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[bookmark: clause4][bookmark: _Toc2086441]1	Introduction
In this contribution we present our views DL reference timing for multi-TRP with 2 Tas.
2	Discussion
2.1	UL transmit timing
In last meeting, RAN4 agreed on following for the UL transmit timing requirement for 2 TAs.
For multi-DCI based multi-TRP operation with two TAs, UE initial transmission timing error requirements specified in this clause is applicable for each TAG and shall be met for each TAG separately. The reference point described in this clause for each TAG is the first detected path (in time) of the corresponding downlink reference signal associated with UL-TCIState or DLorJointTCIState (if unifiedTCI-StateType is indicated as Joint) [TS 38.331].
Though the above timing requirements are captured in the specification, DL reference timing is mentioned as open issue in the WF [1]. We would like to reiterate our view on importance of separate Dl timing reference.

Issue 2-1-2: Number of downlink timing reference
Way forward:
· Option 1: 
· [bookmark: _Hlk159168144]The number of downlink timing references should be equal to the number of TAGs across CCs.

Two TAGs are configured when there is different propagation delay from UE to the respective TRPs or when the TRP are not well synchronized. Unless UE can estimate the individual DL reference timing from the respective DL path, UE will not be able to obtain the correct TA, even if it performs RACH to two TRPs using single DL timing reference. 
Observation 1: Unless UE uses different DL time reference for performing RACH, UE cannot obtain correct TA, when there is synchronization error between TRP. 

Regrading UE capability and complexity:
If UE has support for two TAGs, UL transmission towards TRPs may be supported in TDM fashion or using StxMP. If UE has simultaneous transmission capability, it can handle multiple DL reference timings as their FFT and TX chains can be different. If UE does not support simultaneous transmission capability, it can handle only TDM transmission towards each TRP and UE can apply different Dl reference timing as UE can easily store different DL reference timings for each TAG. Based on this analysis, we think there is no UE complexity issue for supporting different DL reference timing.
Based on the above analysis we make following proposal.
Proposal 1: RAN4 to agree that the number of downlink timing references should be equal to the number of TAGs across CCs.
3 	Summary
Proposal 1: RAN4 to agree that the number of downlink timing references should be equal to the number of TAGs across CCs.
References
[bookmark: _Ref508638450][bookmark: _Ref3386619][1] 		R4-2321615, WF on R18 NR MIMO RRM requirement, Samsung



1

