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Introduction
In RAN4 #108 meeting, RAN4 has discussed the uplink timing requirements for UL multi-DCI multi-TRP with two TAs. Based on discussion the following remaining issues are left. [1]
Issue 2-1-2: DL reference timing
Agreement:
· 
For multi-DCI based multi-TRP operation with two TAs, for each TAG, the uplink transmission timing takes place  before downlink timing which is associated with UL/joint TCI state. The UL/joint TCI states associated to one coresetPoolIndex correspond to one TAG. 
· FFS
· Option 1: (Huawei)
· DL RS in DL/Joint TCI state of PDCCH is used as reference for deriving the UL timing when both the PDCCH and the uplink are associated to the same coresetPoolIndex indicated UL/Joint TCI state.
· Option 2: (Nokia, Ericsson)
· DL RS associated to the indicated UL/Joint TCI state should be tracked. 
Issue 2-1-4: TAG management for multi-TRP with 2 TAs
Way forward:
· Option 1: (Apple, Nokia)
· RAN4 shall consider some enhancement on TAG management for multi-TRP with 2 TAs.
· Option 1a: 
· UE indicates its category to NW after access NW (baseline UE or advanced UE).
· Network configures UE to monitor RTD between the two TRPs. 
· UE monitors the RTD consistently, and report to network when status changes (e.g. RTD becomes larger than CP for baseline UE)
· Upon receiving RTD status change from UE, network can update configuration accordingly (e.g. fallback to single TAG).
· Option 2: (MediaTek, Huawei)
· When the uplink transmission timing difference between two TAGs exceeds the MTTD value, do not define RAN4 RRM requirements. It’s up to UE implementation on how to handle in this case. 
· Option 3: (Samsung)
· UE may stop transmitting the UL transmissions for any of the two TAGs if the uplink transmission timing difference between two TAGs exceeds the MTTD value.


Based on all above information, we provide our view on the remaining issues.
Discussion
<On DL reference timing >
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, RAN4 has agreed the following in RAN4 #107[2].
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. 



For each CORESET pool, UE tracks downlink timing from the downlink TCI, and apply the corresponding TA to the uplink TCI according to the TAG ID indicated in the uplink TCI. We see no consensus from RAN1 to revise the definition of uplink TCI. The source RS in the UL TCI only provides spatial Tx information, which does not include time-domain info. 
Observation 1  Uplink TCI provides only spatial Tx information. RAN1 has not yet agreed to have a new definition of uplink TCI in R18. The discussion is still on-going in RAN1.
For multi-TRP scenario, it is up to network to configure either single-DCI based or multi-DCI based transmission. For network which prefers to schedule downlink and uplink to different TRPs, network may solve the issue by implementation with UE supporting the 2-TA feature.
Proposal 1  RAN4 waits for more conclusions from RAN1 regarding the DL reference timing for UE configured with 2 TAGs in a serving cell.

<On TAG management>
[bookmark: _GoBack]For UE not supporting RTD > CP, if the actual RTD is larger than CP, network may have no information how the performance is degraded. Based on above we are fine to consider option 1. UE may monitor RTD from different TAGs and provide feedback to gNB if necessary.
Proposal 2  From RAN4’s perspective, it is beneficial that UE can monitor RTD from different TAGs and provide feedback to gNB regarding whether RTD is larger than CP or not.

Conclusions
Based on above analysis, we have following observations and proposals.
Observation 1  Uplink TCI provides only spatial Tx information. RAN1 has not yet agreed to have a new definition of uplink TCI in R18. The discussion is still on-going in RAN1.
Proposal 1  RAN4 waits for more conclusions from RAN1 regarding the DL reference timing for UE configured with 2 TAGs in a serving cell.
Proposal 2  From RAN4’s perspective, it is beneficial that UE can monitor RTD from different TAGs and provide feedback to gNB regarding whether RTD is larger than CP or not.
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