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Discussion
Prolonging UL transmissions via X and Y
For the prolonged UL transmission after original GNSS validity duration expires w/o GNSS re-acquisition, RAN1 made further agreements in [1] as follows:
Table 1: RAN1 agreements on X and Y [1]
	Agreement
From RAN1 perspective, down select one for the duration X:
· Alt-3: when timeAlignmentTimer is not infinity, X is equal to remaining timeAlignmentTimer; when timeAlignmentTimer is infinity, X is equal to Y.
· FFS: whether X can be used to extend the original GNSS validity duration.
· Y is a configured value.
Note 1: The feature can be enabled/disabled by network
Note 2 (as already agreed): The duration X is where UL transmission can be allowed after original GNSS validity duration expires without GNSS re-acquisition.



According to above RAN1 agreement, it can be concluded that as long as the feature of “extended UL transmission upon original GNSS validity duration expiry” is configured/enabled, the UE has to be explicitly configured with the duration for the extended UL transmission, i.e. “Y”, when the TAT length is configured as infinity. 
However, considering that the setting of TAT length should not be coupled with whether this feature is configured or not, one remaining issue that is not crystal clear from above RAN1 agreements is whether there is the case that the NW sets TAT length to infinity and also configures/enables this “extended UL transmission upon original GNSS validity duration expiry” feature, but the parameter Y” feature is not configured. If there is such a case, the intended UE behavior is missing as per the current RAN1 agreements (which require X to be set as Y). 
This issue may be related to the NOTE 1 in above RAN1 agreement “Note 1: The feature can be enabled/disabled by network”: if enabling/disabling this feature can be directly indicated by the presence/absence of parameter Y when TAT length is infinity, there is no problem; otherwise, if RAN1 intends to introduce another signaling as the enabling/disabling indication, whether/how to address this case needs further discussion. 
So RAN2 needs to conclude the existence of the case that “the NW sets TAT length to infinity and also configures/enables this ‘extended UL transmission upon original GNSS validity duration expiry’ feature, but the parameter Y” feature is not configured”, and discuss intended UE behavior, if there is such a case. 
Proposal 1: RAN2 discusses if there is the case that “the NW sets TAT length to infinity and also enables the feature ‘extended UL transmission upon GNSS validity duration expiry’, but does not configure parameter Y. If there is, RAN2 further discusses intended UE behavior in this case. 
GNSS valid duration
In the last meeting, there was FFS regarding how to decide GNSS valid or invalid during X and Y [2]. 
6. If there is neither network aperiodically trigger nor network configuration of UE autonomously GNSS measurement, UE moves to RRC_IDLE after GNSS becomes invalid. It’s FFS how to decide GNSS valid or invalid considering duration X and Y.
On the other hand, based on the RAN1 agreement cited in Table 1, it seems RAN1 has the intention to address this issue, with this FFS left  “o FFS: whether X can be used to extend the original GNSS validity duration.”
Therefore, we propose to leave it to RAN1 to decide whether the parameter X and Y can extend the GNSS validity duration. 
Proposal 2: It is up to RAN1 whether/how to decide GNSS validity duration considering X and Y.  
Another FFS left from the last meeting is for the GNSS re-acquisition failure in the C-DRX inactive period.  
5. If UE failed to autonomously re-acquire the GNSS position fix and the GNSS position is still valid during the inactive state of C-DRX, UE does not move to RRC_IDLE. There is no specification impact. FFS if we still allow the UE not to move to Idle in case GNSS position is outdated
For this one, we see the rationale to not send the UE immediately to RRC_IDLE upon GNSS measurement failure, and allow it to have some more attempts before the inactive time terminates. However, we think if RAN2 enables this operation, it is hard to say that there is no extra Spec impact, since this means the UE shall be sent to RRC_IDLE due to GNSS re-acquisition failure, only if it is currently not in, or has just come out of, C-DRX inactive time. Such a condition seems not something that can be left to UE implementation.  
We are open on whether to keep the UE still in RRC_CONNECTED with GNSS re-acquisition failure during C-DRX inactive period, but propose to confirm the necessary Spec impact, once this mechanism is agreed. 
[bookmark: _GoBack]Proposal 3: If RAN2 agrees to not send UE to RRC_IDLE upon GNSS re-acquisition failure in C-DRX inactive period, RAN2 discusses the necessary UE behavior to be specified to support this mechanism.
SR trigger/configuration for remaining GNSS validity duration report MAC CE
In the last meeting, it was discussed in [3] whether SR needs to be triggered for the report remaining GNSS validity duration MAC CE, but no conclusion was made. Some companies pointed out that RAN1 mad e the below agreements on RACH during GNSS measurement gap, and thus proposed to rely on potential RAN1 progress to trigger RACH to get UL resources for reporting (if supported).
However, we do not think it is that appropriate to rely on RACH in this case, as when remaining GNSS validity report MAC CE is triggered, the valid GNSS position fix is already re-acquired/valid. Therefore, trigger of SR to request UL resources for the remaining GNSS valid duration report MAC CE looks more appropriate. Regarding whether to have dedicated SR configuration for this MAC CE, we have no strong view, and think whether to configure a dedicated SR can be left to gNB implementation. 
Proposal 4: Support the trigger of SR by the remaining GNSS validity duration report MAC CE upon successful completion of GNSS measurement. 
Proposal 5: Whether a dedicated SR configuration is associated with remaining GNSS validity duration report MAC CE is up to NW configuration. 
AS operation suspension/resumption during GNSS measurements
The discussion in this subclause focuses on the following agreement/FFS regarding AS operation suspension and resumption during GNSS measurement [2]:
4. Capture the following NOTE in Stage 2 (can further fix the wording):
	NOTE: The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS measurement during GNSS measurement gap.
	FFS whether we need to state something about AS resumption
There are the below two aspects that needs to be further discussed and concluded:
1. The agreed NOTE above only focuses on the GNSS measurement gap case, but is still missing the timer based autonomous GNSS measurement.  Intuitively, this NOTE should apply within the duration of GNSS measurement, regardless of whether it is based on a meas gap or a timer. For simplicity, we propose to remove the “during GNSS measurement gap” in the NOTE, to include both possible manners. 
2. Towards the FFS, we think this NOTE may have some similarity to the following NOTE in TS 38.321 [4] which was captured for NR NTN in Rel-17. Following a similar spirit, we think it is better to also add the AS resumption operation into the NOTE.  
NOTE:	The MAC entity suspends all UL operations (e.g. stop RACH, SR, and UL HARQ operation) after receiving the indication of an uplink synchronization loss and resumes the operation when receiving an indication of uplink synchronization.
So we have the following proposals based on above analyses. 
Proposal 6: Fix the agreed NOTE for AS operation suspension during GNSS measurement as follows:
· NOTE: The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS measurement during GNSS measurement gap.
Proposal 7: Capture in Stage-2 that “the AS operations are resumed after UE regains the valid GNSS position fix after GNSS measurement”. 
Capability Aspects
During the offline discussion in [5], companies thought that UE capability may be needed, but can be discussed later. Here we propose to have a separate UE capability for improved GNSS operations. 
Proposal 8: Introduce separate UE capability for improved GNSS operations. 
Conclusion
In this contribution, further discussions are carried out on GNSS operation enhancement for IoT NTN. Proposals are listed as follows:
Proposal 1: RAN2 discusses if there is the case that “the NW sets TAT length to infinity and also enables the feature ‘extended UL transmission upon GNSS validity duration expiry’, but does not configure parameter Y. If there is, RAN2 further discusses intended UE behavior in this case. 
Proposal 2: It is up to RAN1 whether/how to decide GNSS validity duration considering X and Y.  
Proposal 3: If RAN2 agrees to not send UE to RRC_IDLE upon GNSS re-acquisition failure in C-DRX inactive period, RAN2 discusses the necessary UE behavior to be specified to support this mechanism.
Proposal 4: Support the trigger of SR by the remaining GNSS validity duration report MAC CE upon successful completion of GNSS measurement. 
Proposal 5: Whether a dedicated SR configuration is associated with remaining GNSS validity duration report MAC CE is up to NW configuration. 
Proposal 6: Fix the agreed NOTE for AS operation suspension during GNSS measurement as follows:
· NOTE: The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS measurement during GNSS measurement gap.
Proposal 7: Capture in Stage-2 that “the AS operations are resumed after UE regains the valid GNSS position fix after GNSS measurement”. 
Proposal 8: Introduce separate UE capability for improved GNSS operations. 
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