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Background
In RAN#109-e meeting, the following agreements were made for UL multi-panel transmission.
	Agreement
For STxMP PUSCH in single-DCI based mTRP system, study and evaluate the following schemes for PUSCH:
· SDM scheme: different layers/DMRS ports of one PUSCH are separately precoded and transmitted from different UE panels simultaneously. 
· Study and evaluate whether to support 2 CWs in SDM manner and transmitted from two different panel simultaneously.
· FDM-B scheme: two PUSCH transmission occasions with same/different RV of the same TB are transmitted from different UE panels on non-overlapped frequency domain resources and the same time domain resources.
· FDM-A scheme: different parts of the frequency domain resource of one PUSCH transmission occasion are transmitted from different UE panels.
· SFN-based transmission scheme: all of the same layers/DMRS ports of one PUSCH are transmitted from two different UE panels simultaneously.
· SDM repetition scheme: two PUSCH transmission occasions with different RV of the same TB are transmitted from two different UE panels simultaneously.
Note: Companies are encouraged to evaluate the different schemes for possible down-selection in RAN1#110.
Note: other schemes are not precluded

Agreement
For multi-DCI based STxMP PUSCH+PUSCH transmission, study and evaluate the following aspects:
· Two PUSCHs are associated with different TRPs and transmitted from different UE panels. The total number of layers of these two PUSCHs is up to 4.
· Study STxMP of PUSCH+PUSCH transmission where it is some combination of DG-PUSCH, CG-PUSCH and msg3/msgA PUSCH.
· The overlapping type(s) of fully/partially in time domain and fully/partially/non-overlapping in frequency domain are to be studied and justified for PUSCH+PUSCH.
Note: The above study shall take into account the UE implementation and RF considerations.
Note: Study the conditions required for STxMP PUSCH+PUSCH.
Note: Other aspects are not precluded.

Agreement
Study the enhancement of SRS resource set configuration and SRI/TPMI indication for single-DCI based STxMP PUSCH scheme:
· The configuration of two SRS resource sets, SRS resource set indicator field, two SRI fields and two TPMI fields of Rel-17 mTRP PUSCH TDM repetition is the starting point.
· FFS: The configuration of one SRS resource set, one or two SRI fields and one or two TPMI fields
· Note: This proposal does not mean that any possible SRI/TPMI enhancement on STxMP would be precluded. In RAN1#110, companies can suggest the detail SRI/TPMI enhancement with reasonable analysis and evaluation result.

Agreement
Study the layer combinations of {1+1, 1+2, 2+1, 2+2} for the SDM scheme (if supported) of single-DCI based STxMP PUSCH,
· This is for 1 CW at least.
· The layer combination for the SDM scheme can be further studied for 2 CW if 2 CW in SDM scheme is supported.
· FFS: study the layer combinations of {1+3, 3+1} under the above conditions.
· Companies are encouraged to provide SLS/LLS for their proposed layer combinations for the SDM scheme of single-DCI based STxMP PUSCH.

Agreement
Study if any enhancement is needed on DMRS port indication for the SDM scheme (if supported) of single-DCI based STxMP PUSCH 
· FFS how to map DMRS ports to two joint/UL TCI states/CWs/panels/TRPs/SRS resource sets/PUSCH layers for codebook-based and non-codebook based PUSCH respectively.



In this contribution, we share our views on UL multi-panel transmission.

Discussions
1.1. Assumptions for Discussion
First of all we should note the wide variety of topics to be addressed in this agenda. Considering the number of issues raised at the last meeting, it is necessary to limit the points to be discussed. Therefore, it is important to prioritize the issues before proceeding with the discussion to reduce the standardization effort.
Proposal 1: Prioritization should be done before proceeding with discussions to reduce standardization efforts.
In addition, the need for specifications and features required for simultaneous multi-panel UL transmission should be accurately identified and discussions should not be repeated unnecessarily. Previous discussions have resulted in the decision to consider STxMP PUSCH and STxMP PUCCH. In our view, simultaneous UL multi-panel transmission should be introduced in Rel-18 because simultaneous use of different beams can potentially achieve higher rank in UL MIMO even in single TRP and have high affinity to UL MTRP. Therefore, the need for STxMP PUSCH and STxMP PUCCH should not be discussed again. On the other hand, for the purpose of more steady progress in the discussion, we are willing to give it a lower priority than PUSCH. 
Proposal 2: Discussion of STxMP PUCCH may be given a lower priority but should not be out of scope.
When we discuss STxMP PUCCH in this meeting, the discussion should first focus on the transmission scheme, and these candidates of scheme include FDM-A, FDM-B, SFN, etc. It would then be necessary to discuss drop rules and multiplexing methods with PUSCHs that overlap in the time domain.
Proposal 3: If necessary, drop rules and multiplexing with PUCCH and PUSCH that overlap in the time domain should be discussed.

1.2. Single-DCI based STxMP PUSCH
At the last meeting, the following schemes were proposed for Single-DCI based STxMP PUSCH: SDM, FDM-A, FDM-B, SFN, and SDM repetition. Since a number of issues can only be discussed after scheme is determined, we should start by down-selecting these one. Since SDM, SDM repetition, and FDM-B have shown improved performance at the previous meeting, and SFN is expected to be highly reliable, these schemes should not be excluded from at least consideration.
Proposal 4: We should first down-select for transmission scheme. SDM, SDM repetition, SFN, and FDM-B should not be excluded from consideration at the least.
Supporting different number of layers for different panel have been common understanding. In #109-e meeting, some layer combinations are proposed and the agreement was reached that ‘Study the layer combinations of {1+1, 1+2, 2+1, 2+2} for the SDM scheme(if supported) of single-DCI based STxMP PUSCH’. It should be stated as an agreement that the maximum number of panels is 2 and the total number of layers is up to 4, not left as the implicit understanding.
The effort for standardization can be reduced by starting with each panel having two antenna ports as a starting point. Layer combinations of 1+3 and 3+1 should not be supported in Rel-18 because that are corner case.
Proposal 5: It should be stated as an agreement that the maximum number of panels is 2 and the total number of layers is up to 4, not left as the implicit understanding and under study.
Proposal 6: The layer combinations of {1+3, 3+1} should not be supported in Rel-18.
The SRI/TPMI indication needs to be extended as mentioned at the last meeting. At least Single DCI-based STxMP should include information indicating which panel it is associated with. Thus, the panel index should be FFS, just as the TRP index is FFS. 
After completing the discussion of the transmission scheme, the SRI/TPMI configuration should be determined with Rel-17 mTRP PUSCH TDM repetition as the starting point.
Proposal 7: We should discuss how to indicate which panel is associated with.
Proposal 8: The panel index should be FFS as the TRP index is FFS.
Proposal 9: The SRI/TPMI configuration should be determined with Rel-17 mTRP PUSCH TDM repetition as the starting point after completing the discussion of the transmission scheme.

1.3. Multi-DCI based STxMP PUSCH
In order not to increase the standardization effort, basically the same layers and panels should be assumed for multi-DCI based STxMP PUSCH as for single-DCI-based STxMP PUSCH. It was agreed at the last meeting as study and evaluate, but it should be support.
Proposal 10: We should support that the number of panels is 2 and the total number of layers for two PUSCH is up to 4.
The basic understanding in PUSCH+PUSCH transmission is that each PUSCH is associated with a different TRP and transmitted from a different panel. For each PUSCH to be transmitted, complete precoding indication should be provided. Therefore, it must be clear which panel the DCI is associated with. This may be accomplished with a CORESET pool index, etc.
Proposal 11: For multi-DCI based STxMP PUSCH, we should discuss the function of indicating which panels the DCI is associated with.(E.g. CORESET pool index)

Conclusion
In this contribution, we have the following proposal:
Proposal 1: Prioritization should be done before proceeding with discussions to reduce standardization efforts.
Proposal 2: Discussion of STxMP PUCCH may be given a lower priority but should not be out of scope.
Proposal 3: If necessary, drop rules and multiplexing with PUCCH and PUSCH that overlap in the time domain should be discussed.
Proposal 4: We should first down-select for transmission scheme. SDM, SDM repetition, SFN, and FDM-B should not be excluded from consideration at the least.
Proposal 5: It should be stated as an agreement that the maximum number of panels is 2 and the total number of layers is up to 4, not left as the implicit understanding and under study.
Proposal 6: The layer combinations of {1+3, 3+1} should not be supported in Rel-18.
Proposal 7: We should discuss how to indicate which panel is associated with.
Proposal 8: The panel index should be FFS as the TRP index is FFS.
Proposal 9: The SRI/TPMI configuration should be determined with Rel-17 mTRP PUSCH TDM repetition as the starting point after completing the discussion of the transmission scheme.
Proposal 10: We should support that the number of panels is 2 and the total number of layers for two PUSCH is up to 4.
Proposal 11: For multi-DCI based STxMP PUSCH, we should discuss the function of indicating which panels the DCI is associated with.(E.g. CORESET pool index)
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