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1. INTRODUCTION
In this contribution, we discuss about UCI multiplexing considering STxMP.
2. DISCUSSION
UCI multiplexing
	110b-e
Agreement
The multi-DCI based STxMP PUSCH+PUSCH transmission supports fully/partially/non-overlapping in frequency domain and fully/partially overlapping in time domain.
· FFS whether/how to handle the PUSCH power adjustment when two PUSCHs are fully/partially overlapped in time domain (Depending on RAN4’s input on Pcmax requirements).
· Note: No symbol-level power adjustment within a PUSCH transmission occassion in the case of fully/partially overlapping in time domain
Agreement
Multi-DCI based STxMP PUSCH+PUSCH transmission at least supports the following PUSCH combinations:
· DG-PUSCH + DG-PUSCH
· CG-PUSCH + DG-PUSCH

111
Agreement
Support the SFN scheme for single-DCI based STxMP PUCCH transmission
Conclusion
There is no consensus on the support STxMP PUCCH+PUCCH in multi-DCI based mTRP system
112
Agreement
For multi-DCI based STxMP PUSCH+PUSCH, study enhancements of the UCI multiplexing rule to address the case that one PUCCH overlaps with two overlapped PUSCHs of STxMP PUSCH+PUSCH:
112b-e
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.



For mDCI based mTRP system, separate HARQ-ACK feedback in Rel-16 is more likely to have per TRP HARQ-ACK feedback to support non-ideal backhaul between different TRP. Thus, we think at least for separate HARQ-ACK feedback, the UCI multiplexing order should be that UE determines which TRP for UCI multiplexing, then applying legacy UCI multiplexing rule for the determined respective TRP. On the other hand, for joint HARQ-ACK feedback in mDCI based mTRP system, UE would multiplex two sub-codebooks per TRP into one codebook which is based on assumption that the backhaul between different TRPs can be synchronized. In this sense, motivation for per TRP’s UCI multiplexing for joint HARQ-ACK feedback in mDCI based mTRP system needs further justified. Thus, we prefer Option 3. Regarding FFS of which one or two PUSCH is used to multiplex joint UCI, we slightly prefer to multiplex joint UCI on one PUSCH which is more similar to legacy UE behaviour. 
Proposal 1: For UCI multiplexing in mDCI mTRP system, support Option 3. 
· For joint HARQ-ACK feedback, when there are two PUSCHs with the same start time in one same CC, the UCI is multiplexed in one of these two PUSCHs.
[bookmark: _GoBack]For sDCI based mTRP system, RAN1 has agreed that SFN scheme for STxMP PUCCH and supporting SDM and SFN scheme for STxMP PUSCH. Since ideal backhaul between different TRP for sDCI based mTRP is assumed, we think per TRP’s UCI multiplexing is not needed. However, due to the fact that there is two PUSCHs for STxMP, RAN1 needs to study which PUSCH is used to multiplex UCI. For example, Fig. 1 considers STxMP PUSCH and STxMP PUCCH and Fig. 2 considers STxMP PUSCH and sTRP PUCCH. It’s worthwhile to determine which PUSCH is used to multiplex UCI for align understanding between gNB and UE.
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Fig. 1                                              Fig. 2
Observation: For UCI multiplexing in sDCI mTRP system, there is no need to introduce UCI multiplexing rule per TRP. 
Proposal 2: For UCI multiplexing in sDCI mTRP system, when there are two PUSCHs for STxMP which could be candidate PUSCH for UCI multiplexing, RAN1 study which PUSCH is used to multiplex UCI. 
3. CONCLUSION
In this contribution, we have following proposals:
Proposal 1: For UCI multiplexing in mDCI mTRP system, support Option 3. 
· For joint HARQ-ACK feedback, when there are two PUSCHs with the same start time in one same CC, the UCI is multiplexed in one of these two PUSCHs.
Observation: For UCI multiplexing in sDCI mTRP system, there is no need to introduce UCI multiplexing rule per TRP. 
Proposal 2: For UCI multiplexing in sDCI mTRP system, when there are two PUSCHs for STxMP which could be candidate PUSCH for UCI multiplexing, RAN1 study which PUSCH is used to multiplex UCI. 
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