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1. Introduction
In RAN2#122 meeting, it was agreed that[1]
	· Configure one TAT per TAG to support two TAs for a serving cell, i.e., in this case 2 TAGs are configured for the serving cell. 


In this contribution, we discuss the possible modelling for PTAG.
2. Discussion
According to [2], PTAG includes the Spcell of a MAC entity. Before two TAs is supported for a serving cell, a Spcell always belongs to a TAG and consequently, there is always a PTAG. However, in two TAs case, a Spcell could be configured with 2 TAGs. If we go with the existing definition, it naturally results in two PTAGs.
	Timing Advance Group: A group of Serving Cells that is configured by RRC and that, for the cells with a UL configured, using the same timing reference cell and the same Timing Advance value. A Timing Advance Group containing the SpCell of a MAC entity is referred to as Primary Timing Advance Group (PTAG), whereas the term Secondary Timing Advance Group (STAG) refers to other TAGs.


When a timeAlignmentTimer associated with the PTAG is expired, UE could consider all running timeAlignmentTimers as expired and all configured uplink resources would be asked for release. So in two TAs case, we could have the option that,
Option 1, two PTAGs are supported as legacy. If one of the time-alignment timers of the two PTAGs expires, all time-alignment timers for all serving cell would be considered as expired.

	5.2
Maintenance of Uplink Time Alignment

…

1>
when a timeAlignmentTimer expires:

2>
if the timeAlignmentTimer is associated with the PTAG:
3>
flush all HARQ buffers for all Serving Cells;

3>
notify RRC to release PUCCH for all Serving Cells, if configured;

3>
notify RRC to release SRS for all Serving Cells, if configured;

3>
clear any configured downlink assignments and configured uplink grants;

3>
clear any PUSCH resource for semi-persistent CSI reporting;

3>
consider all running timeAlignmentTimers as expired;
3>
maintain NTA (defined in TS 38.211 [8]) of all TAGs.




However, according to the LS from RAN1 [3], it is not the intention. It is clear that in the LS that UL or DL operation associated to the other TRP is not impacted. Our understanding of the LS is that the expiry of one time-alignment timer associated with a Spcell would not impact the other running time-alignment timer associate with the Spcell. The worst case would occur when both two time-alignment timer expires.
	Question 2 on operation

Q2: When the time-alignment timer associated with one of the TRPs of a serving cell expires, are certain UL or DL operation only impacted towards that TRP while they are not impacted towards the another TRP? If so, which UL or DL operation?

Answer: RAN1 confirms that when the TA timer associated to one TRP expires for a TAG associated with a TCI state, UL or DL operation associated to the another TRP is not impacted. This further depends on PTAG/STAG definition, which is up to RAN2 to decide.
Which UL or DL operation is impacted have not been discussed in RAN1.


So there could be other options.

Option 2, two PTAGs are supported, however, only both of the time-alignment timers of the two PTAGs expires, all time-alignment timers for all serving cell would be considered as expired. If at least one is still running, no impact to other TRPs/Serving cells.

If we stick the principle of one PTAG, we could have option 3.

Option 3, a PTAG is configured explicitly or implicitly. And for the TAG containing Spell rather than PTAG would be considered as a STAG. And a PTAG could work totally as legacy. 

So it is proposed RAN2 to discuss the modelling for PTAG and find a way forwards from the three options.

Proposal 1: RAN2 to discuss the modelling for PTAG and find a way forwards from the three options.
· Option 1, two PTAGs are supported as legacy. If one of the time-alignment timers of the two PTAGs expires, all time-alignment timers for all serving cell would be considered as expired.

· Option 2, two PTAGs are supported, however, only both of the time-alignment timers of the two PTAGs expires, all time-alignment timers for all serving cell would be considered as expired. If at least one is still running, no impact to other TRPs/Serving cells.

· Option 3, a PTAG is configured explicitly or implicitly. And for the TAG containing Spell rather than PTAG would be considered as a STAG. And a PTAG could work totally as legacy. 
3. Conclusion
We have discussed the possible modelling for PTAG and propose that
Proposal 1: Proposal 1: RAN2 to discuss the modelling for PTAG and find a way forwards from the three options.
· Option 1, two PTAGs are supported as legacy. If one of the time-alignment timers of the two PTAGs expires, all time-alignment timers for all serving cell would be considered as expired.

· Option 2, two PTAGs are supported, however, only both of the time-alignment timers of the two PTAGs expires, all time-alignment timers for all serving cell would be considered as expired. If at least one is still running, no impact to other TRPs/Serving cells.

· Option 3, a PTAG is configured explicitly or implicitly. And for the TAG containing Spell rather than PTAG would be considered as a STAG. And a PTAG could work totally as legacy.
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