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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.
Issues
(closed) Issue #1: DCI design for single-DCI based STxMP SDM/SFN
Summary
To down-select the design of TPMI/SRI for dynamic switch between SDM and sTRP, we discussed the following proposals in last meeting:
	Proposal 1-1b: For the codepoints 00 and 01 of “SRS resource set indicator” in DCI for dynamic switching between STxMP SDM and sTRP transmission, down-select one from the following Alts:
· Alt1: The DCI has two SRI fields and two TPMI fields. The first SRI field and first TPMI field are associated the first SRS resource set if codepoint = 00 or the second SRS resource set if codepoint = 01. The second SRI field and second TPMI fields are reserved.
· Alt2: the DCI has only one SRI field and one TPMI field. The SRI and TPMI field are associated with the first SRS resource set if codepoint=00 or the second SRS resource set if codepoint = 01. 
· Alt3: The DCI has two SRI fields and two TPMI fields. The first SRI field and second SRI field are concatenated into one SRI field. The first TPMI field and second TPMI field are concatenated into one TPMI field. The concatenated SRI field and the concatenated TPMI field are associated with first SRS resource set if codepoint = 00 or the second SRS resource set if codepoint = 01.
· FFS: If the concatenated bits are not sufficient, additional bits are appended to concatenated bits in order to support this feature
· Alt4: the DCI has two SRI fields and two TPMI fields.
· When the codepoint is 00, the first SRI field and first TPMI field are associated with the first SRS resource set. The second SRI field and second TPMI field are reserved. 
· When the codepoint is 01, the second SRI field and second TPMI field are associated with the second SRS resource set. The first SRI field and first TPMI field are reserved.



The views received from latest email discussion in last meeting and also contribution in this meeting can be summarized as:
· Alt1: CATT, ZTE (2nd), Google (1st), Sharp, Spreadtrum, Fujitsu, Nokia/NSB, InterDigital, vivo, NEC, Ericsson, Panasonic, Lenovo,  
· Alt2: Qualcomm, NTT DOCOMO, OPPO, Panasonic, Xiaomi (if shared port)
· Alt3: NTT DOCOMO, MediaTek, Samsung, Huawei/Hisilicon, Panasonic (if shared port is supported), LG, Apple, Intel, 
· Alt4: ZTE(1st), Google (2nd), CMCC, Xiaomi (if shared port is not supported)


Regarding the the FFS on codepoint 11 for both SDM and SFN scheme, companies provided the following views in tdoc:
· Codepoint 11 is reserved: Ericsson, Spreadtrum, CATT, Xiaomi, CMCC, Qualcomm, OPPO, NTT DOCOMO: 
· Google: “11” for SFN scheme to indicate layer swapping for 2nd precoder
· Nokia/NSB: “11” indicates sTRP according to both 1st and 2nd SRS resource set for both SDM and SFN 

Proposal
Proposal 1: For the codepoints 00 and 01 of “SRS resource set indicator” in DCI for dynamic switching between STxMP SDM and sTRP transmission, support Alt1:
· Alt1: The DCI has two SRI fields and two TPMI fields. The first SRI field and first TPMI field are associated the first SRS resource set if codepoint = 00 or the second SRS resource set if codepoint = 01. The second SRI field and second TPMI fields are reserved.
· Alt2: the DCI has only one SRI field and one TPMI field. The SRI and TPMI field are associated with the first SRS resource set if codepoint=00 or the second SRS resource set if codepoint = 01. 
· Alt3: The DCI has two SRI fields and two TPMI fields. The first SRI field and second SRI field are concatenated into one SRI field. The first TPMI field and second TPMI field are concatenated into one TPMI field. The concatenated SRI field and the concatenated TPMI field are associated with first SRS resource set if codepoint = 00 or the second SRS resource set if codepoint = 01.
· FFS: If the concatenated bits are not sufficient, additional bits are appended to concatenated bits in order to support this feature
· Alt4: the DCI has two SRI fields and two TPMI fields.
· When the codepoint is 00, the first SRI field and first TPMI field are associated with the first SRS resource set. The second SRI field and second TPMI field are reserved. 
· When the codepoint is 01, the second SRI field and second TPMI field are associated with the second SRS resource set. The first SRI field and first TPMI field are reserved.
· This design is also applied to the codepoints 00 and 01 of “SRS resource set indicator” in DCI for dynamic switching between STxMP SFN and sTRP transmission.
	Company 
	Comments

	Mod
	Please share your views on the proposal. 
Alt1 is supported by more companies than other Alt:
· Alt1: CATT, ZTE (2nd), Google (1st), Sharp, Spreadtrum, Fujitsu, Nokia/NSB, InterDigital, vivo, NEC, Ericsson, Panasonic, Lenovo (13)
· Alt2: Qualcomm, NTT DOCOMO, OPPO, Panasonic, Xiaomi (if shared port) (5)
· Alt3: NTT DOCOMO, MediaTek, Samsung, Huawei/Hisilicon, Panasonic (if shared port is supported), LG, Apple, Intel (8)
· Alt4: ZTE(1st), Google (2nd), CMCC, Xiaomi (if shared port is not supported) (4)

Indeed, any of these Alts can work. The major difference between them is the balance between spec/implementation complexity and bit-overhead reduction. 
And per previous agreement (made in RAN1#112bis) that design decided for SDM is re-used for SFN, I add one sub-bullet to highlight that.

	QC
	Assuming shared digital ports is supported, we think the focus should be on Alt2 and Alt3 as the DCI overhead saving is non-trivial (up to 3bits as we showed in our contribution). Hence, we cannot accept Alt1 or Alt4. We can compromise to Alt3 for progress (even though Alt2 is simpler in our view).

	Google
	Support the proposal. Alt2/Alt3 are not good for forward compatibility. 

If we cannot reach consensus on this proposal, our suggestion is to revert the agreements on dynamic switching in R18.

	ZTE
	Support to take Alt 1 as way forward.

Overall, the down-selection between Alts 1-4 should take the acceptable balance between DCI overhead consumption and spec effort cost.
· Regrading DCI overhead consumption, as calculated in our tdoc (R1-2304397), at most 1 bits can be saved when either Alt 2 or Alt 3 vs Alt 1 in only one case, but 0 bit can be saved in several cases.
· Regarding spec effort cost, Alt 1 is to smoothly reuse the Rel-17 design in principle for dynamic switching between SDM and sTRP in terms of the usage of SRS resource set indicator, which is the simplest way. By comparison, both Alt 2 and Alt 3 are the brand-new design compared with Rel-17 that just a single SRI/TPMI field is present/used when sTRP. In this way, SRI/TPMI fields need to be reinterpreted dynamically when SDM or sTRP is indicated. Besides, the processing of zero padding is additionally needed to align the DCI size of sTRP and SDM, which lead to more spec effort but not necessary.

	InterDigital
	Support FL’s proposal. 

	Apple
	We don’t support FL’s proposal, and we support Alt3. The DCI overhead associated to Alt1 cannot be ignored with no strong advantage of Alt1 over Alt3.

	NEC
	Support

	Samsung
	Don’t support the current proposal 1. Comparing with Alt1, Alt3 can save more bits. 

	OPPO
	Our first preference is Alt2 for DCI overhead reduction and simple DCI size alignment rule, but we can compromise to Alt1 as way forward.

	Spreadtrum
	Support FL’s proposal. Alt2 is not aligned with the field design for STxMP, where two TPMI/SRI fields are used. For Alt3, the benefit for DCI overhead reduction is not significant but the field design is very complex.

	CATT
	Support the proposal.

	Fujitsu
	Support the proposal.

	MediaTek
	Not support Proposal 1. Alt 3 with DCI overhead reduction is preferred

	QC
	@ZTE: Regarding “at most 1 bits can be saved when either Alt 2 or Alt 3 vs Alt 1”, we have a different understanding. Up to 3 bits or 2 bits (depending on which Alt for shared digital ports is supported) can be saved as it can be seen in the following example:
Assume legacy max rank=2, new max rank for SDM=1, codebookSubset = fullyAndPartialAndNonCoherent, shared digital ports, and 4-port SRS resources:
· Under Alt3 assumption for shared digital ports, we have the following number of bits considering the TPMI field for sTRP and the two TPMI fields for SDM:
· Alt1: 6+3=9
· Alt2/3: max(6,3+3)=6 
· Alt4: 6+6=12
· Under Alt1 assumption for shared digital ports, we have the following number of bits for the two TPMI fields:
· Alt1: 6+4=10
· Alt2/3: max(6,4+4)=8 
· Alt4: 6+6=12
Hence, compared to Alt1, we can save 3 or 2 bits with Alt2/3. Compared to Alt4, we can save 6 or 4 bits in Alt2/3. 

	vivo
	Support Alt1 for simplicity.
Since Alt1 is inherited from Rel-17 UL mTRP design, Alt2 and Alt3 could reduce DCI overhead only in some cases. Considering shared and separate digital ports cases should be supported depending on UE capability, Alt1 is a unified design to support both architecture with minimum DCI overhead. gNB shall carefully the TPMI size considering various RRC configuration and UE also has to go through complicated verification of different RRC configurations in order to determine the DCI size for sTRP which is not worthwhile and it is not future proof.

	Panasonic
	Proposal 1: We think if shared digital ports case is not supported for example, then choosing between alternatives is much easier and hence propose to discuss Issue 2.2 first. 

	LG
	Not support.  Since all alternatives can support dynamic switching between STRP and STxMP, we should focus on DCI overhead and Alt 2/3 can save several bits. Also, even if only separate digital port case is supported, when max rank per panel for SDM = 2 and max rank for STRP = 4, and full power mode 1 is configured with partial coherent codebook, TPMI per panel for SDM is 5 bits and TPMI for STRP is 6 bits so that 1 bit can be saved with this approach.

	Huawei, HiSilicon
	We don’t support the proposal and support Alt3. Alt3 is a simple alternative that, compared to Alt1, can save up to 2 bits on DCI overhead. 

	Xiaomi
	Not support the current proposal. We also think Issue 2.2 should be discussed first. 

	NTT Docomo
	Do not support. We prefer alt.2/3 for lower signaling overhead. 

	Lenovo
	We support Alt1 for simplicity and less spec effort since it has been specified in Rel-17.

	Ericsson
	Support the FL proposal.

	Sharp
	Support the proposal.



Issue #2: Shared Digital Ports
Summary
This issue was discussed intensively in RAN1#112-bis and at the end of email discussion, we had two version of proposals for this issue. (Note: the version 2 is updated per the comments by HW and QCOM at the end of email discussion)
	Proposal 1.3 version 1 (MTK’s version):
To enable that the maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP is the same, support the following enhancement:
· Alt1: The gNB configures separate codebook subsets for sTRP and STxMP SDM/SFNtransmission. For example, codebook subset configured for STxMP SDM/SFN has precoders that only use part of the ports (e.g., 2 of all 4 ports). FFS: Details including UE capability aspects. 
· Note: This is an optional UE feature and related UE capability details will be discussed in UE feature session.
· Subject to UE capability, introduce an inter-set guard period with Y symbols between two SRS resource sets for CB in this case, where the UE does not transmit any other signal on any symbols within the inter-set guard period
· FFS: the solution for a shared port UE in multi-DCI based STxMP PUSCH+PUSCH transmission.
· Note: the above solutions are only applicable to CB-based PUSCH transmission.

	Proposal 1.3 version 2:
To enable that the maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP is the same,
· Consider the following alternative solutions and strive to down-select at most one in RAN1#113:
· Alt1: The gNB configures separate codebook subsets for sTRP and STxMP SDM/SFNtransmission. For example, codebook subset configured for STxMP SDM/SFN has precoders that only use part of the ports (e.g., 2 of all 4 ports).  FFS: related UE capability reporting.  
· Alt2: The gNB configures SRS resources with different number of ports in one SRS resource set for sTRP transmission and STxMP SDM/SFN transmission. For example, the gNB configures one 4-port SRS resource (for sTRP transmission) and one 2-port SRS resource (for STxMP SDM/SFNtransmission) in one SRS resource set
· Alt3: The TPMI indicated for STxMP SDM/SFN transmission corresponds to a fixed/semi-static subset of the SRS ports. The gNB configures SRS resources with P ports. When the STxMP SDM/SFN scheme is indicated, each TPMI indicates precoder(s) with P/2 ports that correspond to a fixed/semi-static P/2 ports of the indicated SRS resource.
· Note: This is an optional UE feature and related UE capability details will be discussed in UE feature session.
· Note: If RAN1 cannot make a down-selection in RAN1#113, the above feature will not be supported in Rel-18.
· Whether two SRS resource sets for CB can/cannot be transmitted in overlapping symbols in this case is subject to UE capability.
· For the case that two SRS resource sets for CB cannot be transmitted in overlapping symbols, introduce an inter-set guard period of Z symbols (FFS: value of Z) subject to UE capability between two SRS resource sets for CB, where UE does not transmit any other signal on any symbol within the inter-set guard period.
· FFS: whether/how to address the shared port UE in multi-DCI based STxMP PUSCH+PUSCH transmission
· Note: the above solutions, if any, are only applicable to CB-based PUSCH transmission
· FFS: whether/how to address the shared port UE in multi-DCI based STxMP PUSCH+PUSCH transmission and NCB-based PUSCH transmission.



And regarding how to enable this case, we had the following Alts which were discussed in last meeting too:
	· Alt1: The gNB configures separate codebook subsets for sTRP and STxMP SDM/SFN transmission. For example, codebook subset configured for STxMP SDM/SFN has precoders that only use part of the ports (e.g., 2 of all 4 ports).  For that, the UE can report separate codebook coherence capability for STxMP SDM/SFN scheme, which is different from the coherence capability reporting for sTRP transmission.
· Alt2: The gNB configures SRS resources with different number of ports in one SRS resource set for sTRP transmission and STxMP SDM/SFN transmission. For example, the gNB configures one 4-port SRS resource (for sTRP transmission) and one 2-port SRS resource (for STxMP SDM/SFN transmission) in one SRS resource set
· Alt3: The TPMI indicated for STxMP SDM/SFN transmission corresponds to a fixed/semi-static subset of the SRS ports. The gNB configures SRS resources with P ports. When the STxMP SDM/SFN scheme is indicated, each TPMI indicates precoder(s) with P/2 ports that correspond to a fixed/semi-static P/2 ports of the indicated SRS resource.
· Alt4: UE reports the supported subset of SRS ports of each panel for STxMP SDM/SFN. The gNB determines/configures the suitable codebook subset for STxMP SDM/SFN. If the UE does not report that, the gNB can assume that all SRS ports on each panel are available for STxMP SDM/SFN.
· Alt5: When the gNB indicates a coherent precoder for STxMP SDM/SFN transmission, the UE applies zeros to some row(s) in the precoder so that only part of the ports are used for STxMP SDM/SFN.



The views on those Alts collected in the email discussion in last meeting and contributions in this meeting are:
· Alt1: Panasonic, Ericsson, InterDigital, vivo (2nd), Intel, Qualcomm(2nd), OPPO, MediaTek, Nokia/NSB, NTT DOCOMO, Samsung, NEC, ZTE, Sharp, 
· Alt2: vivo(1st), Samsung, LG, Lenovo,
· Alt3: Huawei/HiSilicon, Xiaomi, Qualcomm (1st), NEC, Samsung, LG
· Alt4: Panasonic, Huawei/HiSilicon, Hyundai, LG
· Alt5: Samsung, LG

Proposal
Proposal 2:
To enable that the maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP is the same, support Alt1:
· Alt1: The gNB configures separate codebook subsets for sTRP and STxMP SDM/SFNtransmission. For example, codebook subset configured for STxMP SDM/SFN has precoders that only use part of the ports (e.g., 2 of all 4 ports).  
· For UE capability reporting, the UE reports separate codebook subset coherence capability for STxMP SDM/SFN scheme, which is separate from the codebook subset coherence capability reporting for sTRP transmission.  
· Note: This is an optional UE feature and related UE capability details will be discussed in UE feature session.
· Whether two SRS resource sets for CB can/cannot be transmitted in overlapping symbols in this case is subject to UE capability.
· For the case that two SRS resource sets for CB cannot be transmitted in overlapping symbols, introduce an inter-set guard period of Z symbols (FFS: value of Z) subject to UE capability between two SRS resource sets for CB, where UE does not transmit any other signal on any symbol within the inter-set guard period.
· Note: the above solution is only applicable to CB-based PUSCH transmission

	Company 
	Comments

	Mod
	Please share your views on the proposal. From the comments in email discussion of last meeting and the tdocs of this meeting, we have the views on each Alt:
· Alt1: Panasonic, Ericsson, InterDigital, vivo (2nd), Intel, Qualcomm(2nd), OPPO, MediaTek, Nokia/NSB, NTT DOCOMO, Samsung, NEC, ZTE, Sharp (14) 
· Alt2: vivo(1st), Samsung, LG, Lenovo, (3)
· Alt3: Huawei/HiSilicon, Xiaomi, Qualcomm (1st), NEC, Samsung, LG (6)
· Alt4: Panasonic, Huawei/HiSilicon, Hyundai, LG (4)
· Alt5: Samsung, LG (2)

Alt1 is ok/supported by majority, so propose to move forward with Alt1. Regarding the FFS on NCB and mDCI-based PUSCH+PUSCH, I do not include the FFS bullet on them here because
· In NCB, every SRS resource is 1-port and system indicate the number of layers through SRI, indicating SRS resource(s).  Think the example of 4 shared ports. When it is SDM, the system can indicate up to 2 SRS resources for each panel and thus it is equivalent to use up to 2 ports for each panel.
· Regarding the mDCI-based PUSCH+PUSCH, it is already May meeting.  I am not sure it is right time to introduce more FFS now.

	QC
	Our first preference is Alt3 given that it is simpler, but we are also ok with the direction of Alt1. However, we think the current version of Alt1 is both redundant and sub-optimal:
· It is redundant because a separate codebook subset configuration is not needed. For example, If the codebook subset for sTRP is configured as “nonCoherent”, it does not make sense to configure “partialAndNonCoherent” or “fullyAndPartialAndNonCoherent” for SDM/SFN schemes.
· It is sub-optimal because which TPMIs can be used also depends on number of layers. For 4-ports, partial coherent TPMIs can be used for 1-layer but not for 2-layers. Hence, a configuration of codebook subset does not fully address the issue.
Given the above, we think the following Alt1’ is a better choice:
· If maxRank = 1 for SDM/SFN schemes, and the legacy codebook subset (for sTRP) is configured as “fullyAndPartialAndNonCoherent”: 
· For 4-port SRS: Only TPMIs associated with “partialAndNonCoherent” can be indicated. 
· For 2-port SRS: Only TPMIs associated with “nonCoherent” can be indicated
· If maxRank = 2 for SDM/SFN schemes, and the legacy codebook subset (for sTRP) is configured as “partialAndNonCoherent” or “fullyAndPartialAndNonCoherent”
· In addition to the TPMIs associated with “nonCoherent” for 1-layer or 2-layers, only TPMIs associated with “partialAndNonCoherent” for 1-layer can be indicated.
In other words, we exactly know which TPMIs can be indicated given the the legacy codebook subset (for sTRP), maxRank for SDM/SFN, and number of layers. Hence, a new codebook subset configuration is not needed here.
Regarding simultaneous transmission of SRS, we think it is not applicable to shared digital ports. Is the intention of the bullet “Whether two SRS resource sets for CB can/cannot be transmitted in overlapping symbols” to distinguish separate versus shared digital ports? If yes, this should be clarified. Alternatively, simultaneous transmission of SRS can be separately discussed (in the context of separate digital ports).
Regarding the need for guard symbol, we can be open as long as UE can indicate value 0. However, we have a question: If we consider Rel-17 mTRP TDM-based PUSCH repetition, two SRS resources can be transmitted from two panels w/o any inter-set guard period for CB/NCB SRS. Obviously, separate digital ports are not even applicable to TDM scheme as the PUSCH repetitions are not overlapping. Hence, from the SRS transmission point of view, we do not see any difference between Rel-17 mTRP TDM case and shared digital ports for STxMP. Can the proponents clarify what is different here (in both cases, SRS is TDM, and number of SRS ports can be up to max number of digital ports, and SRS can be transmitted from different panels).
For NCB, we agree that there is nothing needs to be done (the WA on max number of layers takes care of it as there is one-to-one mapping between layers / PUSCH ports).
For multi-DCI, we think it is only a UE capability discussion given that the other PUSCH may or may not be present (hence, it does not impact the DCI design). 

	Google
	We do not see clear benefit for shared ports. But if majority thinks we should start from the proposal, we think the following change is needed.

First, we think the “SFN” needs to be studied further. It seems the SRS ports should always be the same in this mode.  

Second, if we really want to make this feature work, we think we need to clarify that the status of the shared ports can be changed as a result of UE power saving and UE autonomous panel selection. Therefore, we suggest adding one bullet to support this information report.

Third, regarding the simultaneous transmission, we think this needs to be discussed for all channels. But we can be fine to start with SRS. However, relevant FFS should be added.

Therefore, we suggest the following change.

Proposal 2:
To enable that the maximal total number of used PUSCH antenna ports for the STxMP SDM and sTRP is the same, support Alt1:
· Alt1: The gNB configures separate codebook subsets for sTRP and STxMP SDM transmission. For example, codebook subset configured for STxMP SDM has precoders that only use part of the ports (e.g., 2 of all 4 ports).  
· For UE capability reporting, the UE reports separate codebook subset coherence capability for STxMP SDM scheme, which is separate from the codebook subset coherence capability reporting for sTRP transmission.  
· Note: This is an optional UE feature and related UE capability details will be discussed in UE feature session.
· Support the UE to report whether it recommends the same or different maximal total number of used PUSCH antenna ports for the STxMP SDM and sTRP by UE assistance info.
· Whether two SRS resource sets for CB can/cannot be transmitted in overlapping symbols in this case is subject to UE capability.
· For the case that two SRS resource sets for CB cannot be transmitted in overlapping symbols, introduce an inter-set guard period of Z symbols (FFS: value of Z) subject to UE capability between two SRS resource sets for CB, where UE does not transmit any other signal on any symbol within the inter-set guard period.
· FFS: whether existing rules for simultaneous transmission of other uplink channels in the same or different CCs need to be enhanced
· Note: the above solution is only applicable to CB-based PUSCH transmission


	ZTE
	We can be fine with Proposal 2 but without the third bullet wrt inter-set guard period of STxMP SRS. In short, we share the same questions as QC raised above.

	InterDigital
	Support FL’s proposal without the third bullet on guard periods. 

	Apple
	We do not support this proposal, and prefer to take a conclusion to close this aspect by not supporting shared port panel in this release.
1) For sDCI based, Alt1 does not work as gNB doesn’t know about shared panel architecture at UE (and it is not desired to be revealed). Just as an example, we may end up a 1+1 allocation mapped to one port. Alt3, doesn’t work to the same reason as Alt1, if the fixed mapping is hard coded (i.e. not reported by UE). If in Alt3, the mapping is reported by UE, it needs much more specification effort (again here semi-static report like as part of UE capability doesn’t work since the best two panels for STxMP change over time. Dynamic report needs tons of specification which we don’t support at this late stage, and on top of all, this is too much revealing of UE implementation). Alt2 works but needs RRC overhead and (it is not supported by majority anyway)
2) We do not support introducing a new UE capability in “this agenda” for a shared port UE that is incapable of simultaneous transmission of PUSCH (and SRS), for antenna switching, etc. Basically if a UE with shared ports is incapable to keep STxMP transmission, any enhancement for such a UE is out of scope of this release (remember, talking about STxMP). 
3) People shall note that the same issue exists for a UE with shared ports in mDCI based CB based STxMP, AND there is no solution for mDCI based case. So at the end of the day, we cannot completely address the issue. 
4) I don’t want to open up the old discussion for what limited scenarios mTRP with 2 ports per panel outperforms sTRP with 4 ports (Note that I am not talking about same # of layers, as we know that 4 layer transmission with a single 4 ports panel is harder to achieve in comparison with 2+2 over two 2 port panels)
5) Taking a conclusion won’t be end of the world. Such a limited capability UE is still able to transmit NCB based PUSCH. The shared port problem is ONLY related to CB based PUSCH

	NEC
	Support the proposal. We think alt 1 is a straightforward solution, and alt 3 is an optimization, which we also support.

	Samsung
	After checking the alternatives, we are open for Alt1 and Alt2. Considering remaining RAN1 meeting, we prefer options with minimum spec impact if this feature is supported. For Alt2, additional SRS resources can be used either shared digital port scenario or full power mode 2. For SRI overhead of Alt2, it seems marginal. 

	OPPO
	We are ok with the intention of Alt1.

	CATT
	We can compromise to alt1 with the majority.

	MediaTek
	We have the concern for supporting shared digital port case as follows: 
· The benefit is unclear based on our SLS evaluation result
· Overheating issue and high-power consumption may be raised
· Uplink scheduling flexibility is reduced due to TDMed SRS transmissions 
If all the companies except Mediatek want to take it, then we can compromise to accept but some UE implementation issue should be addressed.

First, we would like to clarify the shared digital port if supported should be applicable for CB-based and NCB-based PUSCH:
· For NCB-based PUSCH, shared digital port case could be achieved by NW implantation, no enhancement for precoding indication is needed.
· For CB-based PUSCH, enhancement for precoding indication is required.  Regarding the solution of precoding indication enhancement, we think none of alternatives is not the prefect one: 
· Alt 1: NW may improperly select the same panels to serve two TRPs
· Alt 2/3: UE selects the antenna port(s) without any UL channel information, which will degrade the performance for codebook based PUSCH, and Alt 2 requires more SRS overhead
We don’t have the preference on it but accept to go with the majority of Alt 1

About capability of simultaneous SRS transmission, we do see the necessity to introduce the UE capability, which is based on the digital port(s) is shared or separate for UE implementation, and that is general issue related to UE implementation and should be considered for both CB and NCB. Hence, we prefer to have an individual proposal for a UE capability of SRS transmission and update the proposal: 
Proposal 2a:
Introduce a UE capability of supporting to transmit two SRS resource sets with ‘codebook’ or ‘non-codebook based’ in the same OFDM symbol 
Proposal 2b:
To enable that the maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP is the same, support the following:
· For CB-based PUSCH, support Alt 1 for precoding indication
· Alt1: The gNB configures separate codebook subsets for sTRP and STxMP SDM/SFNtransmission. For example, codebook subset configured for STxMP SDM/SFN has precoders that only use part of the ports (e.g., 2 of all 4 ports).  
· Two SRS resource sets for CB/NCB cannot be transmitted in overlapping symbols 
· Subject to another UE capability, introduce a guard period of symbols between two SRS resource sets for CB/NCB, where UE does not transmit any other signal on any symbol within the guard period
· Subject to UE capability, introduce a guard period of  symbols between two contiguous PUSCH transmissions if associated SRS resource set(s) is/are changed
· Note: This is an optional UE feature and related UE capability details will be discussed in UE feature session.
· Note: The values of  and  can be discussed in UE feature session
Regarding guard period for SRS transmissions, some companies want to clarify it is not introduced in R17 TDM repetition but proposed for R18 STxMP. In our view, Rel-17 TDM repetition can be supported by separate digital ports, and there is no antenna switching latency. However, in Rel-18 STxMP, we need to consider both separate and shared digital ports. We do not need to assume the UE should use the same implementation for R17 TDM repetition and R18 STxMP for different purpose (reliability enhancement vs. throughput enhancement). 

	QC
	First, we would like to thank MediaTek and Google for their flexibility. 

Some comments in response to specific points:

@Google: Our understanding is that the same issue exists for SFN. This is because SRS ports are not SFNed, and hence, PUSCH ports are not SFNed. Instead, only DMRS ports / layers are SFNed. This is because we agreed to use two SRS resource sets as well as two TPMI indications (instead of SFNed SRS). Hence, the PUSCH ports associated with different SRS resource sets are different.

@MediaTek: Regarding Rel-17, can you please explain more why it can be only supported with separate digital ports? Given that repetitions are TDMed, UE does not need to double the number of digital ports to be able to support Rel-17 TDMed PUSCH repetitions. Are you assuming that a Rel-17 UE needs to double the hardware? As mentioned earlier, from QC’s point of view, it can be acceptable to introduce the capability regarding guard period (if UE can indicate 0) if some implementation needs it, but I am trying to understand why the same was not needed back in Rel-17.

	vivo
	Our preference is to support both alt1 and alt2. Considering majority view, we are fine to support Alt1 only. And, additional UE capability can be discussed in UE capability discussion later

	Panasonic
	Proposal 2: We support. 

	LG
	Proposal 2: Do not support. Alt 1 has performance issue with rank 2 transmission. If codebook is limited with non-coherent PMI, SDM STxMP cannot achieve beamforming gain other than port selection gain since only single port is used per layer in case of rank 2 non-coherent codebook. We are not sure SDM has performance benefit over STRP in this case. 

	Huawei, HiSilicon
	We do not support the proposal 2 which is based on Alt 1 in the last meeting. We prefer Alt 3.
Our views regarding the pros and cons of all 5 alternatives in last meeting are provided in our t-doc R1-2304641. In particular, to explain our views regarding Alt 1, consider the case that UE has 4 digital ports with 4 PUSCH ports per panel. The PUSCH ports used for Panel 1 and Panel 2 are implicitly indicated by the non-zero rows of the precoder. For example, if, for a {2+2}-layer SDM transmission, the gNB indicates  for Panel 1 and  for Panel 2, then ports 1 and 2 are associated with Panel 1, and ports 3 and 4 are associated with Panel 2. A major downside of Alt1 is that, according to Table 6.3.1.5-3 in 38.211, only partially coherent and non-coherent codebooks (TPMI indexes 0-11) can be indicated for a rank 1 SDM transmission. In turn, according to Table 6.3.1.5-5 in 38.211, only non-coherent codebooks (TPMI indexes 0-5) can be supported for a rank 2 SDM transmission. It is straightforward to verify that, for a rank 2 SDM transmission, the equivalent precoder for each panel is always. This may cause a significant performance loss as the supported precoders merely select the PUSCH ports without providing any multiplexing gain. 
So, in short, Alt1 has two major problems:
1) For Alt 1 with four antenna port and rank 2 SDM transmission, only non-coherent precoders are supported. Further, the equivalent precoder for each panel is always which may cause a significant performance loss as the equivalent precoder does not provide any multiplexing gain.
2) In contrary to what is suggested in Proposal 2, UE cannot simply report one codebook coherence type for SDM. For instance, in our above example, for Rank1 transmission with four antenna ports, both noncoherent and partially coherent precoders are applicable while for Rank2 transmission with four antenna ports only noncoherent precoders are applicable. Therefore, UE either has to report one coherence type per Rank for SDM or report the more conservative codebook coherence type (non-coherent codebook) for all Ranks for SDM. This would further degrade the performance of Alt 1.

We think that Alt3 is a simple and more technically sound alternative. For Alt 3, the PUSCH ports used for Panel 1 and Panel 2 SDM transmissions are known at both NW and the UE beforehand. For our example where UE has 4 digital ports with 4 PUSCH ports per panel, UE may be configured to transmit a single 4-port SRS resource per panel. If, for instance, PUSCH ports {1,3} ({2,4}) are used for Panel 1 (Panel 2) SDM transmission, gNB measures the channel corresponding to ports {1,3} ({2,4}) of Panel 1 (Panel 2) by measuring the 4-port SRS resource that is transmitted from Panel 1 (Panel 2) and indicates a 2-port TPMI for each of the two panels.

	Xiaomi
	We prefer Alt.3 for the simplicity. But we can go with the majority with Alt.1.

	NTT Docomo
	We are fine to support the proposal.

	Lenovo
	We can live with Alt.1. 
However, we share similar view with QC that separate codebook subset restrict is not necessary since non-coherent precoders can be used for a partial and non-coherent UE and partial coherent precoder can be used for a fully coherent UE. When a UE reports a shared digital port capability, the gNB can indication proper precoders for sTRP and mTRP SDM/SFN without separate codebook subset configuration.

	Ericsson
	Support the FL proposal.

	Mod
	Update the proposal 2 according the comments:
Update Proposal 2:
To enable that the maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP is the same, for CB-based PUSCH, support Alt1:
· Alt1: The gNB configures separate codebook subsets for sTRP and STxMP SDM/SFNtransmission. For example, codebook subset configured for STxMP SDM/SFN has precoders that only use part of the ports (e.g., 2 of all 4 ports).  
· If maxRank = 1 for SDM/SFN schemes and the legacy codebook subset (for sTRP) is configured as “fullyAndPartialAndNonCoherent”: 
· For 4-port SRS: Only TPMIs associated with “partialAndNonCoherent” can be indicated. 
· For 2-port SRS: Only TPMIs associated with “nonCoherent” can be indicated
· If maxRank = 2 for SDM/SFN schemes and the legacy codebook subset (for sTRP) is configured as “partialAndNonCoherent” or “fullyAndPartialAndNonCoherent”
· In addition to the TPMIs associated with “nonCoherent” for 1-layer or 2-layers, only TPMIs associated with “partialAndNonCoherent” for 1-layer can be indicated.
· Note: This is an optional UE feature and related UE capability details will be discussed in UE feature session.
· Introduce a UE capability of supporting to transmit two SRS resource sets for ‘codebook’ and ‘non-codebook’ in the same OFDM symbol or not
· For the case that the UE does not support two SRS resource sets for CB and NCB on overlapping symbols, introduce an inter-set guard period of  symbols subject to UE capability between two SRS resource sets for CB, where UE does not transmit any other signal on any symbol within the inter-set guard period.
· FFS: whether existing rules for simultaneous transmission of other uplink channels in the same or different CCs need to be enhanced
· Subject to UE capability, introduce a guard period of  symbols between two contiguous PUSCH transmissions if associated SRS resource set(s) is/are changed
· Note: The values of  and  can be discussed in UE feature session
· Support the UE to report whether it recommends the same or different maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP by UE assistance info.

Support/ok: QC, Google, ZTE, InterDigital, NEC, Samsung, OPPO, CATT, MediaTek, vivo, Panasonic, Xiaomi, NTT DOCOMO, Lenovo, Ericsson, 
No support: Apple, LG, Huawei/HiSilicon (support Alt3), 
Apple does not support shared ports in this release. HW prefers Alt3 and LG questions on the benefit of Alt1.

	MediaTek
	It seems “NCB” wording for simultaneous SRS transmission is missing for the following sub-bullet in the latest FL’s proposal:
· Introduce a UE capability of supporting to transmit two SRS resource sets for ‘codebook’and ‘non-codebook’ in the same OFDM symbol or not
· For the case that the UE does not support two SRS resource sets for CB/NCB on overlapping symbols, introduce an inter-set guard period of  symbols subject to UE capability between two SRS resource sets for CB/NCB, where UE does not transmit any other signal on any symbol within the inter-set guard period.
· … 

@QC, thanks for your further question for clarification. We don’t state that R17 TDM repetition is supported by separate digital ports case only, it could be supported by any UE implementation (shared/separate). We are just saying that “In our view, Rel-17 TDM repetition CAN be supported by separate digital ports”. There will not be an antenna switch latency if separate digital port case is applied. In addition, shared digital ports is a new issue showing up in R18, at least to us. People maybe not aware this UE implementation issue in Rel-17, but which doesn’t imply that we don’t need that for R18 STxMP. 

	Sharp
	Support the proposal.

	
	



Proposal for 2nd Round
Here is the version from online discussion. Please check if you are ok:
Update Proposal 2:
To enable that the maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP is the same, for CB-based PUSCH, support Alt1:
· (Revised) Alt1: The codebook subsets for sTRP and STxMP SDM/SFNtransmission can be separate. 
· If maxRank = 1 for SDM/SFN schemes and the legacy codebook subset (for sTRP) is configured as “fullyAndPartialAndNonCoherent”: 
· For 4-port SRS: Only TPMIs associated with “partialAndNonCoherent” can be indicated. 
· For 2-port SRS: Only TPMIs associated with “nonCoherent” can be indicated
· If maxRank = 2 for SDM/SFN schemes and the legacy codebook subset (for sTRP) is configured as “partialAndNonCoherent” or “fullyAndPartialAndNonCoherent”
· In addition to the TPMIs associated with “nonCoherent” for 1-layer or 2-layers, only TPMIs associated with “partialAndNonCoherent” for 1-layer can be indicated.
· Note: This is an optional UE feature and related UE capability details will be discussed in UE feature session.
· Introduce a UE capability of supporting to transmit two SRS resource sets for ‘codebook’ and ‘non-codebook’ in the same OFDM symbol or not
· For the case that the UE does not support two SRS resource sets for CB and NCB on overlapping symbols, introduce an inter-set guard period of  symbols subject to UE capability between two SRS resource sets for CB/NCB, where UE does not transmit any other signal on any symbol within the inter-set guard period.
· FFS: whether existing rules for simultaneous transmission of other uplink channels in the same or different CCs need to be enhanced
· Subject to UE capability, introduce a guard period of  symbols between two contiguous PUSCH transmissions if associated SRS resource set(s) is/are changed
· Note: The values of  and  can be discussed in UE feature session
· Support the UE to report whether it recommends the same or different maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP by UE assistance info.

	Company 
	Comments

	Mod
	Please share your views on this version from online. 

	Apple
	Do not support this proposal. As commented before (online/offline), none of Alts 1 and 3 work. For CB based PUSCH, “UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated” by gNB. For SRS sounding, shared ports limitation does not exist (when SRS resources associated to different panels/sets can be sounded in different times), that is UE will sound 2P ports anyway. Now for simultaneous PUSCHs, SRI/TMPI indication by gNB (based on Alt1 or 3) to reducing used ports from 2P to P is not sufficient since simultaneous PUSCHs may be still on shared components, which in that case UE cannot keep consistency between indicated SRS and PUSCH. Basically, NW is not aware of on what indications UE may keep consistency between SRS and PUSCH (recall that SRS transmission was on TDM and no shared port issue). 
In addition, introducing a new capability for a UE which cannot perform STxMP under STxMP agenda, just for the sake of taking an agreement, is not a good practice. 
Last, limited capability UE is not the target UE in this release and WID is more than clear on that, yet such a UE can enjoy NCB based STxMP. 

	QC
	As commented previously by multiple companies, simultaneous SRS transmission is a separate issue and not even applicable to shared digital ports. Hence, we suggest the following:
· Introduce a UE capability of supporting to transmit two SRS resource sets for ‘codebook’ and ‘non-codebook’ in the same OFDM symbol or not
· For the case that the UE does not support two SRS resource sets for CB and NCB on overlapping symbols, introduce an inter-set guard period of  symbols subject to UE capability between two SRS resource sets for CB/NCB, where UE does not transmit any other signal on any symbol within the inter-set guard period.
· FFS: whether existing rules for simultaneous transmission of other uplink channels in the same or different CCs need to be enhanced
· Subject to UE capability, introduce a guard period of  symbols between two contiguous PUSCH transmissions if associated SRS resource set(s) is/are changed
· Note: The values of  and  can be discussed in UE feature session

For the last bullet (UE assistance info), we prefer FFS for now. Obviously, the UE capability signaling is separate from this. What needs to be indicated in addition to UE capability may depend on the details of UE capability first, but we are open to discuss.

@Apple: UE can transmit simultaneously. This new UE capability does not say “cannot perform STxMP”. It is about the conditions under which UE can transmit simultaneously. Also, the UE will still use the corresponding sounded SRS port(s) for PUSCH port(s). Hence, the one-to-one mapping property is kept, but this one-to-one mapping is applied to a subset of ports in this case. As discussed offline, one example is when UE has P DAC’s, and which DAC is used does not create any inconsistency between SRS ports and PUSCH ports. In other words, the existing spec “UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated” still applies.

	NTT Docomo
	Similar view as QC for the “simultaneous SRS transmission” part.

	MediaTek
	To address QC’s and Docomo’s concern, we suggest to have an individual proposal for a UE capability of simultaneous SRS transmission:

Proposal 2a:
Introduce a UE capability of supporting to transmit two SRS resource sets with ‘codebook’ or ‘non-codebook based’ in the same OFDM symbol 
And suggest to update the proposal as follows: 
· Two SRS resource sets for CB/NCB cannot be transmitted in the same OFDM symbol
· For the case that the UE does not support two SRS resource sets for CB and NCB on overlapping symbols, introduce an inter-set guard period of  symbols subject to UE capability between two SRS resource sets for CB/NCB, where UE does not transmit any other signal on any symbol within the inter-set guard period.
· FFS: whether existing rules for simultaneous transmission of other uplink channels in the same or different CCs need to be enhanced
· Subject to UE capability, introduce a guard period of  symbols between two contiguous PUSCH transmissions if associated SRS resource set(s) is/are changed
· Note: The values of  and  can be discussed in UE feature session

	Samsung
	We can support this proposal. And we can be fine with Alt2 if other companies have concern on performance degradation. 

	CATT
	We are ok with the current proposal. We can live with QC’s suggestion. Also if no agreement is achieved on this, we are also fine to cease the discussion with the conclusion that this enhancement is not supported in Rel-18.

	Mod
	@QC and MediaTek,  thanks for the discussion. The proposal 2 is updated accordingly and proposal 2a is added per MTK’s comments.

Update Proposal 2:
To enable that the maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP is the same, for CB-based PUSCH, support Alt1:
· (Revised) Alt1: The codebook subsets for sTRP and STxMP SDM/SFNtransmission can be separate. 
· If maxRank = 1 for SDM/SFN schemes and the legacy codebook subset (for sTRP) is configured as “fullyAndPartialAndNonCoherent”: 
· For 4-port SRS: Only TPMIs associated with “partialAndNonCoherent” can be indicated. 
· For 2-port SRS: Only TPMIs associated with “nonCoherent” can be indicated
· If maxRank = 2 for SDM/SFN schemes and the legacy codebook subset (for sTRP) is configured as “partialAndNonCoherent” or “fullyAndPartialAndNonCoherent”
· In addition to the TPMIs associated with “nonCoherent” for 1-layer or 2-layers, only TPMIs associated with “partialAndNonCoherent” for 1-layer can be indicated.
· Note: This is an optional UE feature and related UE capability details will be discussed in UE feature session.
· Two SRS resource sets for CB/NCB cannot be transmitted in the same OFDM symbol
· Introduce a UE capability of supporting to transmit two SRS resource sets for ‘codebook’ and ‘non-codebook’ in the same OFDM symbol or not
· For the case that the UE does not support two SRS resource sets for CB and NCB on overlapping symbols, introduce an inter-set guard period of  symbols subject to UE capability between two SRS resource sets for CB/NCB, where UE does not transmit any other signal on any symbol within the inter-set guard period.
· FFS: whether existing rules for simultaneous transmission of other uplink channels in the same or different CCs need to be enhanced
· Subject to UE capability, introduce a guard period of  symbols between two contiguous PUSCH transmissions if associated SRS resource set(s) is/are changed
· Note: The values of  and  can be discussed in UE feature session
· Support the UE to report whether it recommends the same or different maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP by UE assistance info.

Proposal 2a: Introduce a UE capability of supporting to transmit two SRS resource sets with ‘codebook’ or ‘non-codebook based’ in the same OFDM symbol 


	Huawei, HiSilicon
	We have a few concerns regarding the updated proposal as follows:

1- If maxRank=1, the same behavior applies if the legacy codebook subset (for sTRP) is configured as “PartialAndNonCoherent” or “fullyAndPartialAndNonCoherent”
2- If maxRank=2 but the actual number of layers is one, the same behavior as in maxRank=1 applies.
3- 



We think it is necessary the non-zero rows of the indicated TPMI1 and TPMI2 should be disjoint. For instance, when maxRank=2 and the legacy codebook subset (for sTRP) is configured as “partialAndNonCoherent” or “fullyAndPartialAndNonCoherent”,  and  cannot be indicated in the same DCI while  and  can be indicated

We suggest the following:
Update Proposal 2 (modified):
To enable that the maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP is the same, for CB-based PUSCH, support Alt1:
· (Revised) Alt1: The codebook subsets for sTRP and STxMP SDM/SFNtransmission can be separate. 
· If maxRank = 1 for SDM/SFN schemes and the legacy codebook subset (for sTRP) is configured as “fullyAndPartialAndNonCoherent” or “PartialAndNonCoherent”: 
· For 4-port SRS: Only TPMIs associated with “partialAndNonCoherent” can be indicated. 
· For 2-port SRS: Only TPMIs associated with “nonCoherent” can be indicated
· If maxRank = 2 for SDM/SFN schemes and the legacy codebook subset (for sTRP) is configured as “partialAndNonCoherent” or “fullyAndPartialAndNonCoherent”
· In addition to the TPMIs associated with “nonCoherent” for 1-layer or 2-layers, only TPMIs associated with “partialAndNonCoherent” for 1-layer with 4-port SRS can be indicated.
· The non-zero rows of the indicated first TPMI and second TPMI should be disjoint.
· Example: when maxRank=2 and the legacy codebook subset (for sTRP) is configured, as “partialAndNonCoherent” or “fullyAndPartialAndNonCoherent”,  for 2-layer transmission with 4-port SRS, TPMI 0 and  TPMI 1 cannot be indicated in the same DCI while  TPMI 0 and  TPMI 5 can be indicated in the same DCI.

· Note: This is an optional UE feature and related UE capability details will be discussed in UE feature session.
· Two SRS resource sets for CB/NCB cannot be transmitted in the same OFDM symbol
· Introduce a UE capability of supporting to transmit two SRS resource sets for ‘codebook’ and ‘non-codebook’ in the same OFDM symbol or not
· For the case that the UE does not support two SRS resource sets for CB and NCB on overlapping symbols, introduce an inter-set guard period of  symbols subject to UE capability between two SRS resource sets for CB/NCB, where UE does not transmit any other signal on any symbol within the inter-set guard period.
· FFS: whether existing rules for simultaneous transmission of other uplink channels in the same or different CCs need to be enhanced
· Subject to UE capability, introduce a guard period of  symbols between two contiguous PUSCH transmissions if associated SRS resource set(s) is/are changed
· Note: The values of  and  can be discussed in UE feature session
· Support the UE to report whether it recommends the same or different maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP by UE assistance info.


	Xiaomi
	Fine with either QC’s version or Huawei’s version. 

	Lenovo
	PartialAndNonCoherent should be included for the case when maxRank = 1 for SDM/SFN schemes is configured as Huawei suggested. We suggest the following update:

Update Proposal 2:
To enable that the maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP is the same, for CB-based PUSCH, support Alt1:
· (Revised) Alt1: The codebook subsets for sTRP and STxMP SDM/SFNtransmission can be separate. 
· If maxRank = 1 for SDM/SFN schemes and the legacy codebook subset (for sTRP) is configured as “fullyAndPartialAndNonCoherent” or “partialAndNonCoherent”: 
· For 4-port SRS: Only TPMIs associated with “partialAndNonCoherent” can be indicated. 
· For 2-port SRS: Only TPMIs associated with “nonCoherent” can be indicated
· If maxRank = 2 for SDM/SFN schemes and the legacy codebook subset (for sTRP) is configured as “partialAndNonCoherent” or “fullyAndPartialAndNonCoherent”
· In addition to the TPMIs associated with “nonCoherent” for 1-layer or 2-layers, only TPMIs associated with “partialAndNonCoherent” for 1-layer can be indicated.
· Note: This is an optional UE feature and related UE capability details will be discussed in UE feature session.
· SRS resources from different Two SRS resource sets for CB/NCB cannot be transmitted in the same OFDM symbol
· Introduce a UE capability of supporting to transmit two SRS resource sets for ‘codebook’ and ‘non-codebook’ in the same OFDM symbol or not
· For the case that the UE does not support two SRS resource sets for CB and NCB on overlapping symbols, introduce an inter-set guard period of  symbols subject to UE capability between two SRS resource sets for CB/NCB, where UE does not transmit any other signal on any symbol within the inter-set guard period.
· FFS: whether existing rules for simultaneous transmission of other uplink channels in the same or different CCs need to be enhanced
· Subject to UE capability, introduce a guard period of  symbols between two contiguous PUSCH transmissions if associated SRS resource set(s) is/are changed
· Note: The values of  and  can be discussed in UE feature session
· Support the UE to report whether it recommends the same or different maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP by UE assistance info.

Proposal 2a: Introduce a UE capability of supporting to transmit SRS resources from two SRS resource sets with ‘codebook’ or ‘non-codebook based’ in the same OFDM symbol 


	Mod
	Thanks for the comments. The suggestions by HW and Lenovo are implemented in the proposal and here are the latest proposals:
Latest Proposal 2:
To enable that the maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP is the same, for CB-based PUSCH, support Alt1:
· (Revised) Alt1: The codebook subsets for sTRP and STxMP SDM/SFNtransmission can be separate. 
· If maxRank = 1 for SDM/SFN schemes and the legacy codebook subset (for sTRP) is configured as “fullyAndPartialAndNonCoherent” or “PartialAndNonCoherent”: 
· For 4-port SRS: Only TPMIs associated with “partialAndNonCoherent” can be indicated. 
· For 2-port SRS: Only TPMIs associated with “nonCoherent” can be indicated
· If maxRank = 2 for SDM/SFN schemes and the legacy codebook subset (for sTRP) is configured as “partialAndNonCoherent” or “fullyAndPartialAndNonCoherent”
· In addition to the TPMIs associated with “nonCoherent” for 1-layer or 2-layers, only TPMIs associated with “partialAndNonCoherent” for 1-layer with 4-port SRS can be indicated.
· The non-zero rows of the indicated first TPMI and second TPMI should be disjoint.
· Example: when maxRank=2 and the legacy codebook subset (for sTRP) is configured, as “partialAndNonCoherent” or “fullyAndPartialAndNonCoherent”,  for 2-layer transmission with 4-port SRS, TPMI 0 and  TPMI 1 cannot be indicated in the same DCI while  TPMI 0 and  TPMI 5 can be indicated in the same DCI.
· Note: This is an optional UE feature and related UE capability details will be discussed in UE feature session.
· SRS resources from different Two SRS resource sets for CB/NCB cannot be transmitted in the same OFDM symbol
· Introduce a UE capability of supporting to transmit two SRS resource sets for ‘codebook’ and ‘non-codebook’ in the same OFDM symbol or not
· For the case that the UE does not support two SRS resource sets for CB and NCB on overlapping symbols, introduce an inter-set guard period of  symbols subject to UE capability between two SRS resource sets for CB/NCB, where UE does not transmit any other signal on any symbol within the inter-set guard period.
· FFS: whether existing rules for simultaneous transmission of other uplink channels in the same or different CCs need to be enhanced
· Subject to UE capability, introduce a guard period of  symbols between two contiguous PUSCH transmissions if associated SRS resource set(s) is/are changed
· Note: The values of  and  can be discussed in UE feature session
· Support the UE to report whether it recommends the same or different maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP by UE assistance info.

Latest Proposal 2a: Introduce a UE capability of supporting to transmit SRS resources from two SRS resource sets with ‘codebook’ or ‘non-codebook based’ in the same OFDM symbol 


	Apple
	We don’t support this proposal. The text proposed by HW/HiSi is indeed partially aligned with our concerns that reducing the indicated ports from 2P to P is not sufficient. Although even statement (from HW/HiSi) like “non-zero rows of the indicated TPMI1 and TPMI2 should be disjoint” is based on some assumptions on UE architecture that non-zero rows do NOT share any component that break SRS-PUSCH consistency. This assumption may or may not be correct pending to UE implementation. In other words, even under such restriction, some disjoint non-zero rows can still share some components. UE does not reveal such implementation, NW doesn’t know about it, and given that the best 2 panels can change over time, it’s not trivial to keep a fixed rule to make sure non-zero elements in TPMIs won’t share any component that break SRS-PUSCH consistency.



Issue #3: UCI multiplexing in mDCI-based PUSCH+PUSCH system
Summary
The issue of UCI multiplexing in Mdci-based PUSCH+PUSCH system was discussed and three Options were listed for down-selection:
	Agreement
For case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, down-select one for the UCI multiplexing:
· Option 1: the UCI is multiplexed into the PUSCH associated with the same TRP. And among the PUSCHs associated with the same TRP, the legacy PUSCH priority order for UCI multiplexing is applied. FFS: determining the PUSCH associated with the same TRP. 
· Option 2: the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, the UCI is multiplexed in (FFS: one or two) of these two PUSCHs, and FFS which one PUSCH. 
· Option 3: 
· When joint HARQ-ACK feedback is configured, the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, the UCI is multiplexed in (FFS: one or two) of these two PUSCHs, and FFS which one PUSCH. 
· When separate HARQ-ACK feedback is configured, at least when the UCI includes HARQ-ACK, the UCI is multiplexed into the PUSCH associated with the same TRP. And among the PUSCHs associated with the same TRP, the legacy PUSCH priority order for UCI multiplexing is applied. FFS: determining the PUSCH associated with the same TRP. 
· FFS: When the UCI does not include HARQ-ACK (CSI and/or SR), whether to follow the same behavior as above, or to follow the behavior of the case that joint HARQ-ACK feedback is configured.
· Note: Here using joint HARQ-ACK feedback and separate HARQ-ACK feedback is mainly for discussion purpose. FFS: whether to introduce a new RRC parameter to indicate that.
· FFS the impact of the following legacy restriction on the above options:  when separate HARQ feedback is configured, a PUCCH transmission triggered by DCI associated with one coresetPoolIndex cannot overlap in time with a PUSCH transmission triggered by DCI associated with another coresetPoolIndex.   
· Note: each of the above options is applied to the system when the system is configured with multi-DCI based STxMP PUSCH+PUSCH.



Companies provided the following views on Options 1/2/3 in tdocs of this meeting:
· Option 1: ZTE, vivo, Spreadtrum, Huawei/HiSilicon, CATT, Lenovo, CMCC, Intel, LG, Qualcomm, OPPO, NTT DOCOMO, Nokia/NSB, 
· Option 2: Ericsson, InterDigital, Google, Samsung, 
· Option 3: Panasonic, Qualcomm (2nd), Sharp, ASUSTeK, 

And regarding which one(s) of the PUSCHs to be multiplexed:
· The PUSCH associated with same Joint or UL TCI state: Panasonic, CATT, OPPO, 
· The PUSCH associated (direct or indirect) with same CORESETPoolIndex: ZTE, Spreadtrum, Huawei/HiSilicon, Intel, Apple, Qualcomm, Nokia/NSB, LG
· To both PUSCHs: Ericsson, InterDigital, Google, 

Proposal
FL note: Option 1 is supported by majority. 
Proposal 3: For case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, support Option 1:
· Option 1: the UCI is multiplexed into the PUSCH associated with the same TRP. And among the PUSCHs associated with the same TRP, the legacy PUSCH priority order for UCI multiplexing is applied. 
· The PUSCH and PUCCH associated with same CORESETPoolIndex are associated the same TRP. FFS: the (direct or indirect) association between CORESETPoolIndex and PUCCH and PUSCH

	Company 
	Comments

	Mod
	Please share your views on the proposal. 
The views on Options collected in tdocs are:
· Option 1: ZTE, vivo, Spreadtrum, Huawei/HiSilicon, CATT, Lenovo, CMCC, Intel, LG, Qualcomm, OPPO, NTT DOCOMO, Nokia/NSB, 
· Option 2: Ericsson, InterDigital, Google, Samsung, 
· Option 3: Panasonic, Qualcomm (2nd), Sharp, ASUSTeK, 


	QC
	Support. 

	Google
	In our view, option 1 is an incomplete solution. But option 2 already finishes all the details by reusing existing rule and transmitting UCIs on both PUSCH. Therefore, we do not support the proposal.


	ZTE
	Support.

@Google, as many companies pointed out, option 2 cannot be feasible in case of non-ideal backhaul assumption for MDCI MTRP operation in reality. From the perspective of Gnb vendor, we do believe non-ideal backhaul assumption is the more practical deployment of MDCI MTRP operation over ideal backhaul assumption.

	InterDigital
	Do not support. Option 1 deviates from the legacy prioritization by selecting the TRP before considering the PUSCH priority order. 

	Apple
	Support the intension. 

	Samsung
	We don’t support this proposal 3. We share the same view as Google and InterDigitial that Option 1 is not a complete solution and requires lots of UE operation change to multiplexing UCI and thus would complicate specification as well as implementation for both UE and Gnb. In addition, Option 1 degrades the performance for the following case. The UCI will be multiplexed in the CG PUSCH where in legacy the UCI is multiplexed in the DG PUSCH. The last DCI missing issue cannot be protected for Type-2 HARQ-ACK codebook for Option 1. 

[image: ]
Based on the above reason, we strongly object Option 1.

We do NOT agree with ZTE’s comment on non-ideal backhaul case. For non-ideal backhaul case, the error case mentioned in the FFS is not agreed to be allowed in Rel-18 yet, as we clarified in our contribution and in the last meeting, the motivation of supporting this case is NOT clear for STxMP. On the other hand, supporting this case will result in timeline issue as well as collision handling of overlapping PUSCH and PUCCH from different TRPs which is also discussed in other companies’ contributions. Therefore, there is no issue for non-ideal and enhancement is thus not needed.


	OPPO
	Support FL’s proposal.

	Spreadtrum
	Support.

	FGI
	Do not support this proposal before we clarify the definition of “the same TRP” and consider the case where the PUCCH is configured with SFN.
In the previous meeting, there are three alternatives for this definition:
· Alt1: The PUCCH and the PUSCH are associated with the same coresetPoolIndex value
· Alt2: The PUCCH and the PUSCH are associated with the same joint or UL TCI state
· Alt3: The PUCCH and the PUSCH are associated with the same SRS resource set ID

Regarding Alt 1, (implicit association) if the HARQ feedback mode is ‘joint’, the current specifications allow a PUCCH to include HARQ-ACK information bits in response to PDSCHs in different CCs and PDSCHs scheduled by CORESETs associated with different values of CORESET pool index. In addition (explicit association), in the current specifications, a PUCCH (resource) cannot be explicitly associated with a CORESET pool index. Therefore, it is weird to use CORESET pool index to define “the same TRP”.
Regarding Alt 2, it is worth clarifying whether “the same TCI state” refers to “the same TCI state ID” or “the two TCI state links to the same RS for QCL Type-D”. Actually, we think this is the most reasonable solution when the PUCCH would be transmitted with STxMP SFN scheme.
Regarding Alt 3, it is not applicable when Rel-18 unified TCI framework is enabled.

	CATT
	Support the current proposal. 
Regarding the FFS, we support to discuss the association between CORESETPoolIndex and PUCCH and PUSCH.

	Fujitsu
	Support the proposal.

	MediaTek
	It is unclear to us that why legacy behaviors have to be strictly retained when considering this new feature and it is also unclear to us why only Option 1 is an incomplete solution.

	QC
	@Samsung: Why the example above degrades the performance? Even in legacy, UCI can be multiplexed in CG. The difference now is that “TRP” has priority over “CG versus DG”, which is reasonable given that the UCI is transmitted to the correct TRP, which facilitates the coordination and decoding. 

@FGI: Alt2 cannot work because PUCCH CC (Pcell) may be different than PUSCH CC (Scell). These may not be even in the same FR (Pcell in FR1, and Scell in FR2).

	Vivo
	Support the FL proposal

	Panasonic
	Proposal 3: Some arguments were made against Option 1 in the last meeting, and that is why we have Option 3. By choosing Option 1, we are restarting the discussion from the beginning as we see the same comments from last time. 
And regarding which one(s) of the PUSCHs to be multiplexed, the proposal is a bit unclear and prefer further discussion. 

	LG
	Support the FL proposal

	Huawei, HiSilicon
	We support the proposal. 
Regarding how to associate PUSCH/PUCCH with TRP, we think either CoresetpoolIndex based solution (as suggested in the proposal) or the alternative TCI-based solution would work.

	Xiaomi
	Support the FL proposal

	NTT Docomo
	Support,

	Lenovo
	Support FL proposal.

	Sharp
	Ok with the proposal.

	
	


	
	



Proposal for 2nd Round
After some offline offline discussion between companies, it seems revised option3 can be one way forward:

Updated Proposal 3: For case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, support the following revised Option 3:
· (Revised )Option 3: 
· When joint HARQ-ACK feedback is configured or when the UCI does not include HARQ-ACK (CSI and/or SR), the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, the UCI is multiplexed in (FFS: one or two) of these two PUSCHs, and FFS which PUSCH(s). 
· When separate HARQ-ACK feedback is configured, when the UCI includes HARQ-ACK, the UCI is multiplexed into the PUSCH associated with the same TRP. And among the PUSCHs associated with the same TRP, the legacy PUSCH priority order for UCI multiplexing is applied. 
· The PUSCH and PUCCH associated with same CORESETPoolIndex are associated the same TRP. FFS: the (direct or indirect) association between CORESETPoolIndex and PUCCH and PUSCH.
· For a PUCCH including HARQ-ACK, the UE does not expect this PUCCH to overlap with PUSCH(s) with different CORESETPoolIndex value but not overlap with a PUSCH with the same CORESETPoolIndex value.

	Company 
	Comments

	Mod
	Please share your views on the views 

	QC
	Although our first preference is Option 1, we can be ok with the updated proposal.

	FGI
	Support with revision:
We think when the PUCCH is configured with SFN scheme, no matter what HARQ-ACK mode, i.e., joint or separate, is configured, the UCI should be multiplexed in both PUSCHs. 

Updated Proposal 3: For case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, support the following revised Option 3:
· (Revised )Option 3: 
· When the PUCCH is not configured with SFN scheme,
· When joint HARQ-ACK feedback is configured or when the UCI does not include HARQ-ACK (CSI and/or SR), the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, the UCI is multiplexed in (FFS: one or two) of these two PUSCHs, and FFS which PUSCH(s). 
· When separate HARQ-ACK feedback is configured, when the UCI includes HARQ-ACK, the UCI is multiplexed into the PUSCH associated with the same TRP. And among the PUSCHs associated with the same TRP, the legacy PUSCH priority order for UCI multiplexing is applied.
· When the PUCCH is configured with SFN scheme, the UCI is multiplexed in both PUSCHs.
· The PUSCH and PUCCH associated with same CORESETPoolIndex are associated the same TRP. FFS: the (direct or indirect) association between CORESETPoolIndex and PUCCH and PUSCH.
For a PUCCH including HARQ-ACK, the UE does not expect this PUCCH to overlap with PUSCH(s) with different CORESETPoolIndex value but not overlap with a PUSCH with the same CORESETPoolIndex value.

	NTT Docomo
	Support 

	CATT
	We can go for the revised proposal if the majorities are ok. If not, prefer to the previous version that option 1 is selected.

	Mod
	@FGI:  the PUCCH SFN scheme is for single-DCI based system, not for multi-DCI based system. So, the SFN will not happen in this scenario.

	Spreadtrum
	We are fine to follow majority.

	Lenovo
	We support this updated proposal.

	TCL
	Support this proposal.

	LG
	We have a question for clarification. On the first sub-bullet point, after the legacy PUSCH priority order for UCI multiplexing is first applied, what if a PUSCH for TRP A is survived and PUCCH is associated with TRP B? In that case, is UCI of TRP B multiplexed on PUSCH of TRP A? If yes, we cannot support the proposal since CSI/SR is outdated in case of non-ideal backhaul and suggest following revision.


·  When joint HARQ-ACK feedback is configured or when the UCI does not include HARQ-ACK (CSI and/or SR), the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, the UCI is multiplexed in (FFS: one or two) of these two PUSCHs, and FFS which PUSCH(s). 
· When separate HARQ-ACK feedback is configured, when the UCI includes HARQ-ACK, the UCI is multiplexed into the PUSCH associated with the same TRP. And among the PUSCHs associated with the same TRP, the legacy PUSCH priority order for UCI multiplexing is applied. 
· The PUSCH and PUCCH associated with same CORESETPoolIndex are associated the same TRP. FFS: the (direct or indirect) association between CORESETPoolIndex and PUCCH and PUSCH.
· For a PUCCH including HARQ-ACK, the UE does not expect this PUCCH to overlap with PUSCH(s) with different CORESETPoolIndex value but not overlap with a PUSCH with the same CORESETPoolIndex value.


	Mod
	@LG, yes, according to the first sub-bullet, the UCI of TRP A might be multiplexed to a PUSCH of TRP B after we first apply the legacy priority list. Companies believe that UCI of CSI does not have tight time requirement and it is ok to send UCI to another TRP 



Issue #4: Beam reporting for STxMP
Summary
It was agreed to down-select one for enhancing Rel-17 group-based beam L1-RSRP reporting for STxMP:
	Agreement
Enhance the Rel-17 group-based beam L1-RSRP reporting to support STxMP-based transmission and down-select one in RAN1#113 meeting:
· Alt1: In each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· Alt2: In each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
· Alt3: In each reported pair of CRIs or SSBRIs, UE indicates if the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and/or if the reported pair of CRIs or SSBRIs can be received simultaneously.   
· FFS: Introduce an indicator to support the above, and the number of bits and interpretation of each codepoint of the indicator



Companies provided the following views to those three Alts:
· Alt1: Google, Samsung, 
· Alt2: Ericsson, Spreadtrum, Huawei/HiSilicon, CATT, Lenovo, LG, NTT DOCOMO, 
· Alt3: Panasonic, ZTE, InterDigital, vivo, Xiaomi, Apple, Qualcomm, OPPO, Nokia/NSB, 

Furthermore, on the design of indicator in Alt3, companies provided the following proposals:
· ZTE: the indicator indicates two states: UL Tx and DL Rx simultaneously, and DL Rx simultaneously only.
· InterDigital: the indicator indicates:  simultaneous Rx or simultaneous Tx.
· vivo: indicate whether simultaneously Rx or not, whether simultaneously Tx or not. 
· Xiaomi: indicate DL only, DL and non-simultaneously UL, or both DL and UL.
· Apple: 1bit to indicate that DL only or both DL & UL, 
· Qualcomm: 2bits to indicate Rx only, Tx only or both Rx and Tx. 
· Nokia/NSB: indicator to indicate which pair is preferable for simultaneous Tx and which pair is preferable for simultaneous Rx.

Proposal
FL note: Alt2 is supported by 7 companies and Alt3 is supported by 9 companies, while Alt1 is only supported by 2 companies. Thus, FL suggest to down-select one from Alt2 and Alt3 in this meeting. For Alt3, the details on indicator design is added according to the inputs in the tdocs: 
Proposal 4: To enhance the Rel-17 group-based beam L1-RSRP reporting to support STxMP-based transmission and down-select one from Alt2 and Alt3:
· Alt1: In each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· Alt2: In each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
· Alt3: In each reported pair of CRIs or SSBRIs, UE indicates if the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and/or if the reported pair of CRIs or SSBRIs can be received simultaneously.   
· For each reported pair of CRIs or SSBRIs, UE reports an indicator to indicate one of the following three status for this reported pair of CRIs or SSBRIs:
1) The reported pair of CRIs or SSBRIs can be received simultaneously
2) the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously
3) the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· FFS: Introduce an indicator to support the above, and the number of bits and interpretation of each codepoint of the indicator
	Company 
	Comments

	Mod
	Please share your views on the views on Alt2 and Alt3 so that we can conclude the down-selection this meeting. The views in tdocs are:
· Alt1: Google, Samsung, 
· Alt2: Ericsson, Spreadtrum, Huawei/HiSilicon, CATT, Lenovo, LG, NTT DOCOMO, 
· Alt3: Panasonic, ZTE, InterDigital, vivo, Xiaomi, Apple, Qualcomm, OPPO, Nokia/NSB, 

Alt2 and Alt3 has similar numbers of supporting companies. From my understanding both Alt2 and Alt 3 can work technically but they have difference:
· ForAlt2: the legacy group based beam reporting allow UE to report beam pair that can support DL simultaneous transmission.  Introducing a new reporting method for UL seem to work well. The system can configure/indicate corresponding beam reporting for desired reporting. However, Alt2 might cause some UL overhead waste since the UE report the same beam pair in group-based beam reporting for DL and group based beam reporting for UL.
· For Alt3: this method give the system more flexibility and reduce UL overhead when DL and UL use the same beam pair. However new indicator in UCI shall be introduced. 

	QC
	Support Alt3. For Alt2, in addition to unnecessary overhead (separate configuration and reporting for DL versus UL), we are not sure if the Rel-17 group-based reporting can be directly used. If the reporting is specific to UL only (simultaneous transmission only), do we still need L1-RSRP to be reported?

	Google
	We think Alt1 is a good compromise between Alt2 and Alt3. It is not good to remove Alt1 at current stage.  

	ZTE
	Support Alt 3, we also share the same to QC.
Regarding the design of the indicator, we can be fine to indicate the above three states if majority prefer.

	InterDigital
	Support FL’s proposal and prefer Alt 3. If the same beam pair is used for simultaneous DL reception, and to determine simultaneous UL spatial filters, then Alt2 requires two reports whereas Alt3 can indicate it with a single report. 

	NEC
	First of all, we still believe enhancing beam reporting with capability value set index is a more suitable choice since it is specifically designed to reflect panel status for UL.
However, we are also OK with Alt 2. We don’t see any additional configuration needed and we don’t think we need to handle receiving issue since this is for UL. 

	Samsung
	We have similar view with Google, 
We think Alt1 requires less spec impact and no additional CSI report. Alt2 requires additional report for UL beam pair and Alt3 requires new indicator which can make additional spec impact. 

	OPPO
	Support the proposal. Our preference is Alt3, the three status is ok for us.

	Spreadtrum
	Support this proposal and prefer Alt 2.
We think the DL beam report for Mtrp and UL beam report for STxMP should be designed separately and there is no need to introduce a mixed beam report, similar to the Rel-15 non-group based beam report and Rel-17 enhanced non-group based beam report. It should be allowed a UE to report a beam pair just for STxMP. Thus, a new value of the RRC parameter reportQuantity can be used to indicate UL only beam pair(s) for STxMP.

	FGI
	We would like to clarify: does the sub-bullets in Alt3 mean that the indicator will be of at least 2 bits, given that there are three possibilities to indicate? Also, we don’t understand why we use the first sub-bullet (the reported pair of CRIs or SSBRIs can be received simultaneously) to report the same thing as Rel-17 group-based beam reporting does.

	CATT
	Support the proposal with alt2. We are open with the discussion on the detailed indication solutions regarding alt3.

	Fujitsu
	Support the proposal.

	Vivo
	We are not clear about the use case for state 2) in Alt3. Why the reported pair of CRIs or SSBRIs can only be used for simultaneous transmission. For the reported pair of CRIs or SSBRIs will be in good condition for both transmission and reception.

	Panasonic
	Proposal 4: Ok in principle

	LG
	Proposal 4: Support. We are open for Alt 2/3 but Alt 1 cannot consider the case that best beam pair for reception and the best beam pair for transmission is different, so it should be removed.

	Huawei, HiSilicon
	Support the proposal.

	Xiaomi
	Support the proposal. We are fine with Alt.2 or Alt.3. In our understanding, for Alt.2, a new CSI reportQuantity can be defined for STxMP only which is similar to group-based beam reporting in the DL.

	NTT Docomo
	Support 

	Lenovo
	We support alt2. We don’t think Alt2 have larger overhead compared with Alt3. If the UE can indication that the reported pairs of beams can be either simultaneously used for reception or for transmission, it’s better to configure more number of CSI report configurations compared with Rel-17 group based beam report. 

	Ericsson
	We support the FL proposal and prefer and Alt2.

	Mod
	Slightly update the supporting companies for each Alt:
· Alt1: Google, Samsung, 
· Alt2: Ericsson, Spreadtrum, Huawei/HiSilicon, CATT, Lenovo, LG, NTT DOCOMO, Xiaomi, NEC
· Alt3: Panasonic, ZTE, InterDigital, vivo, Xiaomi, Apple, Qualcomm, OPPO, Nokia/NSB,  Xiaomi, LG

	Sharp
	Support.

	Mod
	4) 

	
	



Proposal for 2nd round
Supporting companies are:
· Alt1: Google, Samsung, 
· Alt2: Ericsson, Spreadtrum, Huawei/HiSilicon, CATT, Lenovo, LG, NTT DOCOMO, Xiaomi, NEC (9)
· Alt3: Panasonic, ZTE, InterDigital, vivo, Xiaomi, Apple, Qualcomm, OPPO, Nokia/NSB, Xiaomi, LG (11)

Got some offline discussion/comments that in Alt3, the Gnb can not expect what will be reported in the beam reporting. For example, the Gnb wants information for UL, but the UE might always report best DL beam pair. 

Therefore, can we go with Alt2?

Updated Proposal 4: To enhance the Rel-17 group-based beam L1-RSRP reporting to support STxMP-based transmission and down-select Alt2:
· Alt1: In each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· Alt2: In each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
· Alt3: In each reported pair of CRIs or SSBRIs, UE indicates if the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and/or if the reported pair of CRIs or SSBRIs can be received simultaneously.   
· For each reported pair of CRIs or SSBRIs, UE reports an indicator to indicate one of the following three status for this reported pair of CRIs or SSBRIs:
5) The reported pair of CRIs or SSBRIs can be received simultaneously
6) the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously
7) the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.

	Company 
	Comments

	Mod
	Please share your views on the views 

	NTT Docomo
	Support 

	Samsung
	For the sake of progress, we can live with Alt2. 
Regarding Alt3, it requires more spec impact. 

	CATT
	Support with Alt2. Considering the time scope for Rel-18, we may not have sufficient time to choose proper indication schemes for Alt3.

	Huawei, HiSilicon
	We are OK with Alt2.

	Spreadtrum
	Support.

	Xiaomi
	We can go with Alt.2. But just one clarification question, is the UE capability value set index to be reported together with each beam pair? 

	Mod
	Thanks for the discussion in offline session to reach the offline consensus:

Offline consensus: To enhance the Rel-17 group-based beam L1-RSRP reporting to support STxMP-based transmission, support the system to configure the UE to report one of the followings:
· Alt1: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· Alt2: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
· Supporting Alt1 and/or Alt2 is subject to UE capability





Issue #5: DFT-s-OFDM waveform for STxMP transmission

Summary
The issues of supporting STxMP transmission in DFT-s-OFDM waveform were discussed in last meeting and the following proposals were discussed:
	Proposal conclusion 1-5a: Support STxMP SFN scheme with 1 layer transmission for DFT-s-OFDM waveform
· Note: no additional spec impact for supporting that.
· This is UE optional feature.

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

Proposal conclusion 2.3: Multi-DCI based STxMP PUSCH+PUSCH is supported in DFT-s-OFDM wave with no extra spec impact.
· Each of the PUSCHs is 1-layer transmission
· This is UE optional feature.


The proposals were ok to most of the companies but Samsung, Google and Lenovo showed concern on them in the email discussion.
In the tdocs of this meeting, companies continue to propose to support STxMP transmission in DFT-s-OFDM waveform.
Proposal
For this meeting, FL suggest to continue discussing these issues. For the STxMP SFN in DFT-s-OFDM and STxMP PUSCH+PUSCH in DFT-s-OFDM, conclusion is sufficient since no extra spec impact. But for STxMP SDM in DFT-s-OFDM, FL suggest to discuss the supporting, instead of study whether/how considering only two meeting left for Rel18
Proposal conclusion 5a: Support STxMP SFN scheme with 1 layer transmission for DFT-s-OFDM waveform
· Note: no additional spec impact for supporting that.
· This is UE optional feature.

Proposal 5b: Support STxMP SDM scheme with {1+1} layer combination for DFT-s-OFDM waveform
· Add additional “antenna port” table for DFT-s-OFDM waveform that can indicate two orthogonal DMRS ports for SDM with {1+1} layer combination
· This is UE optional feature (if supported)

Proposal conclusion 5c: Multi-DCI based STxMP PUSCH+PUSCH is supported in DFT-s-OFDM waveform with no extra spec impact.
· Each of the PUSCHs is 1-layer transmission
This is UE optional feature.
	Company 
	Comments

	Mod
	Please share your views on the proposals 5a, 5b and 5c. They have been discussed in couple of meetings. If we can not reach some agreement this meeting, it might be better to conclude no consensus and cease the discussion.

	QC
	Support the two conclusions as well as Proposal 5b. DFT-s is critical for cell-edge Ues.

	Google
	Conclusion 5a/5c are not correct since there are some discussions on dynamic waveform selection in another agenda item, which would not result in “no spec impact”. If we introduce DFT-s-OFDM waveform, we would open the door for such kind of discussion and spec impact. 

Proposal 5b is out of scope as mentioned by several companies in last meeting.


	ZTE
	Ok with conclusion 5a and 5c.

Do not support proposal 5b. To our understanding, STxMP SDM with layers {1+1} is equivalent to a total 2-layer PUSCH transmission from the perspective of TB/CW processing. In this sense, enabling DFT-s-OFDM to this case is out of scope.

	Samsung
	We don’t support all conclusions and proposal. As Google mentioned, there can be possible issue which is related to waveform dynamic switching in the coverage enhancement agenda. And as mentioned before, we still cannot see the clear benefit because dynamic switching between two waveforms can be supported. Depending on the current channel quality, proper waveform could be supported.
And as mentioned by ZTE, SDM scheme with DFT-s OFDM is out of scope. The UE and Gnb should process multi-layer (1+1) TB for DFT-s OFDM waveform. 

	CATT
	Not support. We do not see the necessity to support DFT-s-OFDM for the SDM scheme with much spec impact and discussion.

	MediaTek
	We don’t see necessity to use DFT-s-OFDM in STxMP, but we are fine with conclusion 5a and 5c. However, it seems Conclusion 5c should be a proposal for an agreement instead of a conclusion since it has spec impact at least to the UE capability.

If companies have concern that there could be spec impact in other AI, we can just limit the conclusion in this AI. For example:

Proposal conclusion 5a: Support STxMP SFN scheme with 1 layer transmission for DFT-s-OFDM waveform
· Note: No enhancement will be introduced in AI 9.1.4.1 additional spec impact for supporting that.

Proposal conclusion 5c: Multi-DCI based STxMP PUSCH+PUSCH is supported in DFT-s-OFDM waveform with no extra spec impact.
· Note: No enhancement will be introduced in AI 9.1.4.1
· Each of the PUSCHs is 1-layer transmission
This is UE optional feature.
But we do not support proposal 5b due to addition spec effort.

	Vivo
	Support 5a,5b and 5c. 

	LG
	Support Conclusion 5a/5c. Proposal 5b is out of scope.

	Huawei, HiSilicon
	We support both conclusions 5a and 5c. We fail to see the potential spec impact contemplated by Google and Samsung regarding dynamic switching of the waveform. We appreciate their more detailed clarification on how exactly the support of single layer SFN and single layer  Multi-DCI based STxMP PUSCH+PUSCH may cause a spec impact. 

We, in principle, are supportive of Proposal 5b but we think to support {1+1} layer SDM with DFT-s-OFDM it is not necessary to add an additional antenna port table for DFT-s-OFDM that can indicate two orthogonal DMRS ports for SDM with {1+1} layer combination. We think the sub-bullet can be only an FFS. Similar to the CP-OFDM based SDM, the DMRS ports associated with the two SRS resource sets don’t have to be orthogonal. Therefore, current antenna port tables for CP-OFDM with rank=2 maybe used for {1+1} layer DFT-s-OFDM based SDM.


	Xiaomi
	Support Conclusion 5a/5c.

	NTT Docomo
	Support 5a and 5c.
We also think 5b is out of scope.

	Lenovo
	Support both conclusion 5a and 5c.

	Ericsson
	Support Conclusion 5a and 5c, as well as Proposal 5b.

	Sharp
	Support 5a and 5c.

	TCL
	Support 5a and 5c. We can accept the main bullet, but we think the sub-bullet need to be discuss more.



Issue #6: SRS resource set configuration
Summary
We have FFS on full power mode and coherency type configuration for the two SRS resource set for STxMP
	Conclusion
· RAN1 has no consensus to support the following in Rel-18:
· Configure different number of SRS resources in the two SRS resource sets for CB (if fullpowermode 2 is not configured) or NCB for single-DCI based STxMP transmission.
· For CB PUSCH, the two SRS resources indicated by two SRI fields for single-DCI based STxMP transmission can have different number of SRS ports. 
· For the two SRS resource sets configured for multi-DCI based STxMP PUSCH+PUSCH in Rel-18, 
· Legacy Rel-17 specification is reused with respect to the maximal number of SRS resources/ports in each set
FFS: whether/how to support two different configurations with regards to full power mode and antenna port coherency type among SRS resource sets.



Regarding the full power mode(s) configured to the SRS resource sets:
· Alt1: same full power mode: 
· Huawei/Hisilicon, Ericsson, Spreadtrum
· Configure separate full power mode: 
· ZTE, CATT, LG	

Regarding the antenna coherency type configured to the SRS resource sets:
· Alt1: Same coherency type: 
· Ericsson, Spreadtrum,
· Alt2: Separate coherency type: 
· ZTE, CATT, LG, 

Proposals
FL note: only a few companies showed their views on this issue in the tdocs. More views are needed. To trigger the comments, two initial proposals are made as follows:
Proposal 6a: Support to configure different configurations of full power mode to the two SRS resource sets for STxMP transmission.
Proposal 6b: Support to configure different configurations of antenna port coherency type for the two SRS resource sets for STxMP transmission.
	Company 
	Comments

	Mod
	Please share your views on these two issues.

	QC
	Given that it is already concluded that asymmetric panels wrt max number of SRS resources / ports is not supported (which seems to be more fundamental to asymmetric panels), what is the justification to support the above two specific types of asymmetries? Furthermore, the association between SRS resource sets and panels is up to UE implementation. Hence, we are not sure if the proposals above can work directly (w/o additional spec support) in the presence of rotation / mobility. 

	Google
	Do not support the two proposals. We failed to see the necessity.

	ZTE
	Support proposal 6a and proposal 6b.

· Regarding full power mode, according to the incoming LS R1-2304315(R4-2306657) of MP-UE power assumption (R4), the Assumption 2 can be that a panel is capable to operate full power mode due to the sum of this panel power limitation can be greater than the existing power limitation for a given power class. Hence it is feasible to achieve full power mode on this panel, while the other panel does not. Given that full power mode is beneficial to enhance coverage and reliability of PUSCH transmission, per panel full power mode should be enable in Rel-18. One practical use case is to enable PUSCH transmission with full power in case of Strp via the “stronger” panel. Subsequently, it is needed to support different configuration of full power mode among two SRS resource sets.
	<unrelated part is omitting>
RAN4 would like to confirm to RAN1 the conditions to be simultaneously met by a UE for STxMP:
1. The total EIRP over all panels cannot exceed the existing EIRP limitation. 
2. The total TRP over all panels cannot exceed the existing TRP limitation.
3. The sum of per-panel EIRP power limitation for STxMP can be greater than the existing EIRP limitation. 
a. See condition #1, which must always be obeyed. 
b. In cases where the beams for each panel have low enough spatial overlap, this clause allows EIRP for each panel to individually approach the existing EIRP limitation.
c. RAN4 has not completed spec. definition work for ‘per panel EIRP power limitation’.
4. No explicit ‘per-panel’ TRP limit is deemed necessary.
<unrelated part is omitting>



· Regarding antenna port coherency, as elaborated in our tdoc (R1-2304397), it is needed especially if per panel full power mode 2 is supported.

	InterDigital
	Do not support. Previous meeting agreements restrict the SRS resource sets to be configured with same number of resources to only support symmetric panel capabilities. Then the full power/coherency is also configured the same per resource set.    

	NEC
	As other comments, if we don’t support asymmetric panels in Rel-18, we may not need this agreement.

	Samsung
	Considering UE implementation, we can support both proposals. 
Due to cost or RF structure for each panel, each panel can have different capability which is related to PA for UL transmission. I.e., even though the number of supported antennas can be same, the implementation of each panel could be different. For the various possible UE structures, we think those proposals should be supported.

	OPPO
	Not support. It has already been agreed that maxRank, the number of SRS resources, and the number of SRS ports for two SRS resource sets are same. We don’t see the necessity for the proposals.

	Spreadtrum
	Don’t support. 
In Rel-18, the UE with symmetric panels is supported. It is not necessary to support different configurations with regards to full power mode and antenna port coherency type among SRS resource sets, which will increase the complexity of UE development and spec design, and the motivation and benefits are also unclear.

	FGI
	Agree with QC. Given asymmetric panel capability is concluded to be not supported, we don’t support this proposal.

	CATT
	Support proposal 6a and 6b.

	MediaTek
	Not support proposal 6a and 6b.

	vivo
	Do not support either 6a or 6b. 

	LG
	Support the proposals. There are several aspect of asymmetric panels and the maximum number of port of each panel is just one aspect. So, the conclusion on the same number of ports should not be the reason to only support same full power mode or same antenna coherence for different panels. Regarding the issue of asymmetric panels on mobility and rotation we are open for further discussion for enhancement and if time is not allowed it can be discussed in future release. 

	Huawei, HiSilicon
	Proposal 6a: Not Support
Proposal 6b: Support
Please note that RAN1 has never explicitly agreed/concluded that asymmetric panels for STxMP is not supported. The referred conclusion by some companies is as follows which only implicitly may imply that asymmetric panels are not supported yet keeps the issue of different panel coherency type and full power scheme as an FFS: 
	Conclusion
· RAN1 has no consensus to support the following in Rel-18:
· Configure different number of SRS resources in the two SRS resource sets for CB (if fullpowermode 2 is not configured) or NCB for single-DCI based STxMP transmission.
· For CB PUSCH, the two SRS resources indicated by two SRI fields for single-DCI based STxMP transmission can have different number of SRS ports. 
· For the two SRS resource sets configured for multi-DCI based STxMP PUSCH+PUSCH in Rel-18, 
· Legacy Rel-17 specification is reused with respect to the maximal number of SRS resources/ports in each set
FFS: whether/how to support two different configurations with regards to full power mode and antenna port coherency type among SRS resource sets.




We think it is quite likely that different UE panels have different antenna coherency type and, as such, Proposal 6b is quite useful to support STxMP. 
However, even if Proposal 6b is not agreeable, we would like to draw companies’ attention to an important related case where UE can report different coherency type for different panels but Gnb configures precoders with the same coherency type for the two panels for STxMP.
As an example, consider the following use case:
UE report:
Panel type 1 (UE capability index 1): full coherent
Panel type 2 (UE capability index 2): full coherent
Panel type 3 (UE capability index 3): partial coherent
If the two panels for STxMP are Panel type 1 and Panel type 2, Gnb can configure full coherent codebook for the two panel;
If the two panels for STxMP are Panel type 2 and Panel type 3, Gnb can configure partial coherent codebook for the two panels (since panel type 3 cannot support full coherent codebook);
If a UE with multiple panel type only reports a single coherency type, the reported coherency type has to be the most conservative coherency type (in above example, UE only would report “partial coherent” for all panels) and, as a consequence, Gnb always configures the precoders with the reported coherency type (in above example, Gnb always configures “partial coherent” codebooks even when Panel type 1 and Panel type 2 are used for STxMP). 
Therefore, we suggest that even if Proposal 6b is not agreeable, RAN1 would agree with the following proposal:
Proposal 6c: Panel specific codebook capability reporting should be supported for STxMP.




	Xiaomi
	Actually we were proposing further discussion, We share opponents views that different configurations between panels should not be supported in this release.  

	NTT Docomo
	Support. On the other hand, we want to note that with this proposal panel-specific capability report is needed, otherwise, we fail to see how it works.

	Lenovo
	We agree with QC that only symmetric panels will be supported for STxMP UL transmission. Both proposals seem unnecessary.

	Ericsson
	Do not support either of the FL proposals. Asymmetric panels was not supported to simplify UE mapping of SRS resource sets to panels and the same logic applies here.  

	Sharp
	Not support. Asymmetric panel capability is concluded to be not supported.

	
	

	
	


Proposals for 2nd round
Many companies (QC, Google, InterDigital, NEC, Spreadtrum, FGI, MediaTek, vivo, Xiaomi, Lenovo, Ericsson, Sharp) do not support proposals 6a and 6b. So we can only conclude there is no consensus to support those. Here are the updated proposals:
Updated Proposal 6a: RAN1 has no consensus to Support support to configure different configurations of full power mode to the two SRS resource sets for STxMP transmission.
Updated Proposal 6b: RAN1 has no consensus to Support support to configure different configurations of antenna port coherency type for the two SRS resource sets for STxMP transmission.
	Company 
	Comments

	Mod
	Please share your views.

	NTT Docomo
	Support 

	MediaTek
	Support both proposals.

	Samsung
	We don’t support this proposal. As we mentioned before, even though the number of antennas in each panel is equal, the RF chain structure could be different due to cost or other reasons. Therefore, separate configuration and capability report per panel could be required.  

	CATT
	Not support. We still do not explicitly reach the agreement that the asymmetric panels for STxMP is not supported thus we prefer to the previous version. Still, the decision can be postponed with further discussion.

	Spreadtrum
	Support.




(closed) Issue #7: Max number of PTRS ports of SDM scheme
Summary
The FFS on whether additional RRC parameter is needed for max PTRS ports for SDM was discussed in last meeting but no conclusion:
	Agreement
When max 2 PTRS ports are configured for SDM scheme of single-DCI based STxMP PUSCH:
· Actual number of PTRS ports in SDM is 2 and 2-bit “PTRS-DMRS association” DCI field is used to indicate the PTRS-DMRS association for the DMRS ports associated with two TMPI/SRI fields.
· The MSB indicates the association between PTRS port 0 and the DMRS port(s) associated with the first TPMI/SRI field.
· The LSB indicates the association between PTRS port 1 and the DMRS port(s) associated with the second TPMI/SRI field. 
· Regarding the “ptrs-PortIndex” configured to SRS resource for NCB PUSCH of SDM scheme, the UE ignores the configuration of “ptrs-PortIndex” per SRS resource.
FFS: Whether additional RRC configuration is needed for the max number of PTRS ports for SDM transmission



The views collected in email discussion in last meeting and the views presented in contributions in this meeting are:
· Alt1: The additional RRC parameter is needed: 
· Google, Qualcomm, MediaTek, NTT DOCOMO, Xiaomi, Ericsson, Huawei/Hisilicon, CATT, Intel,  
· Alt2: Additional RRC parameter is not needed: 
· LG, Apple, ZTE, OPPO, vivo, Lenovo, Samsung, Spreadtrum

Proposals
FL Note: This issue has potential RRC impact. So we better conclude the issue in this meeting:
Proposal 7: Introduce an additional RRC parameter for the max number of PTRS ports for STxMP SDM scheme.
	Company 
	Comments

	Mod
	Please share your views on the proposal. 

	QC
	Support. If companies agree that 1 PTRS port for Strp and 2 PTRS ports for SDM is a typical scenario, then our understanding is that the above proposal is needed. We gave the following example before (in Email discussions of RAN1 #112-bis-e), and repeat it here for reference:
· Assume a new RRC param for max number of PTRS ports for SDM is not introduced.
· The legacy RRC param “maxNrofPorts” is set to 2
· For SDM, the actual number of PTRS ports is always 2 based on the previous agreement.
· For Strp, the actual number of PTRS port can be 1 or 2.
· If only 1 PTRS port is needed for Strp, some of the non/partial-coherent TPMIs cannot be indicated for Strp because they result in 2 actual PTRS ports according to 38.214 
· For example, 2 layers with 2 PUSCH port cannot even be scheduled for Strp for non-coherent UE (see Table 6.3.1.5-4 in 38.211)
· As another example, many of the non/partial-coherent TPMIs cannot be used for 2 layers with 4 PUSCH ports for Strp, e.g., TPMI index 0,2,3,5 (from non-coherent TPMIs), 6-13 (all partial-coherent TPMIs). See Table 6.3.1.5-5 in 38.211.


	Google
	Support. 

	ZTE
	Do not support, we fail to see the necessity herein.

@QC, as per your example above, I think this issue can be addressed by: 1 PTRS port is mandatory for Strp regardless of the number of actual PTRS ports decided by TPMI/SRI.

	Samsung
	Is there any necessity with one PTRS port for STxMP but two PTRS ports for Strp?

	CATT
	Support. We agree with QC’s comment. Introducing an additional RRC parameter is the straightforward solution for the max number of ports configuration for both the SDM and Strp transmission.

	MediaTek
	Support

	QC
	@ZTE: Thanks for your comment. To understand your solution to this issue, are you proposing that for Strp, we do not use the legacy configuration for max number of PTRS ports (i.e., the legacy parameter becomes specific to SDM)? If so, then this seems not backward compatible, and not a good alternative.

	Vivo
	OK with the proposal.

	[bookmark: _Hlk135603276]Huawei, HiSilicon
	Support

	Xiaomi
	Support the proposal

	NTT Docomo
	support

	Lenovo
	We can accept the proposal.

	[bookmark: _Hlk135603299]Ericsson
	We are OK with the FL proposal.

	Sharp
	Support.



Issue #8: Configuring STxMP schemes
Summary
The following proposals on configuring STxMP schemes were discussed in last meeting:
	Proposal 3.1a Introduce an RRC parameter per PUCCH resource to configure rel-18 STxMP SFN scheme for that PUCCH resource.
· Note: RRC parameter design is up to RAN2.
· When SFN scheme is configured to one PUCCH resource, if the PUCCH resource is transmitted with multiple repetitions, each repetition is transmitted in STxMP SFN manner.

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


 
And the following questions were also dicussed:
	Question 1: do you support to apply rel-18 STxMP SFN scheme + repetition based on parameter nrofSlots on PUCCH?
Question 2: do you support to apply rel-18 STxMP SFN scheme + repetition based on parameter pucch-RepetitionNrofSlots on PUCCH?
Question 3: do you support to configure rel-18 STxMP SFN scheme to some PUCCH resource(s) and configure rel-17 TDM repetition scheme to some other PUCCH resource(s) in the same CC?


According to the inputs in the summary of last meeting, all the companies were ok to support STxMP SFN scheme + repetition for PUCCH. 
Proposals
Here are the proposals on RRC parameters for configuring Rel-18 STxMP schemes, which are same to latest versions in the summary of last meeting with slight wording updates:
Proposal 8a: Introduce an RRC parameter per PUCCH resource to configure rel-18 STxMP SFN scheme for that PUCCH resource.
· Note: RRC parameter design is up to RAN2.
· When SFN scheme is configured to one PUCCH resource, if the PUCCH resource is transmitted with multiple repetitions, each repetition is transmitted in STxMP SFN manner.

Proposal 8b: 
· For single-DCI based system, introduce RRC parameter to configure Rel-18 STxMP SDM scheme and Rel-18 STxMP SFN scheme
· Note: RRC parameter design is up to RAN2.
· For multi-DCI based system, introduce RRC parameter to configure the Rel-18 STxMP PUSCH+PUSCH. The multi-DCI based STxMP PUSCH+PUSCH is enabled if the UE is configured with two coresetPoolIndex values and two SRS resource sets for CB/NCB, and this RRC parameter is configured.
· Note: RRC parameter design is up to RAN2
· When multi-DCI based STxMP PUSCH+PUSCH is configured, the DCI 0_1 and 0_2 does not have the field “SRS resource set indicator” and the 2nd SRI/TPMI fields.
· Only up to one of {single-DCI based STxMP SDM scheme, single-DCI based STxMP SFN scheme, multi-DCI based STxMP PUSCH+PUSCH} can be configured by RRC.

	Company 
	Comments

	Mod
	Please share your views on the proposals

	QC
	Support. For Proposal 8a (SFN PUCCH), we are ok to either configure per PUCCH resource or per PUCCH-Config. 

	Google
	8a: Support
8b: I think this is about whether TDM scheme is allowed for Mdci based PUSCH in R17. If this is not allowed, the RRC parameter is not needed. Although not explicitly prohibited in spec, Mdci based TDM scheme should require 4 SRS resource sets instead of 2 sets.

	ZTE
	Proposal 8a: support.
Proposal 8b: support.

	InterDigital
	Support FL’s proposals. 

	NEC
	Proposal 8a: support.
Proposal 8b: we want to know if this proposal implies that TDM can be configured in addition to one of {SDM, SFN, PUSCH+PUSCH}. 

	Samsung
	We think SFN scheme and TDM repetition scheme can increase reliability for PUCCH transmission. So, we are fine with two proposals. 
We don’t have strong preference but for the scheduling flexibility, we slightly prefer per PUCCH resource granularity.

	OPPO
	Support both proposals.

	FGI
	Support Proposal 8a and Proposal 8b.

	CATT
	Support.

	Fujitsu
	Support the two proposals.

	MediaTek
	On Proposal 8a, first, as we mentioned in previous meeting, per resource configuration can allow dynamic switching between Rel-17 S-DCI based TDM scheme (PUCCH resource indicated with two joint/UL TCI states and configured with repetition but w/o SFN parameter) and Rel-18 S-DCI based SFN scheme for PUCCH transmission, which is not preferred. Thus, if we really go with the proposal, we suggest to add similar bullet as the last bullet of Proposal 8.b in this proposal. In addition, we think SFN Tx should be enabled when two indicated joint/UL TCI states are applied.
Proposal 8a: Introduce an RRC parameter per PUCCH resource to configure rel-18 STxMP SFN scheme for that PUCCH resource.
· Note: RRC parameter design is up to RAN2.
· When SFN scheme is configured to one PUCCH resource, if the PUCCH resource is transmitted with multiple repetitions and applies two indicated joint/UL TCI states, each repetition is transmitted in STxMP SFN manner.
· Only up to one of {single-DCI based TDM scheme, single-DCI based STxMP SFN scheme} can be configured by RRC.

On Proposal 8b, we don’t see why an RRC parameter is needed for differentiating multi-DCI based STxMP PUSCH+PUSCH. Differentiating based on Two coresetPoolIndex values + two configured SRS resource sets for CB/NCB should be sufficient. Regarding the last bullet, TDM scheme should be added in this list.
· Only up to one of {single-DCI based TDM scheme, single-DCI based STxMP SDM scheme, single-DCI based STxMP SFN scheme, multi-DCI based STxMP PUSCH+PUSCH} can be configured by RRC.

	Vivo
	Support the FL proposal 

	Panasonic
	Proposal 8a: Regarding: 
· When SFN scheme is configured to one PUCCH resource, if the PUCCH resource is transmitted with multiple repetitions, each repetition is transmitted in STxMP SFN manner.
We think what is proposed is a new scheme, but nonetheless we have a clarification question on why this is only proposed for PUCCH and whether we will do the same thing for PUSCH. 

Proposal 8b: We have a clarification question. Isn’t it enough to remove the first two bullets and keep only the last one? We do not think the first two bullets are adding any further information. 
· Only up to one of {single-DCI based STxMP SDM scheme, single-DCI based STxMP SFN scheme, multi-DCI based STxMP PUSCH+PUSCH} can be configured by RRC.
· Note: RRC parameter design is up to RAN2


	LG
	Regarding the last bullet point, we should consider the case that SDCI based SDM PUSCH and SDCI based SFN PUCCH are configured simultaneously, which means tput improvement for data transmission but reliability improvement for uplink control information. 

	Huawei, HiSilicon
	Proposal 8a: Support.
Proposal 8b: We don’t see the necessity to introduce an RRC parameter for Mdci-based STxMP PUSCH+PUSCH. STxMP PUSCH+PUSCH is Mdci-based while SFN, SDM, TDM are Sdci-based. If the UE is configured with two coresetPoolIndex values and two SRS resource sets for CB/NCB, it seems to be enough to conclude that Mdci-based STxMP PUSCH+PUSCH is enabled and none of SDM, SFN, or TDM is enabled.  
To distinguish among SFN, SDM, and TDM, since all of them are Sdci based and need two configured CB/NCB SRS resource sets, and in light of the fact that, Rel-17 TDM is not configured by a dedicated RRC parameter, we just need to introduce an optional RRC parameter to choose between “SFN” and “SDM”. If the optional RRC parameter is not present but two SRS resource sets for CB/NCB are configured and UE is not configured with two coresetPoolIndex values, TDM is enabled. 
Therefore, we suggest the following modification:
Proposal 8b (modified): 
· For single-DCI based system, introduce an optional RRC parameter to configure choose between Rel-18 STxMP SDM scheme and Rel-18 STxMP SFN scheme
· Note: RRC parameter design is up to RAN2.
· For multi-DCI based system, introduce RRC parameter to configure the Rel-18 STxMP PUSCH+PUSCH. The multi-DCI based STxMP PUSCH+PUSCH is enabled if the UE is configured with two coresetPoolIndex values and two SRS resource sets for CB/NCB, and this RRC parameter is configured.
· Note: RRC parameter design is up to RAN2
· When multi-DCI based STxMP PUSCH+PUSCH is configured, the DCI 0_1 and 0_2 does not have the field “SRS resource set indicator” and the 2nd SRI/TPMI fields.
· Only up to one of {single-DCI based STxMP SDM scheme, single-DCI based STxMP SFN scheme, multi-DCI based STxMP PUSCH+PUSCH} can be configured by RRC.
· Note: Rel-17 single-DCI based TDM PUSCH is enabled if the above RRC parameter is not present, the UE is configured with two SRS resource sets for CB/NCB, and is not configured with two coresetPoolIndex values.
· Note: The multi-DCI based STxMP PUSCH+PUSCH is enabled if the above RRC parameter is not present, the UE is configured with two SRS resource sets for CB/NCB, and is configured with two coresetPoolIndex values.
· Note: The single-DCI based SDM or SFN is enabled if above RRC parameter is present, the UE is configured with two SRS resource sets for CB/NCB, and is not configured with two coresetPoolIndex values.




	Xiaomi
	Fine with the two proposals

	NTT Docomo
	Support

	Lenovo
	We are fine with both proposals.

	Sharp
	Support.

	Mod
	@HW: it looks like the current rel-17 specification does not restrict the rel-17 PUSCH TDM scheme in Mdci-based system. In other word, per the rel-17 specification, in Mdci-based system, if two SRS resource sets for CB or NCB are configured, that means rel-17 PUSCH TDM scheme is configured.  That is why we cannot use “configuring two SRS resource sets in Mdci system” to indicate the configuration of  Mdci-based PUSCH+PUSCH.  
@Panasonic:  the sub-bullet in 8a does not introduce new scheme. Its main purpose is to clarify the UE behavior since we did have confusion on whether PUCCH SFN can be configured with repetition. And Regarding 8b, we do need RRC parameter to configure SDM and SFN scheme. For Mdci-based PUSCH+PUSCH, we need a parameter too since using “configuring two SRS resource set” to indicate this PUSCH+PUSCH seems do not work.

Updated Proposal 8a: Introduce an RRC parameter per PUCCH resource to configure rel-18 STxMP SFN scheme for that PUCCH resource.
· Note: RRC parameter design is up to RAN2.
· When SFN scheme is configured to one PUCCH resource, if the PUCCH resource is transmitted with multiple repetitions and applies two indicated joint/UL TCI states, each repetition is transmitted in STxMP SFN manner.
· Only up to one of {rel-17 PUCCH TDM scheme, single-DCI based STxMP SFN scheme} can be configured by RRC.
Updated Proposal 8b: 
· For single-DCI based system, introduce RRC parameter to configure Rel-18 STxMP SDM scheme and Rel-18 STxMP SFN scheme
· Note: RRC parameter design is up to RAN2.
· For multi-DCI based system, introduce RRC parameter to configure the Rel-18 STxMP PUSCH+PUSCH. The multi-DCI based STxMP PUSCH+PUSCH is enabled if the UE is configured with two coresetPoolIndex values and two SRS resource sets for CB/NCB, and this RRC parameter is configured.
· Note: RRC parameter design is up to RAN2
· When multi-DCI based STxMP PUSCH+PUSCH is configured, the DCI 0_1 and 0_2 does not have the field “SRS resource set indicator” and the 2nd SRI/TPMI fields.
· Only up to one of {rel-17 PUSCH TDM scheme, single-DCI based STxMP SDM scheme, single-DCI based STxMP SFN scheme, multi-DCI based STxMP PUSCH+PUSCH} can be configured by RRC. 

	Huawei, HiSilicon
	We cannot support the proposals in this form. 
As discussed in the first round, we can just change the main bullet to the following:

· For single-DCI based system, introduce an optional RRC parameter to configure choose between Rel-18 STxMP SDM scheme and Rel-18 STxMP SFN scheme
· Note: RRC parameter design is up to RAN2.

If above optional RRC parameter is not present but two SRS resource sets for CB/NCB are configured and UE is not configured with two coresetPoolIndex values, TDM is enabled. 
 
Also, there is no chance for the UE to mix up rel-17 PUSCH TDM scheme and multi-DCI based STxMP PUSCH+PUSCH as, in multi-DCI based STxMP PUSCH+PUSCH, there is no second TPMI/SRI field. 


We suggest:
Updated Proposal 8b: 
· For single-DCI based system, introduce an optional RRC parameter to configure choose between Rel-18 STxMP SDM scheme and Rel-18 STxMP SFN scheme
· Note: RRC parameter design is up to RAN2.
· For multi-DCI based system, introduce RRC parameter to configure the Rel-18 STxMP PUSCH+PUSCH. The multi-DCI based STxMP PUSCH+PUSCH is enabled if the UE is configured with two coresetPoolIndex values and two SRS resource sets for CB/NCB, and this RRC parameter is configured.
· Note: RRC parameter design is up to RAN2
· When multi-DCI based STxMP PUSCH+PUSCH is configured, the DCI 0_1 and 0_2 does not have the field “SRS resource set indicator” and the 2nd SRI/TPMI fields.
Only up to one of {rel-17 PUSCH TDM scheme, single-DCI based STxMP SDM scheme, single-DCI based STxMP SFN scheme, multi-DCI based STxMP PUSCH+PUSCH} can be configured by RRC.




Proposals for 2nd round
For comments received in last round:
@HW: it looks like the current rel-17 specification does not restrict the rel-17 PUSCH TDM scheme in Mdci-based system. In other word, per the rel-17 specification, in Mdci-based system, if two SRS resource sets for CB or NCB are configured, that means rel-17 PUSCH TDM scheme is configured.  That is why we cannot use “configuring two SRS resource sets in Mdci system” to indicate the configuration of  Mdci-based PUSCH+PUSCH.  
@Panasonic:  the sub-bullet in 8a does not introduce new scheme. Its main purpose is to clarify the UE behavior since we did have confusion on whether PUCCH SFN can be configured with repetition. And Regarding 8b, we do need RRC parameter to configure SDM and SFN scheme. For Mdci-based PUSCH+PUSCH, we need a parameter too since using “configuring two SRS resource set” to indicate this PUSCH+PUSCH seems do not work.
Here are the updated proposals:
Updated Proposal 8a: Introduce an RRC parameter per PUCCH resource to configure rel-18 STxMP SFN scheme for that PUCCH resource.
· Note: RRC parameter design is up to RAN2.
· When SFN scheme is configured to one PUCCH resource, if the PUCCH resource is transmitted with multiple repetitions and applies two indicated joint/UL TCI states, each repetition is transmitted in STxMP SFN manner.
· Only up to one of {rel-17 PUCCH TDM scheme, single-DCI based STxMP SFN scheme} can be configured by RRC.
Updated Proposal 8b: 
· For single-DCI based system, introduce RRC parameter to configure Rel-18 STxMP SDM scheme and Rel-18 STxMP SFN scheme
· Note: RRC parameter design is up to RAN2.
· For multi-DCI based system, introduce RRC parameter to configure the Rel-18 STxMP PUSCH+PUSCH. The multi-DCI based STxMP PUSCH+PUSCH is enabled if the UE is configured with two coresetPoolIndex values and two SRS resource sets for CB/NCB, and this RRC parameter is configured.
· Note: RRC parameter design is up to RAN2
· When multi-DCI based STxMP PUSCH+PUSCH is configured, the DCI 0_1 and 0_2 does not have the field “SRS resource set indicator” and the 2nd SRI/TPMI fields.
· Only up to one of {rel-17 PUSCH TDM scheme, single-DCI based STxMP SDM scheme, single-DCI based STxMP SFN scheme, multi-DCI based STxMP PUSCH+PUSCH} can be configured by RRC. 
	Company 
	Comments

	Mod
	Let us know if you have concerns on these two proposals

	QC
	Regarding adding “{rel-17 PUCCH TDM scheme” and “{rel-17 PUSCH TDM scheme”, doesn’t it change the Rel-17 behavior? In other words, should Rel-17 behavior be a function of this new RRC configuration?

	NTT Docomo
	Support 

	Samsung
	We can support both proposals in principle. 
For updated proposal 8a and 8b, we can share similar view with Qualcomm. We think added ‘rel-17 PUCCH TDM scheme’ and ‘rel-17 PUSCH TDM scheme’ seem not needed. In our understanding, if new RRC parameter is indicated as one value among {single-DCI based STxMP SDM scheme, single-DCI based STxMP SFN scheme, multi-DCI based STxMP PUSCH+PUSCH}, STxMP is supported, O.W. (i.e., RRC is not configured), Rel-17 PUSCH TDM scheme could be supported. We can have similar rule for PUCCH.

	CATT
	We are fine with the updated proposal.

	Mod
	@QC and Samsung: regarding the “rel-17 PUCCH TDM scheme” and “rel-17 PUSCH TDM scheme”, no, it does not change the Rel-17 behavior. And Rel-17 behavior is not function of this new RRC function. Its only intention is to clarify that we can only configure one of those schemes at one time.

	Huawei, HiSilicon
	



Issue #9: Conforming WA on maximal number of layers of Strp and SFN
Summary
We reach the following WA:
	Working Assumption (RAN1 112)
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)
· [bookmark: _Hlk130999444]FFS: Whether/How to enable that the total number of used PUSCH antenna ports for the SDM and Strp is the same. 
· Note: This corresponds to the case that digital ports are shared between the panels
· Note: RAN1 supports both implementations that digital ports are shared or separate among panels



In the tdocs, companies (ZTE, Spreadtrum, Huawei/HiSilicon, CATT, Xiaomi, OPPO, MediaTek) proposed to confirm the WA, especially on the bullets about the configuration of maximal number of layers for Strp and SDM. 
Proposal
It looks like to be good time to confirm the WA on the bullets of maxRank configuration. Regarding the FFS on shared port, it is discussed separately in issue 2.
Proposal 9: Confirm the working assumption that, 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)

	Company 
	Comments

	Mod
	Please share your views on the proposal

	QC
	Support only if shared digital ports is supported. Otherwise, the maxRank for SDM can be simply min(legacy max rank, 2).

	Google
	Support the proposal

	ZTE
	Support.

To our understanding, whether to enable the same total number of used PUSCH antenna ports for shared digital ports is under the FFS, we fail to see the causality between Proposal 9 and the FFS part in WA. Besides, for the case of separated digital ports, maxRank can be configured with different values between SDM and Strp even though UE reports the same values of maxRank.

	InterDigital
	Support FL’s proposal. 

	NEC
	Support.

	Samsung
	We can support. 

	OPPO
	Support FL’s proposal.

	Spreadtrum
	Support.

	CATT
	Support.

	Fujitsu
	Support the proposal.

	MediaTek
	Support

	vivo
	Support the proposal.

	Panasonic
	Proposal 9: Support

	LG
	Support the proposal.

	Huawei, HiSilicon
	Support

	Xiaomi
	Support the proposal.

	NTT Docomo
	Support 

	Lenovo
	Support

	Ericsson
	Support the FL proposal

	Sharp
	Support.

	Mod
	All companies except QC are ok with the proposal. There is no update to the proposal.

	TCL
	Support 



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

	QC
	We think at least the following two aspects should be also discussed:
· Determination of number of bits for PTRS-DMRS association for SDM given that a new maxRank is introduced.
· CG+DG transmission for multi-DCI, and how to address the existing restrictions in the spec that prevents this already-agreed functionality. 

	ZTE
	We think the following should be discussed: 
· Whether/how to specify DMRS initialization ID of PUSCH associated with different values of coresetPoolIndex should be different for MDCI based STxMP PUSCH+PUSCH.

	Samsung
	We think it is needed to define the UE’s behavior when RRC configured STxMP scheme cannot be transmitted simultaneously due to updated TCI states. The gNB can update TCI state(s) and indicated two TCI states cannot be always feasible to support UL simultaneous transmission. For DCI based scheduled STxMP PUSCH, gNB can handle but for RRC based scheduled STxMP PUSCH (e.g. type1 CG PUSCH + type1 CG PUSCH), gNB might not handle properly. Therefore, we need to discuss this case.

	Spreadtrum
	We note that the agreement in last meetings only defines how to determine the actual number of PTRS port for SFN scheme and the SFN manner for each PTRS port. However, there is no relevant conclusion for PTRS association, which may affect the legacy PTRS port sharing for antenna ports.

	vivo
	PHR triggering and reporting for mDCI-based mTRP should also be discussed.








Proposals for Online on 05/23
Offline consensus: To enhance the Rel-17 group-based beam L1-RSRP reporting to support STxMP-based transmission, support the system to configure the UE to report one of the followings:
· Alt1: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· Alt2: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
· Supporting Alt1 and/or Alt2 is subject to UE capability


Updated Proposal 3: For case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, support the following revised Option 3:
· (Revised )Option 3: 
· When joint HARQ-ACK feedback is configured or when the UCI does not include HARQ-ACK (CSI and/or SR), the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, the UCI is multiplexed in (FFS: one or two) of these two PUSCHs, and FFS which PUSCH(s). 
· When separate HARQ-ACK feedback is configured, when the UCI includes HARQ-ACK, the UCI is multiplexed into the PUSCH associated with the same TRP. And among the PUSCHs associated with the same TRP, the legacy PUSCH priority order for UCI multiplexing is applied. 
· The PUSCH and PUCCH associated with same CORESETPoolIndex are associated the same TRP. FFS: the (direct or indirect) association between CORESETPoolIndex and PUCCH and PUSCH.
· For a PUCCH including HARQ-ACK, the UE does not expect this PUCCH to overlap with PUSCH(s) with different CORESETPoolIndex value but not overlap with a PUSCH with the same CORESETPoolIndex value.

Latest Proposal 2:
To enable that the maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP is the same, for CB-based PUSCH, support Alt1:
· (Revised) Alt1: The codebook subsets for sTRP and STxMP SDM/SFNtransmission can be separate. 
· If maxRank = 1 for SDM/SFN schemes and the legacy codebook subset (for sTRP) is configured as “fullyAndPartialAndNonCoherent” or “PartialAndNonCoherent”: 
· For 4-port SRS: Only TPMIs associated with “partialAndNonCoherent” can be indicated. 
· For 2-port SRS: Only TPMIs associated with “nonCoherent” can be indicated
· If maxRank = 2 for SDM/SFN schemes and the legacy codebook subset (for sTRP) is configured as “partialAndNonCoherent” or “fullyAndPartialAndNonCoherent”
· In addition to the TPMIs associated with “nonCoherent” for 1-layer or 2-layers, only TPMIs associated with “partialAndNonCoherent” for 1-layer with 4-port SRS can be indicated.
· The non-zero rows of the indicated first TPMI and second TPMI should be disjoint.
· Example: when maxRank=2 and the legacy codebook subset (for sTRP) is configured, as “partialAndNonCoherent” or “fullyAndPartialAndNonCoherent”,  for 2-layer transmission with 4-port SRS, TPMI 0 and  TPMI 1 cannot be indicated in the same DCI while  TPMI 0 and  TPMI 5 can be indicated in the same DCI.
· Note: This is an optional UE feature and related UE capability details will be discussed in UE feature session.
· SRS resources from different Two SRS resource sets for CB/NCB cannot be transmitted in the same OFDM symbol
· Introduce a UE capability of supporting to transmit two SRS resource sets for ‘codebook’ and ‘non-codebook’ in the same OFDM symbol or not
· For the case that the UE does not support two SRS resource sets for CB and NCB on overlapping symbols, introduce an inter-set guard period of  symbols subject to UE capability between two SRS resource sets for CB/NCB, where UE does not transmit any other signal on any symbol within the inter-set guard period.
· FFS: whether existing rules for simultaneous transmission of other uplink channels in the same or different CCs need to be enhanced
· Subject to UE capability, introduce a guard period of  symbols between two contiguous PUSCH transmissions if associated SRS resource set(s) is/are changed
· Note: The values of  and  can be discussed in UE feature session
· FFS: Support the UE to report whether it recommends the same or different maximal total number of used PUSCH antenna ports for the STxMP SDM/SFN and sTRP by UE assistance info.

Latest Proposal 2a: Introduce a UE capability of supporting to transmit SRS resources from two SRS resource sets with ‘codebook’ or ‘non-codebook based’ in the same OFDM symbol 

Proposal 9:  Confirm the following WA:
Working Assumption (RAN1 112)
For dynamic switching between STxMP SDM scheme and Strp transmission, support the following:
· For Strp transmission: The maximal number of layers of Strp transmission is configured by the maxRank (or Lmax) as in current spec (i.e., Option 1)
· For SDM scheme: configure one single maximal number of layers (separate from maxRank (or Lmax) for Strp) that is applied to the first SRS resource set and the second SRS resource set, separately (i.e., Alt1)
· FFS: Whether/How to enable that the total number of used PUSCH antenna ports for the SDM and Strp is the same. 
· Note: This corresponds to the case that digital ports are shared between the panels
· Note: RAN1 supports both implementations that digital ports are shared or separate among panels

Contributions in RAN1#113
[1] R1-2304376	UL Precoding for Multi-panel Transmission	Panasonic
[2] R1-2304397	Enhancements on UL precoding indication for multi-panel transmission	ZTE
[3] R1-2304419	UL precoding indication for multi-panel transmission	Ericsson
[4] R1-2304426	Multi-panel Uplink Transmission	InterDigital, Inc.
[5] R1-2304468	Further discussion on UL precoding indication for multi-panel transmission	vivo
[6] R1-2304547	Discussion on UL precoding indication for multi-panel transmission	Spreadtrum Communications
[7] R1-2304641	Discussion on UL precoding indication for multi-panel transmission	Huawei, HiSilicon
[8] R1-2304710	Further discussion on UL precoding indication for multi-panel transmission	CATT
[9] R1-2304762	Discussion on UL precoding indication for multi-panel transmission	Fujitsu
[10] R1-2304839	On Simultaneous Multi-Panel Transmission	Google
[11] R1-2304878	Enhancements on multi-panel uplink transmission	xiaomi
[12] R1-2304955	UL precoding indication for multi-panel transmission	Lenovo
[13] R1-2304964	Discussion on UL precoding indication for multi-panel transmission	Hyundai Motor Company
[14] R1-2304990	Discussion on UL precoding indication for multi-panel transmission	NEC
[15] R1-2305082	Discussion on UL precoding indication for multi-panel transmission	CMCC
[16] R1-2305172	UL precoding indication for multi-panel transmission	Intel Corporation
[17] R1-2305231	Views on UL precoding indication for multi-panel simultaneous PUSCH transmissions	Apple
[18] R1-2305293	UL precoding indication for multi-panel transmission	LG Electronics
[19] R1-2305323	Simultaneous multi-panel transmission	Qualcomm Incorporated
[20] R1-2305406	Discussion on UL precoding indicaton for multi-panel transmission	OPPO
[21] R1-2305502	Views on UL precoding indication for STxMP	Samsung
[22] R1-2305588	Discussion on multi-panel transmission	NTT DOCOMO, INC.
[23] R1-2305644	Simultaneous transmission across multiple UE panels	MediaTek Inc.
[24] R1-2305739	Views on UL multi-panel transmission	Sharp
[25] R1-2305753	Precoder Indication for Multi-Panel UL Transmission	Nokia, Nokia Shanghai Bell
[26] R1-2305778	Discussion on simultaneous transmission on multiple panels	FGI
[27] R1-2305812	Discussion on UCI multiplexing regarding STxMP	ASUSTeK
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