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1	Introduction
In this contribution, we discuss remaining issues for UL simultaneous multi-panel transmission. 
[bookmark: _Ref178064866]2	Discussion
2.1	Simultaneous transmission of two SRS resource sets
With separate digital ports per panel, a UE capable of PUSCH STxMP will be able to also sound two SRS resource sets in overlapping OFDM symbols. Indeed, the SRS ports over two SRS resource sets can be mapped to two disjoint sets of digital ports. To reduce the number of OFDM symbol required to sound two UE panels, we therefore propose:
[bookmark: _Toc149949015]Two SRS resource sets with usage ‘codebook’ or ‘nonCodebook’ can be transmitted in the same OFDM symbol, subject to UE capability.
With the above proposal, since simultaneous SRS transmission is a UE-optional feature, UEs with shared ports over panels does not need to support two SRS resource sets in the same OFDM symbol(s).
The above proposal is useful not only for reducing UL overhead for STxMP, but it is also useful for clarifying legacy behavior. Note that two SRS resource sets is configured also for Rel-17 mTRP PUSCH repetition, where PUSCH transmissions to different TRP are in different slots. This feature can be supported even if UE is not capable of simultaneous UL multi-panel transmission. However, in legacy specification, it is not clear whether two SRS resource sets with usage ‘codebook’ or ‘nonCodebook’ can be transmitted in the same OFDM symbol(s) or not. With the above proposal, a UE’s capability will be clarified. 
2.2	DFT-S-OFDM for sDCI STxMP SFN and mDCI STxMP
For mDCI STxMP, DFT-S-OFDM, which improves coverage for cell-edge UEs, can be supported with no additional specification impact by configuring transform precoding for PUSCH and by indicating separate and orthogonal DMRS ports in the DCI from the first and second TRP, respectively.
DFT-S-OFDM can be supported also for sDCI STxMP SFN with no additional specification impact: An indicated DMRS port (corresponding to a single layer) will be mapped to both SRS resource sets via two (possibly) different precoders. Hence, when STxMP SFN and transform precoding is configured for a same CB-based PUSCH, the two TPMI fields in the DCI indicates two precoders used to map a single-layer DFT-S-OFDM waveform to two UE panels.
[bookmark: _Toc149949014]DFT-s-OFDM, with a single layer per SRS resource set is supported for sDCI STxMP SFN and mDCI STxMP (with no additional specification impact).
2.3	Different number of SRS resource sets for DCI format 0_1 and 0_2 for multi-DCI STxMP
In RAN1#114-bis, it was discussed whether srs-ResourceSetToAddModList can contain two SRS resource sets while srs-ResourceSetToAddModListDCI-0-2 contains only one SRS resource sets. Configuring different number of SRS resource sets for DCI format 0_1 and 0_2 can cause the following issue: If two SRS resource sets are configured in srs-ResourceSetToAddModList but only the first of which is included in srs-ResourceSetToAddModListDCI-0-2 and NW schedules a PUSCH transmission over the first SRS resource set using DCI format 0_1, then it would not be possible to schedule a simultaneous PUSCH transmission over the second SRS resource set using DCI format 0_2, as that would cause both PUSCH transmissions to be associated with first SRS resource set (i.e., the same set of SRS ports). 
Two proposals to address this issue were discussed in RAN1#114-bis:
Proposal (version 1)
When multi-DCI based STxMP PUSCH+PUSCH is configured and, when UE is configured to monitor DCI format 0_2, 
· if two SRS resource sets with usage 'codebook' or 'nonCodeBook' configured in srs-ResourceSetToAddModList while one SRS resource sets with usage 'codebook' or 'nonCodeBook' configured in srs-ResourceSetToAddModListDCI-0-2, and when two overlapping PUSCHs are scheduled by a DCI format 0_1 and a DCI format 0_2, the UE expects that the PUSCH scheduled by DCI format 0_1 is associated with CORESETPoolIndex = 1.
· if one SRS resource set with usage 'codebook' or 'nonCodeBook' configured in srs-ResourceSetToAddModList while two SRS resource sets with usage 'codebook' or 'nonCodeBook' configured in srs-ResourceSetToAddModListDCI-0-2, and when two overlapping PUSCHs are scheduled by a DCI format 0_1 and a DCI format 0_2, the UE expects that the PUSCH scheduled by DCI format 0_2 is associated with CORESETPoolIndex = 1.
Proposal (version 2)
When multi-DCI based STxMP PUSCH+PUSCH is configured:
· When UE is configured to monitor DCI format 0_2, the UE expects to be configured with two SRS resource sets with usage ‘codebook’ or ‘nonCodeBook’ in each of srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2
The main benefit with the proposal in version 1 is that NW has the possibility to configure different number of SRS resource sets for different DCI formats. However, it is unclear why NW needs this flexibility. Therefore, our preference is to go with the simpler proposal in version 2.
[bookmark: _Toc149949016]For multi-DCI based STxMP PUSCH+PUSCH, UE that monitors both DCI format 0_1 and DCI format 0_2 expects to be configured with two SRS resource sets with usage ‘codebook’ or ‘nonCodeBook’ in each of srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2.
[bookmark: _Hlk61857909]Conclusion
In the previous sections we made the following observations: 
Observation 1	DFT-s-OFDM, with a single layer per SRS resource set is supported for sDCI STxMP SFN and mDCI STxMP (with no additional specification impact).

Based on the discussion in the previous sections we propose the following:
Proposal 1	Two SRS resource sets with usage ‘codebook’ or ‘nonCodebook’ can be transmitted in the same OFDM symbol, subject to UE capability.
Proposal 2	For multi-DCI based STxMP PUSCH+PUSCH, UE that monitors both DCI format 0_1 and DCI format 0_2 expects to be configured with two SRS resource sets with usage ‘codebook’ or ‘nonCodeBook’ in each of srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2.
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