3GPP TSG RAN WG1 #115                                                                     R1- 2311677	
Chicago, USA, November 13th – 17th, 2023

Agenda Item:	8.1.4.1
Source:	Apple Inc.
Title:	Remaining issues on multi-panel simultaneous transmissions
Document for:	Discussion/Decision
Introduction
In Rel-18, simultaneous uplink transmission over multi-panel (STxMP) is being specified. In this contribution, we provide our views on remaining issues for multi-panel simultaneous PUSCH transmissions.

multi-DCI based STxMP
SRS resource set configuration and association to panels
Current specification in 38.212 is clear on the association between each SRS resource set within srs-ResourceSetToAddModList for DCI 0_1, or each SRS resource set within srs-ResourceSetToAddModListDCI-0-2 for DCI 0_2, and the corresponding coresetPoolIndex for the case that UE is configured with two SRS resource sets in ResourceSetToAddModList and two SRS resource sets srs-ResourceSetToAddModListDCI-0-2. In RAN1#114b, there were discussions on the association between SRS resource set and coresetPoolIndex where ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 is configured with one SRS resource set. Just as an example of the issue consider the case that UE is configured with two SRS resource sets in ResourceSetToAddModList but only one SRS resource set in ResourceSetToAddModListDCI-0-2, where that single SRS resource set in srs-ResourceSetToAddModListDCI-0-2 is a sub-set of resources from the SRS resource set with lower srs-ResourceSetId of the two SRS resources sets configured in ResourceSetToAddModList. Specification is not clear on the association between the single SRS resource set in ResourceSetToAddModListDCI-0-2, and the value of coresetPoolIndex in DCI 0_2. That association can be defined in respect to the SRS resource set(s) configured for DCI 0_1, as follows:
· If SRS resource set in ResourceSetToAddModListDCI-0-2, is a sub-set of a SRS resource set in ResourceSetToAddModList, it will be associated to the same value of coresetPoolIndex 
· Else (that is the case where up to one SRS resource set is configured in ResourceSetToAddModList), it will be associated to the complement value of coresetPoolIndex associated to SRS resource set in ResourceSetToAddModList
· When UE is configured with only one SRS resource set associated to DCI 0_2 (or 0_1), UE does not expect to detect the DCI in a CORESET with a coresetPoolIndex value different from the coresetPoolIndex associated with the SRS resource set

Given that the above procedure is quite complected to be specified, and the outcome of such configuration is known to the scheduler (that overlapping PUSCHs are indicated to be transmitted from the same panel, which is impossible at the UE side), a simpler solution is to take a conclusion to avoid such error cases.  An alternative solution is to assume UE is always configured with two SRS resource sets in each of srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2, if UE is configured to monitor DCI 0_1 and 0_2.
UL DAI in UCI multiplexing
In RAN1#113, the case of a PUCCH overlaps with PUSCH+PUSCH was resolved. Although there are still some open aspects related to this case which needs to be addressed. In current specification, DAI bit-field in uplink DCI indicates number of HARQ-ACK bits that shall be multiplexed on PUSCH. More precisely, when there is overlapping PUSCHs and PUCCH, up to one PUSCH will be selected for HARQ-ACK multiplexing, where no overlapping PUSCHs within the same carrier with the same priority index is expected. Now in Rel-18 with m-DCI based simultaneous m-TRP based PUSCH+PUSCH, when UE is scheduled with fully or partially overlapping PUSCHs in the time by multiple PDCCHs with two different values of coresetPoolIndex, TDAI indication should be per panel, as shown in the following example. In this case, UE will multiplex HARQ-ACKs to the PUSCH that was specified for UCI multiplexing in RAN1#113, by considering the UL DAI corresponding to that PUSCH. For the other PUSCH, UE does not expect UL-TDAI not equal to 4. 
Now it may be argued that a similar issue exists in UL CA where UL DAI for a PUSCH that will not eventually be selected for HARQ-ACK multiplexing is not necessarily set to 4 by the NW. Indeed, UL CA design results quite problematic scenarios, just as an example consider the case when DCI associated to PUCCH and DCI associated to the PUSCH on which NW expects HARQ-ACK to be multiplexed are missing. In this case, if UE detects a PUSCH with UL DAI neq to 4 in a PUCCH slot, it will multiplex NACK bits on that PUSCH, while NW does not expect such a multiplexing. So even this PUSCH will potentially be missed at the receiver. To avoid such problematic cases, we propose the following:
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Figure 1: TDAI indication for dynamic HARQ-ACK codebook and m-DCI based STxMP

Proposal 1: For the case of one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, UE does not expect an UL TDAI not equal to 4 for the PUSCH that does not carry UCI.

PUSCH+PUSCH with the same HARQ ID
In RAN1#114, there was some discussions to clarify the UE behavior for mDCI based PUSCH when the same HARQ process is indicated by both DCIs [1]. Here we should note that current specification avoids same HARQ process indication, even for non-overlapping PUSCHs, before the end of PUSCH scheduled by the first DCI. This is regardless of NDI indication and the specification is mainly to avoid complexity at the UE side in preparation for PUSCH transmissions with the same HARQ-ID. More precisely, if NDI in the second DCI indicates a separate TB transmission, UE does not have enough time to flush buffer associated to the previous TB with the same HARQ-ID. If NDI in the second DCI indicates same PUSCH transmission (i.e., a repetition) UE does not have enough time to figure out rate matching for the same TB as in previous DCI around newly indicated FDRA/TDRA/MCS. The same argument applies to mDCI based PUSCH when both DCIs indicate the same HARQ process. We have the following proposal:
Proposal 2: For multi-DCI based STxMP PUSCH, UE doesn’t expect to be scheduled overlapping PUSCHs that are indicated with the same HARQ process number via two DCIs.
Conclusion
In this contribution, we provided some views on multi-panel simultaneous uplink transmissions. Based on what we discussed, the following proposals are made:
Proposal 1: For the case of one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, UE does not expect an UL TDAI not equal to 4 for the PUSCH that does not carry UCI.

Proposal 2: For multi-DCI based STxMP PUSCH, UE doesn’t expect to be scheduled overlapping PUSCHs that are indicated with the same HARQ process number via two DCIs.
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