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1.	Introduction
In Rel-18 MIMO evo, two TAGs per serving cell was introduced to handle the synchronization of uplink transmission for two TRP. 
However, some issues related to two TAGs have not been addressed yet and are listed as open issues by rapporteur. In this contribution, we present our view on open issues.
2.	Discussion
During e-mail discussion [1], some open issues are listed for MIMO evo, and there are two open issue which is related to two TAG.
First issue is whether/how to specify handling of TAT when the MTTD between PTAGs is exceeded.
The UE behaviour on exceeding MTTD comes from LTE CA. One serving cell is configured with one TAG, and if the timing difference between TAGs exceeds MTTD, the UE stops uplink transmission for an SCell and considers TAT associated with the SCell as expired. 
RAN4 defined the UE behaviour for stopping uplink transmission first, and then RAN2 defined the UE behaviour for expiring TAT based on RAN4 decision, i.e., the uplink transmission related UE behaviour is RAN4 scope and the TAT expiry related UE behaviour is RAN2 scope.
In NR CA, RAN4 did not define the UE behaviour related to uplink transmission, i.e., it is up to UE implementation, but RAN2 defined the UE behaviour related to TAT expiry as follows in [2].
	When the MAC entity stops uplink transmissions for an SCell not configured with two TAGs 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.


Thus, the legacy UE behaviour on exceeding MTTD can be interpreted as follows.
· If the timing difference between STAGs exceeds MTTD,
· (by UE implementation) the MAC entity stops uplink transmission for an SCell, and
· (by MAC specification) the UE considers TAT of the TAG belonging the SCell as expired.
With introducing 2TAs for mTRP operation, one serving cell can be configured with two TAGs, i.e., TAG can be configured per TRP, so for TAG per TRP, how the UE behaves on exceeding MTTD needs to be defined newly. There are three cases for exceeding MTTD.
· Case#1. Exceeding MTTD between STAGs
· Case#2. Exceeding MTTD between PTAGs and STAGs
· Case#3, Exceeding MTTD between PTAGs
In RAN4#109, RAN4 agreed not to define additional UE requirement for exceeding MTTD for TAGs configured per TRP as in the UE behaviour of NR CA, i.e. when the transmission timing difference between two TAGs exceeds the MTTD, it is up to UE implementation whether to transmit or not. 
	[RAN4#109]
Agreement: 
· When the transmission timing difference between two TAGs for multi-TRP operation exceeds the MTTD value, no additional UE behavior to be defined in RAN4. 



In the last RAN2 meeting, based on RAN4 agreement, RAN2 discussed the UE behaviour on exceeding MTTD and made agreements for the case of exceeding MTTD between two STAGs (Case#1)/between PTAG and STAG (Case#2) as follows.
	RAN2 considers the following as a baseline (which follows the legacy behaviour)
-	The MAC entity considers TAT associated with the concerned sTAG as expired, when UE stops UL transmission for the STAG due to MTTD issue.


However, regarding the case of exceeding MTTD between two PTAGs (Case#3), some companies thought that Case#3 is a new case and the UE behaviour is not clear. Thus, RAN2 did not make any agreement for Case#3.
We also think that Case#3 is a new case and RAN2 should discuss the UE behaviour on the new case. For this, we think that it would be helpful to look at the motivation of the UE behaviour for TAT expiry on exceeding MTTD. 
In Rel-12, RAN4 decided to stop uplink transmission on exceeding MTTD because the network cannot resolve this problem. 
	[36.300]
10.1.2.7	Timing Advance
In RRC_CONNECTED, the eNB is responsible for maintaining the timing advance. Serving cells having UL to which the same timing advance applies (typically corresponding to the serving cells hosted by the same receiver) and using the same timing reference cell are grouped in a timing advance group (TAG). Each TAG contains at least one serving cell with configured uplink, and the mapping of each serving cell to a TAG is configured by RRC. In case of DC, a TAG only includes cells that are associated to the same CG and the maximum number of TAG is 8.
For the pTAG the UE uses the PCell in MCG and the PSCell in SCG as timing reference. In a sTAG, the UE may use any of the activated SCells of this TAG as a timing reference cell, but should not change it unless necessary.



According to LTE Stage 2 [3], for STAG timing reference, the UE uses any of the activated SCells of this TAG as a timing reference cell. To calculate the uplink timing difference, the network should know the timing reference for each TAG, but the network cannot know which SCell is used for a timing reference cell for the concerned STAG. Therefore, the network cannot adjust the timing reference of the concerned STAG and RAN4 decided to stop uplink transmission on exceeding MTTD. 
Based on the RAN4 agreement, RAN2 decided to consider TAT as expired to ensure that the UE does not ping-pong between state where timing is in and out of the boundaries.
However, for PTAG timing reference, the UE uses PCell and PSCell as a timing reference cell of PTAG, and this principle is kept in NR Stage 2 [4].
	[38.300]
In RRC_CONNECTED, the gNB is responsible for maintaining the timing advance to keep the L1 synchronised. Serving cells having UL to which the same timing advance applies and using the same timing reference cell are grouped in a TAG. Each TAG contains at least one serving cell with configured uplink, and the mapping of each serving cell to a TAG is configured by RRC.
For the primary TAG the UE uses the PCell as timing reference, except with shared spectrum channel access where an SCell can also be used in certain cases (see clause 7.1, TS 38.133 [13]). In a secondary TAG, the UE may use any of the activated SCells of this TAG as a timing reference cell, but should not change it unless necessary.


The network can know that PCell/PSCell is used for a timing reference cell of PTAG and calculate the timing reference of PTAG. Therefore, it is desirable for the UE not to stop uplink transmission even if the timing difference between PTAGs exceeds MTTD. 
Since the UE does not stop the uplink transmission on exceeding MTTD between PTAGs, the UE behaviour for TAT expiry is not needed.
Proposal 1. RAN2 does not specify the UE behaviour for TAT expiry on exceeding MTTD between PTAGs.

Second issue is that when UE transits from SDT in RRC_INACTIVE (SDT TAT is running) to RRC_CONNECTED, which PTAG’s TAT should be started if two PTAGs are configured.
However, we don’t see any issue in the case. During SDT in RRC_INACTIVE, the UE has only one PTAG, so the UE always starts TAT of the PTAG, i.e. the network indicates TAG_ID#0 in TAC MAC CE and the TAC in RAR is applied to TAG_ID#0. 
When the UE transits to RRC_CONNECTED, the UE still has only one PTAG. Thus, the UE starts/restarts TAT of the PTAG until the UE is configured with two PTAGs. 
Then, if the UE is configured with two PTAGs after transition to RRC_CONNECTED, the network provides the configuration for two PTAG including tag2-flag. Upon receiving tag2-flag, the UE can know which PTAG’s TAT should be started upon receiving (Absolute) TAC MAC CE/TAC in RAR, i.e., tag2-flag indicates that the value 0 or 1 of TI field in RAR/Absolute TAC MAC CE is associated TAG_ID#0 or TAG_ID#1.
Proposal 2. RAN2 confirm that there is no issue on starting of TAT of PTAG when the UE transit from SDT in RRC_INACTIVE to RRC_CONNECTED. 

3.	Conclusion
In this document, we present our views on the UE behaviour related to two PTAGs, and made proposals as follows.
Proposal 1. RAN2 does not specify the UE behaviour for TAT expiry on exceeding MTTD between PTAGs.
Proposal 2. RAN2 confirm that there is no issue on starting of TAT of PTAG when the UE transit from SDT in RRC_INACTIVE to RRC_CONNECTED. 
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