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1	Introduction
[bookmark: _Toc147158671][bookmark: _Toc61387172][bookmark: _Toc499559238]In RAN2#124, the following agreements were achieved on the enhancement of GNSS operations for IoT NTN:
Agreements:
1. The start time of duration X is at the point where original GNSS validity duration expires (The wording can be rephrased based on how to capture it).
2. If an indication of network triggered GNSS measurement is received from lower layers within duration X, UE triggers GNSS measurement (no specification impact).
3. For both NB-IoT and eMTC over NTN, use the remaining LCID value for GNSS validity duration report MAC CE.
4. UE may use the outdated GNSS position within the duration X at least for mobility. The network can limit the number of times X is extended and/or the value of X (can check if we need some different behaviour to handle the CHO in Earth Moving Cell case)
5. For the case when timeAlignmentTimer is infinity, a (legacy/new) MAC CE is introduced/used to reset ULTransmissionExtentionTimer with length equal to Y)
In this contribution, we will further discuss the remaining issues of GNSS enhancement.
2	Discussion
[bookmark: _Toc147158672][bookmark: _Toc61387173][bookmark: _Toc499559239]2.1	Reset of ULTransmissionExtentionTimer
During the last RAN1 meeting, RAN1 agreed that when the timeAlignmentTimer is infinity, a MAC CE is used to reset the ULTransmissionExtentionTimer with length equal to Y. Whether using a new MAC CE or the legacy MAC CE for this was discussed in RAN2 but not concluded.  
Before discussing the infinite TAT case, we can first take a look at the finite TAT case. According to RAN1 agreement, when TAT is finite, the duration X is equal to the remaining time of TAT, if enabled. Then since the TAT will be reset every time the legacy TA command MAC CE is received, the duration X will also be reset to the TAT length. In other words, for the finite TAT case, the legacy MAC CE is used to reset the duration X.
Then we come back to the infinite TAT case. To our understanding, since TAT is infinite, there is no point to use the TA command MAC CE to reset TAT in this case. Then to align with the finite TAT case, it seems simplest to reuse the TA command MAC CE to reset the ULTransmissionExtentionTimer. There is no need to specifically introduce a new MAC CE for this purpose.
Therefore, a unified solution is proposed:
Proposal 1:	The TA command MAC CE is used to reset ULTransmissionExtentionTimer with the length equal to Y when the TAT is infinite and is used to reset duration X with the TAT length when the TAT is finite.

2.2	CHO during running of ULTransmissionExtentionTimer
As we know, the intention from RAN1 to introduce duration X and duration Y is to enable UL data transmission via close-loop TA when the GNSS is outdated. But this doesn’t mean the GNSS is still valid. During last meeting, whether the outdated GNSS can be used for mobility in this case was discussed and it was agreed that UE may use the outdated GNSS position within the duration X at least for mobility. Specifically, the outdated GNSS position within the duration X may be used for triggering location-based CHO.  
Normally the outdated GNSS shouldn’t be used for triggering location-based CHO. But if the UE can somehow maintain a reasonable self-location by using the outdated GNSS plus relative movement. It would be possible that the location-based CHO can be triggered correctly. Of course this should be left to UE implementation and shouldn’t be a hard requirement on UE, so we used “UE may use”. Following this logic, we can confirm the current agreement is correct and is applied to both earth-fixed cell case and earth-moving cell case. 
Proposal 2:	Confirm that the previous agreement “UE may use the outdated GNSS position within the duration X at least for mobility” is correct and applies for both earth-fixed cell case and earth-moving cell case.

2.3	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 3:	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 discussed the remaining issues with GNSS enhancement, and makes the following proposals:
Proposal 1:	The TA command MAC CE is used to reset ULTransmissionExtentionTimer with the length equal to Y when the TAT is infinite and is used to reset duration X with the TAT length when the TAT is finite.
Proposal 2:	Confirm that the previous agreement “UE may use the outdated GNSS position within the duration X at least for mobility” is correct and applies for both earth-fixed cell case and earth-moving cell case.
Proposal 3:	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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