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[bookmark: _Ref178064866]Introduction
From the MAC specification, there is an open issue on UL transmission extension below:
	Select new or existing MAC CE for time alignment timer (X and/or Y) handling in GNSS improvement.


This contribution focuses on this open issue and gives our proposal.
[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829][bookmark: _Hlk145518847]Discussion
Per RAN 1 and RAN2 Agreement in the previous meeting, the start time of the UL Transmission extension timer (i.e., ULTransmissionExtentionTimer) is at the point where original GNSS validity duration expires. For the case when timeAlignmentTimer is infinity, a MAC CE can be used to reset ULTransmissionExtentionTimer. The remaining issue is whether the existing MAC CE (e.g., Timing advance command MAC CE) can be reused or not. 
Different from the case when timeAlignmentTimer is not infinity, ULTransmissionExtentionTimer is set based on the time value configured by RRC, which is obviously not related with TAT timer. Thus, this exists a kind of view that a new MAC CE should be introduced. However, the original intention of introducing ULTransmissionExtentionTimer is to allow UL transmission while TAT timer is running, in the case that GNSS is outdated. If TAT timer is not running, UL transmission is anyway not allowed. That means that if the ULTransmissionExtentionTimer can be reset/restarted it is better to reset/restart along with TAT timer. From this perspective, the existing TA Command MAC CE can be the trigger to restart the ULTransmissionExtentionTimer. Besides, under NTN scenario, NW still needs to provide TA Command MAC CE frequently even though the TAT timer is infinity, due to the movement of the satellite. Reusing the existing TA Command MAC CE can reduce signalling overhead to reset the ULTransmissionExtentionTimer, compared with the method of introducing a new MAC CE. From the perspective of spec implementation, reusing the existing TA command MAC CE can significantly reduce standard work, e.g., the format design of new MAC CE, LCID for new MAC CE.
Based on the analyses, it is suggested to reuse the existing TA Command MAC CE to reset ULTransmissionExtentionTimer.
[bookmark: _Toc458688128][bookmark: _Toc458688133][bookmark: _Toc458700495][bookmark: _Toc458688134][bookmark: _Toc458700496][bookmark: _Toc458461065][bookmark: _Toc450773277][bookmark: _Toc450773306][bookmark: _Toc450773354][bookmark: _Toc450773369][bookmark: _Toc450774156][bookmark: _Toc450814189]Proposal 1: Reuse TA Command MAC CE to reset the ULTransmissionExtentionTimer (i.e., T390).
Considering the ULTransmissionExtentionTimer is modelled in RRC specification, an indication should be provided by MAC layer to RRC layer to reset the ULTransmissionExtentionTimer (i.e., T390). This indication should be provided when a TA command MAC CE is received by MAC layer.
Proposal 2: When a TA Command MAC CE is received, MAC entity indicates the UL transmission extension update is applied to upper layers.
If Proposal 1 and Proposal 2 are agreed, it is suggested to adopt the TP in Annex.
Proposal 3: If Proposal 1 and Proposal 2 are agreed, RAN2 adopts the TP in Annex.
Conclusion
[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery][bookmark: _GoBack]In this contribution, we discussed the open issue of UL transmission extension. This discussion includes the following proposals.
Proposal 1: Reuse TA Command MAC CE to reset the ULTransmissionExtentionTimer (i.e., T390).
Proposal 2: When a TA Command MAC CE is received, MAC entity indicates the UL transmission extension update is applied to upper layers.
Proposal 3: If Proposal 1 and Proposal 2 are agreed, RAN2 adopts the TP in Annex.
Reference
1. TS 36.321 V18.0.0, Medium Access Control (MAC) protocol specification.
Annex
Text proposal for TS 36.321 ver 18.0.0:
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[bookmark: _Toc29242956][bookmark: _Toc37256213][bookmark: _Toc37256367][bookmark: _Toc46500306][bookmark: _Toc52536215][bookmark: _Toc155955907]5.2	Maintenance of Uplink Time Alignment
The MAC entity has a configurable timer timeAlignmentTimer per TAG. The timeAlignmentTimer is used to control how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned, as specified in TS 36.331 [8].
The MAC entity shall:
[bookmark: _Hlk159148321]-	when a Timing Advance Command MAC control element is received and if a NTA has been stored or maintained with the indicated TAG:
-	except when the received Timing Advance Command MAC control element is addressed with a PUR-RNTI:
-	apply the Timing Advance Command for the indicated TAG;
[bookmark: OLE_LINK1]-	start or restart the timeAlignmentTimer associated with the indicated TAG;
-	indicate the UL transmission extension update is applied to upper layers.
-	when a Timing Advance Command is received in a Random Access Response message for a serving cell belonging to a TAG:
-	if the UE is configured with pur-Config (see TS 36.331 [8]) and if a NTA has been stored or maintained and no temporary NTA has been stored:
-	store current NTA as temporary NTA (see clause 5.4.7.2).
-	if the Random Access Preamble was not selected by the MAC entity:
-	apply the Timing Advance Command for this TAG;
-	start or restart the timeAlignmentTimer associated with this TAG.
-	else, if the timeAlignmentTimer associated with this TAG is not running:
-	apply the Timing Advance Command for this TAG;
-	start the timeAlignmentTimer associated with this TAG;
-	when the contention resolution is considered not successful as described in clause 5.1.5, stop timeAlignmentTimer associated with this TAG.
-	else:
-	ignore the received Timing Advance Command.
-	when the MAC entity is configured with rach-Skip or rach-SkipSCG:
-	apply timing advance value indicated by targetTA in rach-Skip or rach-SkipSCG for the pTAG;
-	start the timeAlignmentTimer associated with this TAG.
-	when a timeAlignmentTimer expires:
-	if the timeAlignmentTimer is associated with the pTAG:
-	flush all HARQ buffers for all serving cells;
-	notify RRC to release PUCCH/SPUCCH for all serving cells;
-	notify RRC to release SRS for all serving cells;
-	for NB-IoT, notify RRC to release all dedicated resources for SR;
-	clear any configured downlink assignments and uplink grants;
-	consider all running timeAlignmentTimers as expired;
-	else if the timeAlignmentTimer is associated with an sTAG, then for all Serving Cells belonging to this TAG:
-	flush all HARQ buffers;
-	notify RRC to release SRS;
-	notify RRC to release PUCCH/SPUCCH, if configured;
-	clear any configured downlink assignments and uplink grants.
-	upon indication from upper layers to start timeAlignmentTimer, if a NTA has been stored or maintained with the indicated TAG:
-	start or restart the timeAlignmentTimer associated with the indicated TAG.
When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum uplink transmission timing difference (as described in clause 7.9.2 of TS 36.133 [9]) or the maximum uplink transmission timing difference the UE can handle between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.
The MAC entity shall not perform any uplink transmission on a Serving Cell, except the Random Access Preamble transmission and transmissions corresponding to a PUR-RNTI, when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the pTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission on the SpCell.
The MAC entity shall not perform any sidelink transmission which is performed based on UL timing of the corresponding serving cell and any associated SCI transmissions when the corresponding timeAlignmentTimer is not running.
NOTE:	A MAC entity stores or maintains NTA upon expiry of associated timeAlignmentTimer, where NTA is defined in TS 36.211 [7]. The MAC entity applies a received Timing Advance Command MAC control element and starts associated timeAlignmentTimer also when the timeAlignmentTimer is not running.
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