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1	Introduction
[bookmark: _Toc147158671][bookmark: _Toc61387172][bookmark: _Toc499559238]In RAN2#125, the following agreement was achieved on the MAC CE design for the T390 for IoT NTN [1]:
Agreements:
1. Legacy TAC MAC CE shall not be used for UL transmission extension timer T390 restart. We introduce a new zero-byte MAC CE only to extend X

For the value of T390, the following agreement was achieved:
· We no longer consider Alt2 and continue the discussion between Alt1 and Alt 1a as part [Post125][307] (if there is no consensus we will come back in the next meeting)
For whether the UE will enter RRC_IDLE upon the GNSS acquisition failure, the following proposals were left to be discussed in RAN2#125bis:
Proposal 3	RAN2 discuss whether The UE shall move directly to idle mode upon a failed GNSS acquisition, triggered by the network, independently of the GNSS position status.
· Continue in the next meeting
Proposal 4	RAN2 discuss whether if the GNSS measurement fails, the UE always moves to RRC Idle unless the measurement is triggered autonomously by the UE during C-DRX inactive time.
· Continue in the next meeting
Proposal 5	RAN2 to discuss For autonomous GNSS acquisition in C-DRX inactive time, the UE shall move to idle mode if the GNSS position is outdated and uplink transmission extension is not active.
· Continue in the next meeting
Proposal 6	RAN2 to discuss whether UE triggers GNSS remaining validity duration report after autonomous GNSS acquisition in C-DRX inactive time if the UE is communicating in a network not supporting releases later than Release 17.
· Continue in the next meeting
In this contribution, we will further discuss the remaining issues on GNSS operation enhancements, including the value of T390 timer reset, the UE behaviour related to GNSS acquisition, the GNSS remaining validity duration report to legacy eNB, and the TA report during GNSS measurement.
2	Discussion
[bookmark: _Toc147158672][bookmark: _Toc61387173][bookmark: _Toc499559239]2.1	Value reset of T390
The following alternatives for T390 operation from RAN1 LS [2] was discussed in the last meeting:
· Alt-1:
[bookmark: OLE_LINK1]The end of X should be at the point where new timer ULTransmissionExtentionTimer expires and ULTransmissionExtentionTimer is reset with length equal to remaining timeAlignmentTimer every time when a MAC CE (to be defined by RAN2) is received
· Alt-1a:
[bookmark: OLE_LINK3]The end of X should be at the point where new timer ULTransmissionExtentionTimer expires and ULTransmissionExtentionTimer is set to remaining timeAlignmentTimer at the start point of X and ULTransmissionExtentionTimer is reset with length equal to configured timeAlignmentTimer value every time when a MAC CE (to be defined by RAN2) is received
· Alt-2:
The end of X should be at the point where timeAlignmentTimer expires and timeAlignmentTimer is reset every time when a legacy MAC TAC is received
RAN2 agreed to exclude Alt-2 by introducing a new MAC CE to control the reset of T390. Below we propose to make down-selection from the remaining two alternatives. The main difference between Alt-1 and Alt-1a is that: in Alt-1 the T390 value always equals to the remaining time of the TAT timer when the MAC CE is received, while in Alt-1a the T390 is always reset to the configured TAT value. We think it makes more sense with Alt-1a. Let’s see an example:
· At T1, GNSS expires: T390 starts and equals to TAT remaining=2s.
· At T1+1s: TAT remaining=1s, T390=1s
At T1+1s, if a new MAC CE is received to restart T390, it makes not much sense if T390 still equals to 1s (same as if the MAC CE is not sent). The intention of this MAC CE should be to reset T390 to the total TAT length. For Alt-1, if we want it be more reasonable, NW can always send a TAC right before (or together with) the new MAC CE to restart the TAT. But then it would be more straightforward to go with Alt-1a. 
Proposal 1:	RAN2 to agree Alt-1a and send a reply LS to RAN1.

2.2	Clarification of UE behaviours related to GNSS acquisition
For the measurement failure of network triggered GNSS measurement, if the GNSS position is still valid or it is within the uplink transmission extension period, the UE can still perform uplink transmission. There may be multiple reasons for the NW to trigger GNSS measurement. For example, the network may trigger the GNSS measurement earlier than GNSS expiry to make sure another trigger can be sent in case the first GNSS measurement failed and GNSS is not expired. In this case, it’s not suitable for the UE to directly enter Idle. And if the NW wants the UE to go to idle, it can send RRCRelease anyway. So the current statement in 36.300 is reasonable and there is no strong motivation to change it: “Upon failed GNSS acquisition, the UE shall move to idle mode if the GNSS position is outdated and uplink transmission extension is not active.” Also based on this description, once GNSS measurement fails, regardless of which kind of GNSS measurement it is, UE will go to RRC IDLE if the GNSS position is outdated and uplink transmission extension is not active.
Proposal 2a:	For the network triggered GNSS measurement, upon the measurement failure, the UE doesn’t enter RRC_IDLE in case the GNSS position is valid or the uplink transmission extension is active. (No spec change)
Proposal 2b:	RAN2 to confirm once GNSS measurement fails, regardless of which kind of GNSS measurement it is, UE will go to RRC IDLE if the GNSS position is outdated and uplink transmission extension is not active. (No spec change) 
[bookmark: _GoBack]There is another sentence in TS 36.300: “Upon outdated GNSS position the UE shall move to idle mode, unless GNSS acquisition was triggered or uplink transmission extension is active”. Here it only refers to the case where GNSS acquisition was triggered, implying that: if the GNSS measurement is not the NW-triggering type, even if the GNSS measurement is ongoing, UE will go to IDLE. This is not the intention. So this description needs to be revised to cover all three types of GNSS measurement, including the NW-triggered, autonomous, and implementation based measurement in C-DRX inactive period.  
Proposal 2c:	RAN2 to confirm that upon outdated GNSS position the UE doesn’t enter RRC_IDLE if GNSS acquisition is being performed, regardless of which kind of GNSS acquisition is ongoing.

2.3	GNSS remaining validity duration report to legacy eNB
After the UE successfully completes the GNSS measurement, the UE will report the remaining GNSS measurement validity duration to the network. For the UE configured with C-DRX, there is a NOTE in 38.331 that the UE can also autonomously start GNSS measurements during available idle periods in RRC_CONNECTED, no matter whether the UE is configured gnss-AutonomousEnabled. If a Rel-18 NTN UE is served by a legacy eNB and is configured C-DRX, according to current spec, the UE may report the remaining GNSS measurement validity duration to the legacy eNB after the GNSS measurement. We think it can be left to network implementation to handle this issue, i.e., the legacy eNB can discard the MAC CE if it doesn’t recognize the MAC CE. 
Proposal 3:	No special handling is needed regarding GNSS remaining validity duration report to the legacy eNB.

2.4	Impact on TA report
According to current TA reporting procedure, UE will trigger the TAR if variation between the current estimate of the Timing Advance value and the last reported Timing Advance value is equal to or larger than a threshold. This is not affected by the GNSS measurement gap. In other words, TA report may be triggered during a GNSS measurement gap but not sent as the NW will not schedule the UE during the GNSS measurement gap. Then after the GNSS measurement gap ends, the pending TA report will be reported when an UL grant is received.
However, it is possible that when the GNSS measurement gap ends the triggering condition of TA report is not satisfied, i.e., the difference between the current TA and the last reported TA is less than the threshold. One reason behind this is that UE may move during the GNSS measurement gap. Another is that the evaluation of TAR triggering may not be accurate during the GNSS measurement gap as the GNSS may be already outdated. To be clearer, the case is showed as below:
[image: ]
Figure 1. TA report triggering during a GNSS measurement gap
In this case, the TA triggering condition is better to be re-evaluated before UE reports the TA to the NW. 
Proposal 4:	Before sending the TA report triggered during the GNSS measurement gap, the triggering condition should be re-evaluated after the GNSS measurement gap.
3	Conclusion
This contribution provides discussion of the remaining issues on GNSS operation enhancements. It is proposed:
Value reset of T390
Proposal 1:	RAN2 to agree Alt-1a and send a reply LS to RAN1.
Clarification of UE behaviours related to GNSS acquisition
Proposal 2a:	For the network triggered GNSS measurement, upon the measurement failure, the UE doesn’t enter RRC_IDLE in case the GNSS position is valid or the uplink transmission extension is active. (No spec change)
Proposal 2b:	RAN2 to confirm once GNSS measurement fails, regardless of which kind of GNSS measurement it is, UE will go to RRC IDLE if the GNSS position is outdated and uplink transmission extension is not active. (No spec change) 
Proposal 2c:	RAN2 to confirm that upon outdated GNSS position the UE doesn’t enter RRC_IDLE if GNSS acquisition is being performed, regardless of which kind of GNSS acquisition is ongoing.
GNSS remaining validity duration report to legacy eNB
Proposal 3:	No special handling is needed regarding GNSS remaining validity duration report to the legacy eNB.
Impact on TA report
Proposal 4:	Before sending the TA report triggered during the GNSS measurement gap, the triggering condition should be re-evaluated after the GNSS measurement gap.
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