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1. Introduction
After R2#106e, the following email discussion has been conducted for handling the remaining issues for CG-SDT
[Post116-e][509][SDT] CG open issues (Huawei)
      Scope: Discuss the remaining CG stage 2 open issues and take into account RAN1 agreements including no L1 feedback
      Deadline: Long
During the email discussion, the issue of TA handling during CG-SDT when RA is triggered has been discussed. However, from our thinking, some of the issues are still not fully addressed yet with the potential agreements in the email discussion. In this contribution, we continue the discussion on these potential issues.
2. TA issues for CG-SDT
During the email discussion, the following question has been asked and the following proposal has been made based on the majority of the views from the companies:
	Question3: Do companies agree that the UE should maintain a CG-SDT-N_TA for CG-SDT, which can be different from the legacy N_TA?
Proposal3: No additional NTA is defined for CG-SDT procedure. (18/20)



While, for the legacy PUR spec in LTE, the following has been captured:
	-	upon considering a Random Access procedure successfully completed:
-	start or restart the pur-TimeAlignmentTimer, if configured;
-	indicate to upper layers that the Timing Advance value has been adjusted;
-	if a temporary NTA has been stored, delete the stored temporary NTA.
-	upon considering a Random Access procedure unsuccessfully completed, if a temporary NTA has been stored:
-	set the NTA to the stored temporary NTA;
-	delete the stored temporary NTA.


The reason why a temporary NTA is introduced in the spec is because, when RA is triggered, the TAC for the RA received in the RAR might be different from the TA maintained by the NTA. While, for RA, it is possible that that RAR is intended for another UE in case of contention between different UEs. In this case, if contention resolution fails, the UE should still use the previous maintained NTA instead of using the updated TAC in the RAR. 

According to the current MAC spec, the TA handling in case of RACH procedure has been captured as follows:
	The MAC entity shall:
1>	when a Timing Advance Command MAC CE is received, and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:
2>	apply the Timing Advance Command for the indicated TAG;
2>	start or restart the timeAlignmentTimer associated with the indicated TAG.
1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG or in a MSGB for an SpCell:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for this TAG;
3>	start or restart the timeAlignmentTimer associated with this TAG.
2>	else if the timeAlignmentTimer associated with this TAG is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5; or
3>	when the Contention Resolution is considered successful for SI request as described in clause 5.1.5, after transmitting HARQ feedback for MAC PDU including UE Contention Resolution Identity MAC CE:
4>	stop timeAlignmentTimer associated with this TAG.
2>	else:
3>	ignore the received Timing Advance Command.


While in the previous R2 discussion, the agreement we had on the TAT for CG-SDT:
1 A new TA timer for TA maintenance specified for configured grant based small data transfer in RRC_INACTIVE should be introduced.  FFS on the procedure, the validity of TA, and how to handle expiration of TA timer.  The TA timer is configured together with the CG configuration in the RRCRelease message.
And we had the agreement that legacy RACH can be initiated during subsequent CG transmission phase:
	During subsequent CG transmission phase (i.e. after the UE has received response from NW) UE can initiate at least legacy RACH procedure (e.g. trigger due to no UL resources).  No MAC PDU rebuilding is required.  FFS if the RA-SDT RA resources can be used for subsequent data.   
a.	At least the following conditions are agreed: (1) no qualified SSB when the evaluation is performed; (2) when TA is invalid; (3) when SR is triggered due to lack of UL resource


Under this agreement and according to the current running MAC CR, when RA is triggered during the CG-SDT procedure, the TAC for the RA is received in the RAR, the UE will go to the branch marked by yellow, since the legacy TimeAlignmentTimer is not running; while the cg-SDT-TimeAlignmentTimer is running, then the UE shall apply the TAC. However, it is possible that that RAR is intended for another UE in case of contention between different UEs and UE incorrectly applies the TAC. 
In order to address the above issues of wrong contention resolution, during the email discussion after RAN2#116e [1], whether to adopt another NTA similar to PUR has been discussed. While, for the email discussion, the majority of the companies think that there should only be a single NTA. While this is not aligned with the current MAC spec, since as can be seen in the above, the UE needs to apply the TA when the legacy TAT is not running and apply the NTA regardless of whether the contention resolution is successful or not. 
For addressing the issues above, we think there can be two options:
Option1:
We think one solution for this is that, we reuse the legacy TAT for TA maintenance and the new timer for CG-SDT for CG-SDT resource maintenance, which can be called as “CG-SDT validity timer”. The CG-SDT validity timer should be started upon receiving the RRCRelease. The legacy behavior is not changed, i.e. TA is not processed when the TAT is running, which means that NTA is not updated for the RACH procedure triggered during CG-SDT. While the new timer for CG-SDT is used for TA resource maintenance. That is, when TA is updated, the timer is re-started and when the timer expires, the UE releases the CG-SDT resource. 
Option2:
Another solution is that, new timer for CG-SDT (i.e. cg-SDT-TimeAlignmentTimer) is used for TA maintenance. When RA is triggered during the CG-SDT procedure, UE should ignore the TAC received in the RAR if the cg-SDT-timeAlignmentTimer is running. This is because the UE considers the TA valid as long as the timer for TA maintenance is running, similar to the RRC_CONNECTED behavior. For legacy TAT, the behavior is not changed, if the TAC MAC CE is received, the UE starts or restarts the TAT. And if the TAT is running, the UE considers the TA valid, then the UE ignores the TAC received in RAR. Based on the above analysis, the UE should ignore the TAC in the RAR if the TAT or cg-SDT-timeAlignmentTimer is running. The draft CR for option 2 can be found in the appendix.
We think R2 should discuss how to address the above problem by down-selecting from the two options. Hence, we propose the following:
Proposal 1: R2 should down-select from the following options for TA in CG-SDT:
· Option1:  New timer for CG-SDT is used for CG-SDT validation instead of TA maintenance and legacy TAT is used for TA maintenance: 
· CG-SDT validity timer is started when the UE receives RRCRelease with suspendConfig for CG-SDT;
· When the CG-SDT validity timer expires when the UE is not in SDT session, CG-SDT resources are released;
· Once CG-SDT session starts, CG-SDT validity timer will be stopped;
· [bookmark: _GoBack]When TAC MAC CE is received, the UE restarts the legacy TAT. No changes are needed in MAC for this; 
· If legacy TAT expires during SDT session, then UE will disable any UL transmission (including the CG-SDT resources – i.e. legacy behaviour) and initiate RACH – No changes are needed in MAC for this step. 
· Option2: The new TA timer for CG-SDT is used for CG-SDT TA maintenance. If the TAT or new TA timer for CG-SDT (i.e., cg-SDT-timeAlignmentTimer) is running, the UE should ignore the TAC received in RAR.
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4. Appendix
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<==omit==>
The MAC entity shall:
1>	when a Timing Advance Command MAC CE is received, and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:
2>	apply the Timing Advance Command for the indicated TAG;
2>	start or restart the timeAlignmentTimer associated with the indicated TAG.
1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG or in a MSGB for an SpCell:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for this TAG;
3>	start or restart the timeAlignmentTimer associated with this TAG.
2>	else if the timeAlignmentTimer associated with this TAG is not running and the cg-SDT-timerAlignmentTimer is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5; or
3>	when the Contention Resolution is considered successful for SI request as described in clause 5.1.5, after transmitting HARQ feedback for MAC PDU including UE Contention Resolution Identity MAC CE:
4>	stop timeAlignmentTimer associated with this TAG.
2>	else (i.e. if the timeAlignmentTimer is running or the cg-SDT-timerAlignmentTimer is running):
3>	ignore the received Timing Advance Command.
<==omit==>
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