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1 Introduction
In RAN4#104#bis-e meeting, an LS [1] from RAN1 was discussed. RAN4 sent reply LS [2] to RAN1 for agreed MRTD/MTTD. There are still FFS parts in MTTD. In last RAN4 meetings, there is no further consensus. 
In this contribution, we provide our consideration of FFS parts and timing requirements and give our proposals.
2 Discussion
In RAN4#104#bis-e meeting, MRTD and MTTD values are agreed for UE capable of supporting RTD>CP. But for UE not capable of supporting RTD>CP, the MTTD needs further discussed. It is listed in [3] as below:
	Issue 1-2: MRTD/MTTD requirement for multi-DCI multi-TRP operation in FR1
Agreements:
· [bookmark: _Hlk116659454]For both intra-cell and inter-cell multi-TRP, the MRTD between multiple TRPs can be assumed within a CP length as baseline. MTTD can be CP+M1 µs for FR1. Where M1 is FFS.
· FFS whether transient period between 2 UL signals associated with 2 different TAs needs to be considered
· For a UE capable of supporting RTD>CP (as an optional UE capability), MRTD/MTTD value is 33/34.6 µs.



	Issue 1-3: MRTD/MTTD requirement for multi-DCI multi-TRP operation in FR2
Agreements:
· For both intra-cell and inter-cell multi-TRP, the MRTD between multiple TRPs can be assumed within a CP length as baseline. MTTD can be CP + M2 µs for FR2. Where M2 is FFS.
· FFS whether transient period between 2 UL signals associated with 2 different TAs needs to be considered
· For a UE capable of supporting RTD>CP (as an optional UE capability), MRTD/MTTD value is 8/8.5 µs.


After that, RAN4 continued to discuss it but with no consensus. In RAN4#106-bis, the options are captured in [4] as below:
	Issue 2-1-1: What is the assumption on M1/M2 for MTTD for UE not capable of supporting RTD>CP?
· Proposals:
· MTTD for UE not capable of supporting RTD > CP
· Option 1: (MediaTek)
· The MTTD between multiple TRPs can be defined as (CP + M1) for FR1 and (CP + M2) for FR2, M1=0 and M2=0
· Option 2: (Nokia, Samsung, Xiaomi, ZTE, Huawei, QC, Ericsson, vivo, Apple)
· 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 
· If UE doesn’t support STxMP
· Wait for RAN1 further progress for gap/scheduling restriction
· No MTTD requirements for this case


During the discussion in previous meetings, most companies think the legacy principle for MTTD compared to MRTD should be followed if UE supports sTxMP. If UE doesn’t support sTxMP, the MTTD has less meaning due to the scheduling restriction or time gap. Therefore, we can support option 2. 
Proposal 1: For MTTD, 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. If UE doesn’t support sTxMP, no MTTD requirements. 
In legacy core requirement, the reference timing is defined in section 7. It should be updated to capture two downlink reference timings. 
In RAN1#112 meeting, the agreements are captured as below:
	Agreement
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 FR1/FR2 and Rel-15/16 spatial relation in FR2
· 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 FR1
· PUCCH
· DG/CG Type 1/Type 2 PUSCH
· AP/SP/P SRS


In RAN1#112bis-e meeting, the agreements are captured as below:
	Agreement
For intercell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of which PRACH configuration to be used in the RACH procedure in the PDCCH order.
· FFS: Whether additionalPCI or a generic identifier is indicated in PDCCH order
· FFS: The detail of the indication in PDCCH order in terms of whether to support PRACH triggered for inactive additionalPCI.

Decision: As per email decision posted on April 25th,
Conclusion 
For multi-DCI based Multi-TRP operation with two TA enhancement, how to indicate the TAG ID via absolute TA command MAC CE is left up to RAN2:
· One of two TAG IDs configured in the SpCell can be indicated.
Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, down-select one of the following alternatives:
· Alt 1: indicate TAG ID as part of TA command in RAR
· Alt 2: indicate TAG ID as part of PDCCH order
· Alt 3: divide SSBs into two groups, one for each TRP. If a SSB associated to a RACH procedure belongs to the nth group (n=1, 2), then the TA obtained via the RACH procedure corresponds to the nth TRP.


Proposal 2: For uplink timing requirements, RAN4 should update the reference timing to capture two downlink reference timings. How to update the requirements, it depends on RAN1/RAN2 further progress. 
For the TDM manner and overlapping UL transmissions for multi-TRP with 2 TAs, the options are captured in [4] as below:
	Issue 2-1-4: TDM and overlapping UL transmissions for multi-TRP with 2 TAs
· Proposals: 
· Option 1: (Apple, MediaTek)
· For FR2, RAN4 shall start from assumption that UE is only able to perform TX from one panel at a time. 
· It is proposed to wait for more RAN1 input before RAN4 further discussion.
· Option 2: 
· When the UE does not support UL STxMP transmission: (Nokia, Huawei, ZTE, Samsung, vivo)
· Postpone discussion and wait for further progress from RAN1. 
· When the UE support UL STxMP transmission (FR2 only) (Nokia, Huawei, ZTE, Samsung)
· no restrictions from RRM perspective
· Option 3: If UL transmissions associated with different TAs overlap, the earlier slot is reduced in duration relative to the later slot. (Ericsson)
· Option 4: (Xiaomi)
· Scheduling restriction is needed in specific scenarios for TDM UL two TA cases.
· Wait to see the switching time discussion in the RF section of the switching time.


By our understanding, if UE support UL STxMP transmission, there are two separate RF chains. UE can support to transmit UL simultaneous UL transmissions overlapped in time domain. Therefore, we think no restrictions from RRM requirements. If UE does not support UL STxMP transmission, we support to specify the restriction to handle of overlap UL transmissions. But since RAN1 have already discussed on it, we think it’s better to wait for further progress from RAN1 to avoid duplicated/potential conflicting discussion. In latest RAN1#112bis-e meeting, RAN1 was still discussing on it. 
Proposal 3: If UE support UL STxMP transmission, no restriction for overlapped UL transmission. If UE does not support UL STxMP transmission, wait for further RAN1 progress. 
3 Conclusion
In this contribution, we provide our consideration of FFS parts in MTTD and timing requirements and our proposals are:
Proposal 1: For MTTD, 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. If UE doesn’t support sTxMP, no MTTD requirements.
Proposal 2: For uplink timing requirements, RAN4 should update the reference timing to capture two downlink reference timings. How to update the requirements, it depends on RAN1/RAN2 further progress.
Proposal 3: If UE support UL STxMP transmission, no restriction for overlapped UL transmission. If UE does not support UL STxMP transmission, wait for further RAN1 progress.
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