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Introduction
In RAN4 #107 meeting, extensive discussion happened in RAN4 on the MTTD value. Based on discussion the following is achieved and sent to RAN1 by LS. [1] [2]
Issue 2-1-1: What is the assumption on M1/M2 for MTTD for UE not capable of supporting RTD>CP?
· Agreements
· If UE supports STxMP
· The MTTD between multiple TRPs can be defined as (CP + M1) for FR1 and (CP + M2) for FR2, M1=1.6us and M2=0.5 us


For UE not capable of RTD > CP but capable of STxMP, MTTD requirements are introduced. 
In RAN1, the following agreements are achieved for UE not support STxMP.
Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the later of the two UL transmissions is reduced.
· FFS: for the optional feature, whether or not the overlapping duration needs to be specified as 1 (in case 2) or 2 (in case 1) OFDM symbols where
· Case 1 applies when UE is capable of supporting MRTD > CP, SCS=60 kHz and frequency range is FR1.
· Case 2 applies in all other cases


 Based on above, we provide our view on the remaining issues regarding two TA enhancements.
Discussion
In previous RAN4 requirements, MTTD defines the uplink timing difference between 2 simultaneous uplink transmission. In R18, supporting the 2-TA enhancement for single carrier does not always mean simultaneous uplink transmission is supported for the 2-TAs. There is ‘TDM-based’ 2-TA in R18.
For the ‘TDM-based’ 2-TAs, RAN1 has already agreed in RAN1 #113 that a baseline does not expect the two UL transmissions to overlap. RAN1 may further discuss how much scheduling restriction is needed for the baseline UE, based on the MTTD value assuming UE capable of simultaneous UL transmission. Therefore, RAN4 may clarify that no MTTD requirements will be defined for this case.Agreement in RAN1 #109-e
Two TA enhancement for uplink multi-DCI based multi-TRP operation are applicable to at least:
· TDM based multi-DCI uplink transmission
· simultaneous multi-DCI uplink transmission (if simultaneous uplink multi-DCI uplink transmission is supported in Agenda 9.1.4.1)
· Note: Whether two TA enhancement is applicable to other schemes is a separate discussion, which is not in the scope of AI 9.1.1.2.


Proposal 1  For UE not supporting simultaneous UL transmission, only TDM-based 2-TA is supported in RAN1. RAN4 do not define MTTD requirements for this case.

Moreover, in R18, RAN1 has agreed to associate TAG to the UL/joint TCI.
Agreements in RAN1 #112
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
Associate TAG to TCI-state
· Associate TAG ID with UL/joint TCI state 
· For UL transmission, the TAG ID associated with the UL/joint TCI state is utilized
· A baseline is UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· Working Assumption: A UE may report that it supports that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs
FFS: on how to handle association when Rel-15/16 spatial relation framework is used for
· PUCCH
· DG/CG Type 1/Type 2 PUSCH
· AP/SP/P SRS
Agreements in RAN1 #113
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, the baseline feature is revised as follows:
· UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG  
· Association of TAG ID with UL/joint TCI state is via RRC configuration 
· Above does not impact the association of the indicated TCI states and coresetPoolIndex values as agreed in previous meetings in 9.1.1.1.



Therefore, one TAG is associated to one specific TRP with a CORESET pool ID. The downlink reference for each TAG is clear, and if the TCI state of the CORESET pool is activated, UE may assume DL co-located information. 
For this issue, the current RAN4 status is captured in [1].
Issue 2-1-2: DL reference timing
· Agreements
· [bookmark: _Toc131949487][bookmark: _Toc135057654]For UL timing requirements, RAN4 to specify requirements to support two downlink reference timings. 
· FFS how to capture it in spec. based on RAN1/RAN2 progress of the definition of TA commands. 



Therefore, RAN4 mays capture the two downlink reference timings similar as what RAN1 agrees.
Proposal 2  In R18 multi-TRP enhancement with 2-TA, support 2 downlink reference timing by associating each downlink timing to each CORESET pool. UE may assume the same DL timing within each CORESET pool. UE may still need to adjust its DL timing during TCI state activation/switching within each CORESET pool.
Conclusions
Based on above analysis, we have following observations and proposals.
Proposal 1  For UE not supporting simultaneous UL transmission, only TDM-based 2-TA is supported in RAN1. RAN4 do not define MTTD requirements for this case.
Proposal 2  In R18 multi-TRP enhancement with 2-TA, support 2 downlink reference timing by associating each downlink timing to each CORESET pool. UE may assume the same DL timing within each CORESET pool. UE may still need to adjust its DL timing during TCI state activation/switching within each CORESET pool.
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