, whether or not panel-specific betaOffsets and scaling are required. 



Multi-DCI based STxMP PUSCH
Issue #1: Configurations for STxMP PUSCH+PUSCH
Summary
	Agreement
· For multi-DCI based STxMP, to schedule a PUSCH for STxMP PUSCH+PUSCH transmission, 
· Alt1: The first SRS resource set is associated with coresetPoolIndex value 0 and the other SRS resource set is associated with coresetPoolIndex value 1
· The PUSCH is associated with SRS resource set with the same value of coresetPoolIndex 
· FFS: Which is the first SRS resource set, e.g., the set with lower set ID.



Regarding the FFS on “which is the first SRS resource set”:
· Huawei, HiSilicon, Spreadtrum, OPPO, Lenovo and QC proposed that the first SRS resource set is the SRS resource set with lower set ID; 
· While Nokia/NSB proposed to associate it through the CORESETPoolindex of scheduling DCI.  

FL comments: using the set with lower set ID seems to be a reasonable and simple design.
Companies also discussed the issues related with RRC configurations for the SRS resource sets of CB or NCB for STxMP PUSCH+PUSCH, and the views are:
· Huawei, HiSilicon: (1) the number of SRS resources in two sets can be same or different (2) The maxRank/Lmax are configured separately for each set.
· ZTE: the transmission parameters (number of SRS resources, number of ports of indicated SRS resources, maxRank/Lmax, nrofSRS-Ports, codebookSubset, fullpowermode) shall be configured separately for each SRS resource sets. 
· Spreadtrum: (1) Configure separate maxRank to two SRS resource sets (2) number of SRS ports in two sets for CB can be different, number of indicated SRS resources of two sets for NCB can be different. 
· OPPO: for CB: separate codebook subsets are configured for two sets, separate maxRank1 and maxRank2 configured for two sets.
· vivo: the number of SRS resources in two sets can be different. The number of ports can be different. Separate maxRank configured to two SRS resource sets. 
· LG: Support separate max rank, codebook subset restriction, and full power mode for different Tx panels for MDCI MTRP.
· CATT: maximal number of layers per TRP, Separate codebookSubsets, maxRanks and txConfigs are configured for different SRS resource sets.
· QC: same number of SRS resources in two sets and no need to configure separate codebook for two sets. 
· Nokia/NSB proposed to configure panel-specific codebook for STxMP PUSCH. 

FL comments: the proposals focus on whether we shall configure per-TRP PUSCH transmission parameters. In current spec, the number of SRS resources in those two sets is same and the single maxRank/Lmax, codebook subsets, full power mode apply to both sets, for which we can discuss per-ser configuration. About the number of ports, in current spec, the number of port of different SRS resources in one set can even be different. So, it seems that we do not make new design for that.
Proposal for Round 1 Discussion

Proposal 2-1a: Of the two SRS resource sets configured for multi-DCI based STxMP PUSCH+PUSCH, the SRS resource set with lower set ID is the first SRS resource set.
Proposal 2-1b: For the two SRS resource sets configured for multi-DCI based STxMP PUSCH+PUSCH transmission, support the following configurations:
· The number of SRS resources in two sets can be same or different.
· Configure a separate maxRank/Lmax for each SRS resource set
· Configure a separate codebook subset for each SRS resource set of CB
· Configure a separate fullpower mode  for each SRS resource set of CB.
Companies’ views on 2-1: 
	Company 
	Comments

	QC
	Proposal 2-1a: Support.
Proposal 2-1b: Do not support. Please see the discussions related to asymmetric panels for SDM scheme.

	Google
	Proposal 2-1a: Support
Proposal 2-1b: Similar to previous issue in sDCI, it seems this needs more discussion. We need to list the alternatives if different configuration is allowed.

	Samsung
	We can support both proposals in principle. But as Qualcomm mention, we need to clarify whether to support asymmetric panel capability first. 

	NTT Docomo
	Support the two proposals.

	MediaTek
	Support Proposal2-1a
For Proposal2-1b, we prefer to clarify whether to support asymmetric panel capability first

	vivo
	Support both proposals

	Intel
	Support proposal 2-1a. 
We may determine the sDCI case first and discuss proposal 2-1b later. 

	Sharp
	Support Proposal 2-1a.
For Proposal 2-1b, whether to support of asymmetric panel should be clarified first.

	LG
	Support two Proposals.

	CATT
	Support both 2-1a and 2-1b.

	Xiaomi
	Proposal 2-1a: support
Proposal 2-1b: not support this for the same reason as S-DCI .

	ZTE
	Support proposal 2-1a/
Share similar views with companies to discuss asymmetric panel at first.

	NEC
	Support.

	Lenovo
	Proposal 2-1a: Support

Proposal 2-1b: similar view with QC.

	Nokia/NSB
	Support Proposal 2-1a. In general, asymmetric antenna panel operation should be harmonized between s-DCI and M-DCI in terms of SRS resource configurations. 

	Fujitsu
	Proposal 2-1a: Support.
Proposal 2-1b: As before, it is better clarified whether to support asymmetric panels.

	Spreadtrum
	Proposal 2-1a: Support
Proposal 2-1b: We are fine to discuss whether to support asymmetric panels firstly.

	OPPO
	Support the two proposals.

	Mod
	Thanks for the comments. 
Proposal 2-1a is ok to everybody.
The proposal 2-1b is updated according to the comments. Similar to the proposal for SDM,  supporting asymmetric panels is added into the proposal:


Updated Proposal 2-1b: Multi-DCI based STxMP PUSCH+PUSCH supports both symmetric panels and asymmetric panels. For the two SRS resource sets configured for multi-DCI based STxMP PUSCH+PUSCH transmission, support the following configurations:
· The number of SRS resources in two sets can be same or different.
· Configure a separate maxRank/Lmax for each SRS resource set
· Configure a separate codebook subset for each SRS resource set of CB
· Configure a separate fullpower mode  for each SRS resource set of CB.


	QC
	Please see the discussions in Section 2.1.2 and 2.2.2.

	Huawei, HiSilicon
	Proposal 2-1a: Support

Proposal 2-1b: Support in principle. We think the proposed bullets are necessary for asymmetric panel support of per TRP transmission. We are open to discuss further necessary enhancements to support asymmetric panels.
For the first bullet, we think it is necessary to clarify that, “Except when higher layer parameter ul-FullPowerTransmission is set to ‘fullpowerMode2’, the maximum number of SRS resources per set is 2. 

To our moderator: We don’t agree with your above statement that “in current spec, the number of port of different SRS resources in one set can even be different. So, it seems that we do not make new design for that.” We think the number of ports of different resources per set can be different only if ul-FullPowerTransmission is set to ‘fullpowerMode2’. So, we think it is required to discuss different number of ports for the two SRS resource sets.



Proposal for Round 2 Discussion

Proposal 2-1a: Of the two SRS resource sets configured for multi-DCI based STxMP PUSCH+PUSCH, the SRS resource set with lower set ID is the first SRS resource set.
Mod’s note: Proposal 2-1a is supported by all companies. So, no comments is needed.  

Proposal 2-1b: Multi-DCI based STxMP PUSCH+PUSCH supports both symmetric panels and asymmetric panels. For the two SRS resource sets configured for multi-DCI based STxMP PUSCH+PUSCH transmission, support the following configurations:
· The number of SRS resources in two sets can be same or different.
· Except when higher layer parameter ul-FullPowerTransmission is set to ‘fullpowerMode2’
· Configure a separate maxRank/Lmax for each SRS resource set
· Configure a separate codebook subset for each SRS resource set of CB
· Configure a separate fullpower mode  for each SRS resource set of CB.
· Configure different or same number of SRS ports in two sets when fullpower2 is not configured. 

	Company 
	Comments

	Mod
	Proposal 2-1b is updated based on the comments received in round 1. 
@QC, per the offline discussion, I think the updated proposal 1-1a can address your concerns. 

	Samsung
	We are generally fine with proposal 2-1b. 
We suggest following modification:
Proposal 2-1b: Multi-DCI based STxMP PUSCH+PUSCH supports both symmetric panels and asymmetric panels. For the two SRS resource sets configured for multi-DCI based STxMP PUSCH+PUSCH transmission, support the following configurations:
· The number of SRS resources in two sets can be same or different.
· Except when higher layer parameter ul-FullPowerTransmission is set to ‘fullpowerMode2’ note: the difference number of SRS resources in two sets can be configured irrespective of configuration of ‘fullpowerMode2’
· Configure a separate maxRank/Lmax for each SRS resource set
· Configure a separate codebook subset for each SRS resource set of CB
· Configure a separate fullpower mode  for each SRS resource set of CB.
· Configure different or same number of SRS ports in two sets when fullpower2 is not configured irrespective of configuration of ‘fullpowerMode2’. 


	FGI
	Given that the third bullet says that fullpower mode configuration is configured per SRS resource set, we are a little bit confused on the first and the fourth bullet:
· Which fullpower mode configuration is referred by the sub-bullet in the first bullet?
Which fullpower mode configuration is referred by the four bullet?

	Lenovo
	We suggest having a separate proposal on the full power operation for STxMP PUSCH+PUSCH.

	NTT Docomo
	We are supportive of Samsung’s modification. 

	CATT
	We are fine to support both symmetric and asymmetric panels. We agree with Samsung’s modification.

	LG
	We are supportive of Samsung’s modification. 

	Spreadtrum
	Fine with Samsung’s modification.

	Huawei, HiSilicon
	This should be discussed after concluding whether or not asymmetric panels are supported in Proposal 1-1a.



Issue #2: Number of layers in PUSCH
Summary
	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:
· Alt1: Up to 2 in each PUSCH: 
· Huawei, HiSilicon, ZTE, OPPO, Google, CMCC (if TRPs cannot coordinate), Ericsson, 
· Alt 2: Can be more than 2 layers in one PUSCH: 
· Spreadtrum, CATT (RRC configure separate maxRank per TRP to make sure the total does not exceed 4), CMCC (if TRP can coordinate, RRC configure maxRank per panel)
· 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): 
· QC
· Alt4: Define the layer combinations for STxMP PUSCH+PUSCH.
· Nokia/NSB

FL comments: It looks like that this issue is actually about how to ensure the total number of layers does not exceed 4. Restricting each panel to up to 2 is simple but it does not impose limitation on some UE implementation, for example the UE can transmit more than 2 layers with one panel. As suggested by CATT and CMCC, the system might be able to properly schedule the PUSCH so that total number of layers of PUSCH+PUSCH is not beyond 4.
Proposal for Round 1 Discussion
Based on the views in contribution, the following proposal is made to address the “FFS on whether the number of layers of each PUSCH is up to 2”:
Proposal 2-2: For STxMP PUSCH+PUSCH transmission in multi-DCI based system: 
· The UE reports the maximal number of layers of each panel for STxMP PUSCH+PUSCH
· For two overlapped PUSCHs in STxMP PUSCH+PUSCH, 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.

Companies’ views: 
	Company 
	Comments

	QC
	We are generally ok (assuming that the details of UE capability will be discussed later), but for the second bullet, ensuring this in all CG instances can be non-trivial for network unless if two CGs (for CG+CG) have aligned periodicities always. In our view, non-ideal backhaul is not an issue for CG. Hence, it is possible to optimize this for CG+CG. 

	Google
	OK


	Samsung
	We can live with this proposal but we need to discuss whether the limitation of layers for each PUSCH (whether the number of layers of each PUSCH is up to 2) is really needed. In our understanding, more than 2 layers could be scheduled if the PUSCH is not overlapped.

	NTT Docomo
	Support 

	MediaTek
	Support with the following update: 
Proposal 2-2: For STxMP P USCH+PUSCH transmission in multi-DCI based system: 
· The maximal number of layers for one PUSCH is up to 4The UE reports the maximal number of layers of each panel for STxMP PUSCH+PUSCH
· 
· If two PUSCHs will overlap in one or multiple symbol(s)For two overlapped PUSCHs in STxMP PUSCH+PUSCH, the UE does not expect that the total number of layers of two PUSCHs exceeds 4
How to report UE capability per panel or per SRS resource set could be separately discussed, which is relevant to Proposal2-1b. Here, we just define that the maximal number of layers for PUSCH(s) with and without overlapping could be up to 4.
Regarding the overlapping, it is better to clarify the restriction should be applied once two PUSCHs are fully/partially overlapped in time-domain.

	Vivo
	Support the proposal

	Intel
	We are generally ok but wondering how this is specified – the first bullet is related to UE capability – but there is no panel defined yet, will the second bullet be specified ?

	Sharp
	Support

	LG
	Support

	CATT
	Fine with the proposal.

	Xiaom
	Fine with the proposal

	ZTE
	It should be discussed on top of asymmetric panel capability. Then, we can further study whether the above issues are valid.

	NEC
	Support.

	Lenovo
	Fine

	Nokia/NSB
	OK

	Fujitsu
	We are OK with the proposal.

	Spreadtrum
	For multi-DCI based multi-TRP, especially for non-ideal backhaul case, two PUSCHs are independently scheduled by two TRPs. If the number of layers of each PUSCH is up to 2, the PUSCH with rank>2 cannot be scheduled even if there are non-overlapped PUSCHs. Thus, it is unnecessary to limit the maximal number of layers of each PUSCH to 2, which will cause the potential performance degradation per PUSCH.

	OPPO
	Support the proposal.

	Mod
	Thanks for the inputs.  The proposal is updated according to the comments.

@Samsung: the proposal says the limitation is for the two overlapped PUSCHs. If they are not overlapped, they are not STxMP PUSCH+PUSCH and thus this limitation does not apply.

@Intel: my understanding is that the specification shall describe the requirement described in the 2nd bullet. Re the 1st bullet: I guess we will need UE capability reporting on the maximal number of layers in Mdci-based STxMP PUSCH+PUSCH. However, for the wording, please see updated proposal:

@Spreadtrum: I think that is why we can not simply agree support 2 or > 2.

@ MediaTek, the proposal is updated with slightly different wording:

Updated Proposal 2-2: For STxMP PUSCH+PUSCH transmission in multi-DCI based system: 
· The UE reports I maximal number of layers of each panel PUSCH for in STxMP PUSCH+PUSCH can be up to 4 subject to UE capability
· For If two overlapped 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.

 

	Huawei, HiSilicon
	We don’t support the original or the update proposal. We think restricting the number of layers per panel to 2 is reasonable (at least for the overlapping scenario) as it is also adopted for the Sdci based SDM PUSCH and Mdci based PDSCH transmission. 

	MediaTek
	Okay with the updated Proposal 2-2



Proposal for Round 2 Discussion
Please see the latest proposal from last round. That should address most of the comments.
Updated Proposal 2-2: For STxMP PUSCH+PUSCH transmission in multi-DCI based system: 
· The UE reports I maximal number of layers of each panel PUSCH for in STxMP PUSCH+PUSCH can be up to 4 subject to UE capability
· For If two overlapped 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.

@QC: I guess even for CG+CG, the restriction of up to 4 layers for PUCSH+PUSCH is applied too. 
@ZTE: I think no matter whether UE implements symmetric panels or not, this restriction applies.
@HW: different from the Sdci-based PUSCH SDM, the overlapped PUSCHs in Mdci-based PUSCH+PUSCH transmits different CWs and can have different MCS. Therefore, the layer combination for SDM might not apply here.

	Company 
	Comments

	FGI
	Support the proposal.

	Lenovo
	Support

	NTT Docomo
	Support.

	CATT
	Support.

	Spreadtrum
	Support

	Huawei, HiSilicon
	Not support. We think restricting the number of layers per panel to 2 is reasonable (at least for the overlapping scenario) as it is also adopted for the sDCI based SDM PUSCH and mDCI based PDSCH transmission.



Issue #3: UCI multiplexing in case of PUSCH+PUSCH
Summary
Companies discussed the issue of UCI multiplexing in mDCI-based STxMP PUSCH+PUSCH, mainly for the case of PUCCH overlapping with PUSCH+PUSCH. 
· Google: Study the UCI multiplexing related aspects at least for the case that a UE is scheduled with a PUCCH overlapping with two PUSCHs in time domain
· vivo: Support TRP/panel-specific UCI multiplexing, since PUCCH might overlap with PUSCH+PUSCH
· Lenovo: Study the UCI multiplexing rule in STxMP PUSCH and/or PUCCH transmission
· CATT: per TRP UCI multiplexing UCI of PUCCH is multiplexing in PUSCH with same CoresetPoolindex. 
· Intel: Study new collision handling rules for the following scenarios, single PUSCH + STxMP PUCCH, single PUCCH + STxMP PUSCH, STxMP PUCCH + STxMP PUSCH
· Apple: UCI multiplexing for the case a PUCCH overlapping a STxMP PUSCH+PUSCH in time domain. 
· QC: For multi-DCI based STxMP PUSCH+PUSCH transmission, study how to determine UCI multiplexing priority order when the UCI overlaps with multiple PUSCHs (including the PUSCH+PUSCH) in one or more CCs.
· ASUSTek proposed for STxMP PUSCH+PUSCH, the UCI multiplexing rule is applied per TRP. 
· MediaTek proposed to resolve the UCI multiplexing/collision in STxMP PUSCH+PUSCH for each TRP.
· Samsung: Need to discuss the necessity of enhancements on intra-UE multiplexing rules and how to enhance the intra-UE multiplexing rules for mDCI based mTRP SDM STx2P.
One Figure in vivo’s contribution illustrate the related issue:


FL comments: It is a valid issue. Given the current spec, when one UCI overlaps with two PUSCH in STxMP PUSCH+PUSCH, the system/UE do not how to multiplex the UCI, as shown in the above figure. It is worthwhile to study and resolve it.
Proposal for Round 1 discussion
According to the views, the following proposal is made:
Proposal 2-3: For multi-DCI based STxMP PUSCH+PUSCH, study enhancements of the UCI multiplexing rule to address the case that one UCI overlaps with two overlapped PUSCHs of STxMP PUSCH+PUSCH:
· For example, UCI multiplexing per ‘coresetpoolindex’ can be considered.
· For example, dropping rules related to information type, priority index, coresetPoolIndex value, and CC index can be considered.
Companies’ views: 
	Company 
	Comments

	QC
	Support studying this issue further.

	Google
	Support. We suggest we add another example which is to transmit the UCI in both PUSCHs, which could be good for reliability. 

	Samsung
	(Samsung proposed multiplexing rule for multi-cell case but it seems missed)
We support to study this multiplexing rule. But we don’t think this examples are needed for study phase.
In the figure, we should be careful for multiple PUCCH cases. In legacy, two PUCCHs (or PUSCHs) with different CORESETPoolIdex cannot be overlapped in time domain. For mDCI based STxMP PUSCH+PUSCH, this legacy rule can be relaxed for PUSCH but this relaxation is not for PUCCH. Without any clear reason, we can follow the legacy rule for PUCCHs with different CORESETPoolIndex, i.e. we don’t need to allow two PUCCHs to be overlapped in time domain and we need to consider case for one PUCCH + two PUSCHs.

Therefore, we propose following modification:

Proposal 2-3: For multi-DCI based STxMP PUSCH+PUSCH, study enhancements of the UCI multiplexing rule to address the case that one PUCCH UCI overlaps with two overlapped PUSCHs of STxMP PUSCH+PUSCH:
· For example, UCI multiplexing per ‘coresetpoolindex’ can be considered.
· For example, dropping rules related to information type, priority index, coresetPoolIndex value, and CC index can be considered.



	NTT Docomo
	Support 

	MediaTek
	Support Samsung’s versionFor example, UCI multiplexing per ‘coresetpoolindex’ can be considered.
For example, dropping rules related to information type, priority index, coresetPoolIndex value, and CC index can be consid

	vivo
	Support the proposal

	Intel
	Support.

	Sharp
	Support

	LG
	Support

	CATT
	Support using ‘coresetpoolindex’ for UCI multiplexing and studying dropping rules related to information type, priority index, coresetPoolIndex value, and CC index.

We are open with discussion on other options and are positive to see any other methods. The examples should be kept in the proposal for discussions.

	Xiaomi
	Support 

	ZTE
	Support proposal 2-3.

	Lenovo
	Support

	Nokia/NSB
	OK

	Fujitsu
	Support

	Spreadtrum
	Support 

	InterDigital
	Support further studying this issue.

	Mod
	@Samsung, your proposal is added into the summary part. 

The proposal is updated per the comments of Samsung and Google.

Updated Proposal 2-3: For multi-DCI based STxMP PUSCH+PUSCH, study enhancements of the UCI multiplexing rule to address the case that one UCI PUCCH overlaps with two overlapped PUSCHs of STxMP PUSCH+PUSCH:
· For example, UCI multiplexing per ‘coresetpoolindex’ can be considered.
· For example, dropping rules related to information type, priority index, coresetPoolIndex value, and CC index can be considered.
· For example, the same UCI is transmitted in both PUSCH.

@Samsung and MTK: let us keep the example for now.
@Google: your example is added.

	Huawei, HiSilicon
	No need to list the examples. We are supportive of the study if the examples are removed.

	Mod
	The proposal is ok to everyone and regarding whether we should list or remove all the examples, we can discuss it when it is presented online.


Issue #4: Switching between being capable of STxMP PUSCH+PUSCH and not capable of that
Summary
vivo and Nokia/NSB explained the issue that the system might dynamically change between being able to support STxMP PUSCH+PUSCH and not being able to support STxMP PUSCH+PUSCH in real system operation. One possible reason could be UE rotation that cause the variation in channel condition. 
· vivo proposed: Support to dynamically switch between single panel transmission and STxMP transmission for PUSCHs or PUCCHs for M-DCI based MTRP.
· Nokia/NSB proposed: define UE behaviour for the dynamic adaptation between capable of transmitting simultaneously from two panels to two different TRPs and not capable of transmitting simultaneously from two different panels to receiving TRPs

FL comments: the channel condition does change along time due to all the various factors. It might be worthwhile to study such scenario and determine whether we need deal with it and if so, how to deal with it.
Proposal for Round 1 Discussion
Based on the proposals in the tdocs, the following proposal is made:
Proposal 2-4: For the multi-DCI based STxMP PUSCH+PUSCH transmission 
· Study the scenario where being capable of supporting STxMP PUSCH+PUSCH transmission might change to being incapable of supporting STxMP PUSCH+PUSCH, for example due to channel condition variation.
· FFS: whether that is a valid scenario to deal with.
· FFS: whether/how to deal with this scenario. 
· FFS: UE behaviour and system behaviour to deal with this scenario

Companies’ views: 
	Company 
	Comments

	QC
	We think the general issue of how to identify good Tx beam pairs for STxMP requires discussions, but the issue is not limited to multi-DCI.

	Google
	Support. We think an example is the overheating issue (the temperature for one panel is too high and the UE has to turn it off) in the UE side, which is actually more practical than channel coding variation.

	NTT Docomo
	Support to study.

	vivo
	Support to study

	Sharp
	Support to study

	LG
	Support to study

	CATT
	Support to study.

	Xiaomi
	support

	ZTE
	Support to study.

	Lenovo
	Support to study

	Nokia
	Support 

	Fujitsu
	Support to study

	OPPO
	Ok to study.

	InterDigital
	Support to study. 

	Mod
	Thanks for the inputs.
Looks like the proposal is ok to everyone.  And the proposal is updated as following with adding one more FFS for QC’s comments.

Proposal 2-4: For the multi-DCI based STxMP PUSCH+PUSCH transmission 
· Study the scenario where being capable of supporting STxMP PUSCH+PUSCH transmission might change to being incapable of supporting STxMP PUSCH+PUSCH, for example due to channel condition variation.
· FFS: whether that is a valid scenario to deal with.
· FFS: whether/how to deal with this scenario. 
· FFS: UE behaviour and system behaviour to deal with this scenario
· FFS: how to identify good Tx beam pairs for single-DCI based STxMP and multi-DCI based STxMP


	QC
	We still have a question that why the issue (or the first bullet) is specific to multi-DCI. Can we study all bullet in general for STxMP (w/o specifically mentioning multi-DCI)?

	Huawei, HiSilicon
	Not support. 

No need for such a proposal. Any mTRP Rx or Tx scheme may become infeasible if the channel condition changes. Interested companies can look into a fallback mechanism for mDCI PUSCH+PUSCH and provide their proposals. 



Proposal for Round 2 Discussion
@QC: the first 4 bullets are for the multi-DCI system since in multi-DCI, two TRPs might schedule PUSCH independently without much coordination or with zero coordination. Regarding the Tx beam reporting you mentioned, I agree that is general issue for STxMP. 
Proposal 2-4: 
For the multi-DCI based STxMP PUSCH+PUSCH transmission 
· Study the scenario where being capable of supporting STxMP PUSCH+PUSCH transmission might change to being incapable of supporting STxMP PUSCH+PUSCH, for example due to channel condition variation.
· FFS: the overheating issue (the temperature for one panel is too high and the UE has to turn it off) in the UE side
· FFS: whether that is a valid scenario to deal with.
· FFS: whether/how to deal with this scenario. 
· FFS: UE behaviour and system behaviour to deal with this scenario
Study how to identify good Tx beam pairs for single-DCI based STxMP and multi-DCI based STxMP

	Company 
	Comments

	Mod
	“How the identify good Tx beam pair” is put in a separate main bullet and it applies to both sDCI and mDCI. 

	Samsung
	This issue seems which beam pair can be used for STxMP or not. We think the added part by FL could be discussed to determine which beam pair is good to support STxMP or not. One possible way is to reuse group-based beam reporting for UL STxMP.

	FGI
	Support to study.

	NTT Docomo
	Fine to study.

	CATT
	Fine to study.

	Huawei, HiSilicon
	Not support. 

As discussed in the first round, there is no need for such a proposal. Any mTRP Rx or Tx scheme may become infeasible if the channel condition changes. Interested companies can look into a fallback mechanism for mDCI PUSCH+PUSCH and provide their proposals.

OK only with the last line as a separate proposal.

 

	Mod
	Update the proposals as follows to address a couple comments: make the study to be general for both single-DCI based and multi-DCI based. 
Proposal 2-4: 
For the single-DCI based and multi-DCI based STxMP PUSCH+PUSCH transmission, study the following aspects: 
· Study the scenario where being capable of supporting STxMP PUSCH+PUSCH transmission might change to being incapable of supporting STxMP PUSCH+PUSCH, for example due to channel condition variation.
· FFS: the overheating issue (the temperature for one panel is too high and the UE has to turn it off) in the UE side
· FFS: whether that is a valid scenario to deal with.
· FFS: whether/how to deal with this scenario. 
· FFS: UE behaviour and system behaviour to deal with this scenario
Study how to identify good Tx beam pairs for single-DCI based STxMP and multi-DCI based STxMP




Issue #5: DFT-s-OFDM for multi-DCI based STxMP PUSCH+PUSCH
Summary
Similar to the single-DCI based STxMP PUSCH, Huawei, HiSilicon proposed to support DFT-s-OFDM waveform for multi-DCI based STxMP PUSCH: in DFT-s-OFDM wave, the STxMP PUSCH+PUSCH is two PUSCH with single layer. 
Proposal for Round 1 Discussion
Proposal 2.5: Support multi-DCI based STxMP PUSCH+PUSCH in DFT-s-OFDM wave
· The two overlapped PUSCHs are single-layer transmission.
Companies’ views: 
	Company 
	Comments

	QC
	We do not this requires an agreement (unless if a spec impact is identified).

	Google
	We can further discuss this proposal.

	Samsung
	We don’t support this proposal and two PUSCHs in DFT-s-OFDM should not be overlapped (this is out-of scope because this scheme is multi-layer DFT-s-OFDM). Therefore, we propose following:
Proposal 2.5: 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.

	NTT Docomo
	Support.

	vivo
	It is supported by default.

	LG
	We should clarify potential spec impact first.

	CATT
	We are fine to support.

	Xiaomi
	 Agree that we should clarify the potential spec impact first

	Lenovo
	Seems out of scope.

	Nokia/NSB
	Not critical. 

	Fujitsu
	We are fine with the proposal.

	Huawei, HiSilicon
	Support the proposal. 

To Samsung: We are not sure we understand why if the two PUSCHs are overlapped, the scenario can be considered a multi-layer DFT-s-OFDM and, therefore, is out of scope. The two single-layer PUSCHs are independently scheduled by two DCIs, go through two independent Tx chains and independently precoded. Transform precoder applies independently to two single-layer streams.

To Qualcomm: We think there is a need for an agreement on this since, clearly, not all companies believe DFT-s-OFDM is support for mDCI single-layer PUSCH + single-layer PUSCH by default. Possible detailed spec impact can be further discussed after the scheme is supported. We think it is normal procedure for any supported scheme.



Proposal for Round 2 Discussion
It looks companies do have different understanding on mDCI-based STxMP PUSCH+PUSCH in DFT-s-OFDM. And from my understanding, that can be supported with no extra specification change for that.  So, can we make a conclusion on that:
Updated Proposal conclusion 2.5: 
Multi-DCI based STxMP PUSCH+PUSCH is supported in DFT-s-OFDM wave with no spec impact.
	Company Name
	Comments

	Mod
	Please share your views on this updated proposal conclusion.

	Samsung
	We cannot support this conclusion. Our concern is the total number of layers for overlapping symbols could be ‘2’ for UE perspective. So, we still worry that this scheme can allow to support multi-layer DFT-s OFDM because multi-layer DFT-s OFDM is out-of scope. 

	NTT Docomo
	Support.

	QC
	Support. We do not understand the concern from Samsung. What is the spec impact?

	CATT
	Fine with the current conclusion.

	Huawei, HiSilicon
	It is two single-layer PUSCH scheduled by two independent DCIs. We don’t see why this should not be supported. As to address Samsung concern, the only possible enhancement that may be necessary to look into is PTRS enhancement. Maybe we can suggest the following to assure the possible enhancement is restricted:
Proposal:
Multi-DCI based STxMP PUSCH+PUSCH is supported in with DFT-s-OFDM wave with no spec impact.
FFS: Whether or not PTRS enhancement is required to support above scheme.
Note: No other enhancement is considered for supporting Multi-DCI based STxMP PUSCH+PUSCH with DFT-s-OFDM.




Other Issues on multi-DCI based STxMP PUSCH+PUSCH
If you think there are other issues that shall be discussed for multi-DCI based STxMP PUSCH+PUSCH, please input below
	Company Name
	Comments

	QC
	For CG+DG in multi-DCI, the existing dropping / cancelation rules prevent simultaneous Tx. @FL: Do you plan to discuss this in the next meeting? The issue should be addressed at some point.  
Furthermore, we noticed that a large number of companies propose to discuss enhancements related to group-based beam report (or in general beam management issues for STxMP) as well as PHR report for STxMP (for single-DCI and multi-DCI). @FL: Do you plan to discuss these in the next meeting? Note that for this part, the issues are applicable to both single-DCI and multi-DCI.

	
	

	Huawei, HiSilicon
	A few issues that we think need discussion:
1- Simplifying assumptions for DM-RS configuration: To simplify the UE implementation in Rel-16 mDCI based PDSCH transmission, the UE does not expect that different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the actual number of additional DM-RS symbol(s), the actual DM-RS symbol location, and DM-RS configuration type, are configured for the two scheduled PDSCHs. Similarly, to simplify the implementation of Rel-18 mDCI based STxMP PUSCH+PUSCH, we think such restrictions should also be adopted.

2- Dropping rules for DG-PUSCH + CG-PUSCH: In the legacy design, some rules/restrictions were introduced to avoid overlapping CG-PUSCH and DG-PUSCH resources. However, for a UE with the STxMP capability, these rules should be updated. For example, if UE is able to perform STxMP and the pair of TCI states (one for CG and one for DG) can be used to simultaneously transmit, then both PUSCH transmissions could be performed. Otherwise, one of the PUSCH transmissions, e.g. CG-PUSCH resource in the current period, may be dropped. 

In addition, for mDCI based STxMP CG-PUSCH+DG-PUSCH, dropping rules due to UE Tx power limitation should be considered.  For example, if an ongoing PUSCH transmission, e.g., DG-PUSCH,  has already used most of the maximum transmission power Pcmax, the other PUSCH, e.g. CG-PUSCH, that is overlapped with the ongoing PUSCH should be dropped. 

3- Number of SRS ports: As discussed earlier, we think it is necessary to discuss the maximum number of ports and whether or not SRS resources in two different sets can have different number of ports. 




STxMP PUCCH
Issue #1: SFN scheme of single-DCI based STxMP PUCCH
Summary
Companies made proposals on the issues related with configuring SFN scheme or switching to SFN scheme:
· Fujitsu proposed to support dynamic switch between PUCCH SFN scheme and sTRP PUCCH transmission.
· Intel proposed to study how to switch among STxMP SFN, mTRP TDM repetition and sTRP transmission for a PUCCH resource considering the agreement made in UCTI AI:
	111 Agreement for UTCI
On unified TCI framework extension for S-DCI based MTRP, use RRC configuration to inform that the UE shall apply the first one, the second one, or both of the indicated joint/UL TCI states to a PUCCH resource/group
· Note: Detail of the RRC configuration is left to RAN2 design



FL comments: From my understanding, that is a valid issue. In both STxMP SFN scheme and Rel17 mTRP TDM repetition, the PUCCH resource is configured with two TCI states. How to differentiate or switch between these two schemes needs a design. Regarding the sTRP transmission, my understanding is the UE is indicated to apply only one TCI state, the transmission would be sTRP transmission (with or without legacy repetition)  
Proposal for Round 1 Discussion
Proposal 3-1: Study and decide how to switch among STxMP SFN scheme and Rel-17 mTRP time-domain repetition scheme when two joint/UL TCI states are applied to a PUCCH resource.
Companies’ views: 
	Company
	Comments

	QC
	Ok with study, but perhaps we can also try the simple rule of “RRC configuration” per PUCCH resource, which also allows for dynamic switching naturally (through PRI field of DCI when PUCCH is dynamically scheduled).

	Google
	In our view, to configure 2 PUCCH resources could be the simplest way for SFN scheme. We do not support this proposal.

	Samsung
	We are fine to study this issue.

	NTT Docomo
	Support to study. We are with configuration per PUCCH resource as QC/Google mentioned above. 

	MediaTek
	Support the proposal with update:
Proposal 3-1: Study and decide how to switch among STxMP SFN scheme and Rel-17 mTRP time-domain repetition scheme when two indicated joint/UL TCI states are applied to a PUCCH resource.
We are open to study.

	vivo
	Support to study

	Intel
	Support to study.

	Sharp
	Support to study

	LG
	Support to study

	CATT
	Fine with the scope for further study.

	Xiaomi
	Support to further study

	ZTE
	This is valid issue, we support to study.

	Lenovo
	Support to study.


	Nokia/NSB
	Support

	Fujitsu
	Support to study

	Spreadtrum
	For switching between SFN and TDM, we are fine with RRC configuration per PUCCH resource. 

	OPPO
	Support to study

	InterDigital
	Support to study.

	Mod
	Thanks for the inputs/views:

The proposal is lightly updated per the comment.

Proposal 3-1: Study and decide how to switch among STxMP SFN scheme and Rel-17 mTRP time-domain repetition scheme when two indicated joint/UL TCI states are applied to a PUCCH resource.
· For example, RRC configuration per PUCCH

@Google, it was agreed to support SFN scheme for PUCCH in last meeting.

	Huawei, HiSilicon
	RRC-based switching should be sufficient. OK to study.



Proposal for Round 2 Discussion
It looks like RRC-based per PUCCH configuration is ok to everyone. So I update the proposal with using per PUCCH resource RRC configuration
Updated Proposal 3-1: 
Per PUCCH RRC configuration is used to Study and decide how to switch among STxMP SFN scheme and Rel-17 mTRP time-domain repetition scheme when two joint/UL TCI states are applied to a PUCCH resource.
	Company
	Comments

	Mod
	Please share your views on this updated proposal

	Samsung
	We can be fine with this proposal. We propose minor modification as follow:
Updated Proposal 3-1: 
Per PUCCH RRC configurationRRC configuration for each PUCCH resource is used to Study and decide how to switch among STxMP SFN scheme and Rel-17 mTRP time-domain repetition scheme when two joint/UL TCI states are applied to a PUCCH resource.


	NTT Docomo
	Support.

	QC
	From spec impact point of view, “switching” is not needed. What matters is a RRC configuration per PUCCH resource when two joint/UL TCI states are applied to the PUCCH resource.

	CATT
	Fine with the proposal.

	LG
	Do not support. We are fine with study how to switch SFN and mTRP repetition. Instead of RRC configuration, repetition number per PUCCH resource can be used to select between SFN and mTRP scheme. 

	Spreadtrum
	Support.

	Mod
	@LG: using repetition number to differentiate SFN and mTRP repetition scheme seems not work. Since in rel17, configuring repetition number (which is there since rel15) + configuring two spatial relation info means mTRP repetition scheme. But in rel-18, for both SFN and mTRP scheme, the PUCCH can be configured with repetition number + two TCI states, then we do need new parameter to differentiate these two schemes.

	Mod
	Based on some offline comments and Samsung's comments, revise the proposals as follows:

Updated Proposal 3-1: 
RRC configuration for each PUCCH resource is used to switch among STxMP SFN scheme and Rel-17 mTRP time-domain repetition scheme when two joint/UL TCI states are applied to a PUCCH resource.
· Note: It is common understanding that STxMP SFN PUCCH can be configured with Rel-15 repetition. 


	Mod
	[bookmark: _Hlk128637602]Per the offline discussion and email discussion, we have two problems to answer:
Issue # 1: Whether we can configure STxMP SFN UE with rel15 repetition?
        So far, we have two different views: that is allowed vs that is not needed thus not allowed.
Issue#2: How to configure Rel18 STxMP SFN scheme and Rel-17 mTRP TDM repetition scheme for a PUCCH resource in RRC.
      Two solutions are presented yet.  The Alt1 is to configure the scheme in RRC in each PUCCH resource. The Alt2 (proposed by LG) is: using configuring repetition number or not differentiate SFN vs re17 mTRP TDM scheme.
These solutions assume different answers to the issue#1.  The Alt1 assume the answer to Issue#1 is Yes and the Alt2 assumes the answer to Issue#1 is No. 




Proposals for online discussion 03/02/2023

Updated Proposal 1-4: 
To support indicating DMRS ports in different CDM groups for layer combination {1+2} in SDM, down-select one from the following Options:
· Refined Option 1:
· Add new entry {0, 2, 3} to the DMRS table for the layer combination {1+2}; 
· Support(16): ZTE, Spreadtrum, OPPO, Panasonic, Fujitsu, Intel, Ericsson, Nokia/NSB, NTT DOCOMO, FGI, Huawei, HiSilicon, MediaTek, Lenovo, Samsung, LG, CATT, 
· Strong concern: QC 
· Refined Option 2:
· If the layer combination {1+2} of SDM is indicated: when SRS resource set indicator is ‘10’, the first DMRS port corresponds to the layer of the first TPMI or SRI, and the remaining two DMRS ports correspond to the layers of the second TPMI or SRI, when SRS resource set indicator is ‘11’, the first two DMRS ports correspond to the layers of the second TPMI or SRI and the remaining one DMRS port correspond to the layer of the first TPMI or SRI
· Support (7): InterDigital, vivo, Apple, QC, Google, NEC, Xiaomi
· Strong concern: MediaTek, Huawei, HiSilicon, ZTE
· Option 3: For layer combination of {1+2}, the DMRS port in the CDM group with only one port is mapped to the SRI/TPMI field indicating one layer, and the DMRS ports in the CDM group with 2 ports are mapped to the SRI/TPMI field indicating 2 layers
· Support: Huawei, HiSilicon, 

Proposal 1-3b: 
For single-DCI based STxMP SFN scheme, consider and down-select one from the following Alts:
· Alt1: Only 1-port PTRS is configured to SFN PUSCH and the PTRS is transmitted in SFN manner. 
· Apple, LG. Lenovo, Spreadtrum, OPPO
· 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
· Qualcomm, Ericsson, Sharp, Huawei/ HiSilicon, vivo, ZTE, Nokia, MediaTek, Samsung, Spreadtrum (can accept), OPPO (ok with Alt2), CATT, NTT DOCOMO, Intel

Proposal 2-1a: Among the two SRS resource sets configured for multi-DCI based STxMP PUSCH+PUSCH, the SRS resource set with lower set ID is the first SRS resource set.

Proposal 2-4: 
For the single-DCI based and multi-DCI based STxMP PUSCH+PUSCH transmission, study the following aspects: 
· Study the scenario where being capable of supporting STxMP PUSCH+PUSCH transmission might change to being incapable of supporting STxMP PUSCH+PUSCH, for example due to channel condition variation.
· FFS: the overheating issue (the temperature for one panel is too high and the UE has to turn it off) in the UE side
· FFS: whether that is a valid scenario to deal with.
· FFS: whether/how to deal with this scenario. 
· FFS: UE behaviour and system behaviour to deal with this scenario
Study how to identify good Tx beam pairs for single-DCI based STxMP and multi-DCI based STxMP

Contributions in RAN1#112
[1] R1-2300098	Discussion on UL precoding indication for multi-panel transmission	Huawei, HiSilicon
[2] R1-2300161	On Uplink Multi-panel Transmission	InterDigital, Inc.
[3] R1-2300186	Enhancements on UL precoding indication for multi-panel transmission	ZTE
[4] R1-2300208	Discussion on UL precoding indication for multi-panel transmission	Spreadtrum Communications
[5] R1-2300253	Discussion on UL precoding indicaton for multi-panel transmission	OPPO
[6] R1-2300328	UL Precoding for Multi-panel Transmission	Panasonic
[7] R1-2300394	On Simultaneous Multi-Panel Transmission	Google
[8] R1-2300441	Further discussion on UL precoding indication for multi-panel transmission	vivo
[9] R1-2300491	Discussion on simultaneous transmission on multiple panels	FGI
[10] R1-2300515	UL precoding indication for multi-panel transmission	Lenovo
[11] R1-2300527	UL precoding indication for multi-panel transmission	LG Electronics
[12] R1-2300550	Enhancements on multi-panel uplink transmission	xiaomi
[13] R1-2300655	Discussion on UL precoding indication for multi-panel transmission	CATT
[14] R1-2300742	Discussion on UL precoding indication for multi-panel transmission	Fujitsu
[15] R1-2300822	Discussion on UL precoding indication for multi-panel transmission	NEC
[16] R1-2300850	Views on UL multi-panel transmission	Sharp
[17] R1-2300937	UL precoding indication for multi-panel transmission (#112)	Intel Corporation
[18] R1-2300987	Discussion on UL precoding indication for multi-panel transmission	CMCC
[19] R1-2301076	UL precoding indication for multi-panel transmission	Ericsson
[20] R1-2301252	Views on UL precoding indication for STxMP	Samsung
[21] R1-2301334	Views on UL precoding indication for multi-panel simultaneous PUSCH transmissions	Apple
[22] R1-2301400	Simultaneous multi-panel transmission	Qualcomm Incorporated
[23] R1-2301460	Discussion on STxMP	ASUSTeK
[24] R1-2301482	Discussion on multi-panel transmission	NTT DOCOMO, INC.
[25] R1-2301582	Simultaneous transmission across multiple UE panels	MediaTek Inc.
[26] R1-2301647	Precoder Indication for Multi-Panel UL Transmission	Nokia, Nokia Shanghai Bell
image1.png
First SRS sounding occasion

4 SRS 4 SRS
ports for ports for
panel 1 STxMP UE panel 2

4 SRS ports

Second SRS sounding occasion

4 SRS 4 SRS
ports for ports for
panel 1 STxMP UE panel 2

4 SRS ports




image2.png
sTRP: First panel

4 SRS 4 SRS
ports for ports for
panel 1 STxMP UE panel 2

Py

Upto4d
PUSCH layers

sTRP: Second panel

4 SRS 4 SRS
ports for ports for
panel 1 STxMP UE panel 2

P,

Upto4d
PUSCH layers




image3.png
SDM: 4 “used ports”/panel
and 2 layers/panel

4 SRS 4 SRS
ports for ports for
panel 1 STxMP UE panel 2

Py P;

Upto4d
PUSCH layers

Note: The number of SRS ports over the two panels (8) is
the same as the number of “used PUSCH ports” (8)

SDM: 2 “used ports”/panel
and 2 layers per panel

4 SRS 4 SRS
ports for ports for
panel 1 STxMP UE panel 2

Upto4d
PUSCH layers

Note: The number of SRS ports over the two panels (8) is
larger than the number of “used PUSCH ports” (4)




image4.emf
 

WĂŶĞů�Ϭ 

WĂŶĞů�ϭ 

ϰ�ƐŚĂƌĞĚ�ĚŝŐŝƚĂů�ƉŽƌƚƐ 

dŚĞ�ƐdZW�ƚƌĂŶƐŵŝƐƐŝŽŶ�ŝƐ�ϰ�ƉŽƌƚƐ 


image5.emf
 

WĂŶĞů�Ϭ 

WĂŶĞů�ϭ 

ϰ�ƐŚĂƌĞĚ�ĚŝŐŝƚĂů�ƉŽƌƚƐ 

dŚĞ�^�D�ƚƌĂŶƐŵŝƐƐŝŽŶ�ŝƐ�Ϯ�ƉŽƌƚƐ�н�Ϯ�WŽƌƚƐ 


image6.png
The sTRP transmission is 4 ports

e

Panel 1

4 shared digital ports





image7.png
The SDM transmission is 2 ports + 2 Ports

\ {
Y\ \7// Y \o/ \
AN

Panel 0 ane)

4 shared digital ports




image8.png
codepoint “10”
SDM with {1+2}

codepoint “11”
SDM with {2+1}

1st TPMI/SRI field

PUSCH 1

2nd TPMI/SRI field

PUSCH 2

1st TPMI/SRI field

PUSCH 1

2nd TPMI/SRI field

PUSCH 2

CDM group#0
(DMRS ports0, #1)

CDM group#1
(DMRs port#2)

CDM group#0
(DMRS ports0, #1)

CDM group#1
(DMRS port#2)





image9.emf
DCI PUSCH

PUCCH

 

DCI PUSCH

 

DCI PUSCH

PUCCH

 

PUCCH

DCI PUSCH

PUCCH

 

DCI PUSCH

 

PUCCH

TRP 1

TRP 2

 

PUCCH+2PUSCH

 

2PUCCH+PUSCH  2PUCCH+2PUSCH


Microsoft_Visio___.vsdx
DCI
PUSCH
PUCCH

DCI
PUSCH

DCI
PUSCH
PUCCH

PUCCH
DCI
PUSCH
PUCCH

DCI
PUSCH

PUCCH
TRP 1
TRP 2
PUCCH+2PUSCH
2PUCCH+PUSCH
2PUCCH+2PUSCH



