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1.	Introduction
In legacy, the UE considers TAT as expired when the UE stops uplink transmission for an SCell due to the fact that the timing difference between TAGs exceeds MTTD (the maximum uplink transmission timing difference). This UE behaviour is defined considering that one serving cell is associated with only one TAG.
In 2TAs for mTRP operation, one serving cell can be configured with two TAGs, so RAN2 should discuss the UE behaviour in this case. 
In this contribution, we present our view on the UE behaviour for MTTD in 2TAs mTRP operation.
2.	Discussion
With introducing 2TAs for mTRP operation, one serving cell can be configured with two TAGs, i.e., TAG can be configured per TRP, so RAN2 needs to discuss the UE behaviour related to TAT expiry for the case where the timing difference between TAGs configured per TRPs exceeds MTTD.
During post e-mail discussion [1], RAN2 discussed the case considering detailed scenarios, e.g. MTTD between two STAGs/between PTAG and STAG/between PTAGs.
However, according to RAN4 way forward [2], MTTD between TAGs configured per TRP is also under discussion in RAN4. Note that from legacy, the uplink transmission related UE behaviour is RAN4 scope and the TAT expiry related UE behaviour is RAN2 scope.
	<Topic 3 Timing requirements for UL multi-DCI multi-TRP with two TAs >
Issue 3-1-1: DL reference timing
Agreement: 
· 
For multi-DCI based multi-TRP operation with two TAs, for each TAG, the uplink transmission timing takes place  before the reception of the first detected path (in time) of the corresponding downlink frame of the reference signal associated with UL/joint TCI state.
· 
Issue 3-1-2: TAG management for multi-TRP with 2 TAs
· Proposals
· Proposal 1: Stop UL transmitting (Samsung, Nokia) 
· Proposal 1a: (Samsung)
· UE may stop transmitting the UL transmissions for any (or dedicated) of the two TAGs if the uplink transmission timing difference between two TAGs exceeds the MTTD value.
· Proposal 1b: (Nokia)
· Adopt at least one of the following options for the rule defining which UL transmission the UE will stop when the transmission timing difference between the two TAGs exceeds the MTTD value:
· The UE stops the UL transmission corresponding to the TAG with lowest or highest TAG index or ID.
· The UE stops the UL transmission corresponding to the TAG associated (e.g., through TCI states) with lowest or highest coresetPoolIndex.
· Proposal 2: UE implementation (Huawei, MediaTek) 
· When the transmission timing difference between two TAGs for multi-TRP operation exceeds the MTTD value, there is no need to define requirements and it is up to UE implementation.
· Proposal 3: monitor RTD by UE (vivo, Apple)
· Proposal 3a: (Apple)
· 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/smaller than CP for baseline UE)
· Upon receiving RTD status change from UE, network can update configuration accordingly (e.g. fallback to single TAG or enable two TAGs).



As the RAN4 already discussed this issue in detail, we think it is redundant to have discussion for the same issue in RAN2. 
In LTE where the TAG is configured per serving cell, RAN4 defined the UE behaviour related to uplink transmission first, and then RAN2 defined the UE behaviour related to TAT expiry based on RAN4 decision. We think that it is desirable to follow same procedure in NR to avoid duplicate discussion and potential mismatch between RAN2 and RAN4 specifications. 
Therefore, we propose that RAN2 waits RAN4 to define the UE behaviour related to uplink transmission for MTTD between TAGs configured per TRP, and then RAN2 defines the UE behaviour related to TAT expiry for MTTD between TAGs configured per TRP based on RAN4 decision. 
Proposal 1. RAN2 waits RAN4 to define the UE behaviour related to uplink transmission for MTTD between TAGs configured per TRP.
Proposal 2. RAN2 defines the detailed UE behaviour related to TAT expiry for MTTD between TAGs configured per TRPs based on RAN4 decision.

The detailed UE behaviour may be different depending on RAN4 decision, but we think RAN2 can discuss a baseline first based on RAN4 proposals.
	[TS 38.321]
When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.


According to the current MAC specification [3], the UE considers TAT as expired for the SCell when the MAC entity stops uplink transmission due to the fact that MTTD between TAGs is exceeded. This means that the concerned SCell is the SCell where uplink transmission is stopped due to exceeding MTTD.
In 2TAs mTRP operation, SCell can be replaced by TRP, i.e., the concerned TRP is the TRP where uplink transmission is stopped due to exceeding MTTD. 
Currently, there are three proposals are on the table in RAN4. If RAN4 goes with the first option, the UE may stop uplink transmission for the concerned TRP. In this case, the baseline can be defined such that the MAC entity considers TAT associated the concerned TRP as expired.
This baseline is also applied if RAN4 goes with the second option, i.e. leave the UE behaviour up to UE implementation. If the UE stops uplink transmission for the concerned TRP by UE implementation, the MAC entity also considers TAT associated the concerned TRP as expired.
Proposal 3. RAN2 considers the following as a baseline if RAN4 decides that the UE behaviour is to stop UL transmission or left up to UE implementation.
· The MAC entity considers TAT associated the concerned TRP as expired.

However, if RAN4 decides to go with the third option, i.e. monitor RTD by UE, Proposal 3 cannot be applied. In the third option, the UE monitors the RTD consistently, and reports it to network when status changes. To report status change, TAT should not be considered as expired. This means that RAN2 does not need to define anything.
Proposal 4. RAN2 does not need to define anything about the UE behaviour related to TAT expiry if RAN4 decides that the UE behaviour is to monitor RTD consistently.

During the e-mail discussion [1], whether the UE behaviour related to TAT expiry is applied to both TAGs or one TAG was discussed, i.e., whether both TAGs are the concerned TAGs or only one TAG is the concerned TAG. However, considering that RAN4 discusses which uplink transmission the UE will stop when MTTD between TAGs configured per TRP is exceeded, RAN4 anyway defines the concerned TAG, and it would be easy for RAN2 to define the concerned TAG following RAN4 decision.  
Proposal 5. Whether the concerned TAG is both TAGs or one TAG is determined based on RAN4 decision.
3.	Conclusion
In this document, we present our views on the UE behaviour related to TAT expiry for MTTD between TAGs configured per TRP, and made proposals as follows.
Proposal 1. RAN2 waits RAN4 to define the UE behaviour related to uplink transmission for MTTD between TAGs configured per TRP.
Proposal 2. RAN2 defines the detailed UE behaviour related to TAT expiry for MTTD between TAGs configured per TRPs based on RAN4 decision.
Proposal 3. RAN2 considers the following as a baseline if RAN4 decides that the UE behaviour is to stop UL transmission or left up to UE implementation.
· The MAC entity considers TAT associated the concerned TRP as expired.
Proposal 4. RAN2 does not need to define anything about the UE behaviour related to TAT expiry if RAN4 decides that the UE behaviour is to monitor RTD consistently.
Proposal 5. Whether the concerned TAG is both TAGs or one TAG is determined based on RAN4 decision.
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