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Discussion
GNSS valid duration
In the last meeting, it was left to next meeting to discuss how to decide GNSS valid or invalid during X and Y [1]. 
	Proposal 8: RAN2 will discuss which option to support regarding how to decide GNSS valid or invalid considering duration X and Y. Companies are requested to discuss with their respective RAN1 colleagues regarding this issue.
Option 1: It is up to RAN1 whether/how to decide GNSS validity duration considering X and Y. [5][6][8]
Option 2: Even if duration X is provided, the remaining GNSS validity duration keeps unchanged.[2][11][16]
Option 3: UE considers the GNSS position as outdated and goes to RRC_IDLE, upon the expiry of X on top of the expiry of the GNSS validity duration. [9][12][18]


On the other hand, based on the RAN1 agreement in RAN1#114 meeting, it seems RAN1 had the intention to address this issue, with this FFS left “o FFS: whether X can be used to extend the original GNSS validity duration.”.
	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.


Although there was no progress on this issue in RAN1 #114bis, we still think this issue needs to be resolved by RAN1, as anyway the parameter was introduced by RAN1. Therefore, we propose to leave it to RAN1 to decide whether the parameter X and Y can extend the original GNSS validity duration, and it is expected to further discuss intended UE behavior upon availability of RAN1 progress in this regard. 
Proposal 1: It is up to RAN1 whether/how to decide GNSS validity duration considering X and Y. RAN2 further discusses intended UE behavior upon availability of further RAN1 progress in this regard.  
Another FFS left from RAN2#123 [2] 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. 
Proposal 2: 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.
T317/T318 handling during measurement gap
During the email discussion of the RRC running CR [3], the open issue “Whether to suspend T317, T318 during measurement gap” is also listed. 
Considering that the T317 is used to evaluate the validity for SIB31, the validity duration itself should not be impacted by the GNSS measurement gap. So the T317 should not be suspended during the GNSS measurement gap. This means that UE does not need to suspend T317, if it is currently running. 
Proposal 3: During GNSS measurement gap, UE keeps T317 running.
Further considering that UE could not perform related AS transmissions/receptions and GNSS measurement simultaneously within the gap, the UE cannot perform SIB31 acquisition during GNSS measurement gap, even if the T318 is running. As a result, if T318 kept running during measurement gap, UE might fail to acquire SIB31 and then trigger RRC reestablishment procedure. This should not be the correct UE behavior, and can be avoided by stopping the T318, if running. In fact, when UE completes the GNSS measurement successfully, it will re-acquire the DL sync, and thus able to re-quire SIB31. Therefore, we prefer UE re-starting T318 and attempting to re-acquire SIB31 after GNSS measurement gap.
Proposal 4: Upon start of GNSS measurement during measurement gap, UE stops T318 if T318 is running.
Proposal 5: UE starts T318 and attempts to re-acquire SIB31 after GNSS measurement completion.
Proposal 6: The UE starts T317 from the subframe indicated by epochTime upon reception of SIB31 after GNSS measurement gap.
Extended UL transmissions via X and Y
For the extended UL transmission after original GNSS validity duration expires w/o GNSS re-acquisition, RAN1 made further agreements in [4] as follows:
Table 1: RAN1 agreements on X and Y [4]
	Issue #1: UL transmission after original validity duration expires and potential enhancements
Agreement
When timeAlignmentTimer is infinity, the duration X is equal to Y. Network can configure Y via a 3-bit field at least with component values [sf500, sf750, sf1280, sf1920, sf2560, sf5120, sf10240].
FFS: whether there is a new value

Agreement
The feature of “UL transmission after original validity duration expires with duration X” can be enabled/disabled by network via RRC signalling.


According to above RAN1 agreement, it can be concluded that when TAT is configured as infinity, the duration X is equal to Y, where Y is configured by the network.
Based on the current RRC running CR [3], the value Y is configured by the parameter ul-TransmissionExtensionValue, as follows:
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Our understanding on RAN1 agreement is that the UE has to figure out the extended value X based on Y, in case of TAT equal to infinity (which has already been reflected in the above field description); otherwise, if ul-TransmissionExtensionValue is not provided in this case, the UE cannot figure out which value is applied to X with no corresponding UE behavior specified by RAN1. Hence, it is proposed that ul-TransmissionExtensionValue is conditionally present:  it is mandatorily present in case ul-TransmissionExtensionEnabled is enabled and TAT length is infinity; otherwise, it is absent. Field description and the Need code of ul-TransmissionExtensionValue needs to be revised accordingly. 
Proposal 7: RAN2 confirms that the parameter ul-TransmissionExtensionValue (i.e. Y) is a parameter with conditional presence: it is mandatorily present, in case ul-TransmissionExtensionEnabled is enabled and TAT length is infinity; otherwise it is absent. 
Proposal 8: Update the field description and need code for ul-TransmissionExtensionValue in 36.331 running CR accordingly, if Proposal 1 is agreeable. 
Conclusion
In this contribution, further discussions are carried out on GNSS operation enhancement for IoT NTN. Proposals are listed as follows:
Proposal 1: It is up to RAN1 whether/how to decide GNSS validity duration considering X and Y. RAN2 further discusses intended UE behavior upon availability of further RAN1 progress in this regard.  
Proposal 2: 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 3: During GNSS measurement gap, UE keeps T317 running.
Proposal 4: Upon start of GNSS measurement during measurement gap, UE stops T318 if T318 is running.
Proposal 5: UE starts T318 and attempts to re-acquire SIB31 after GNSS measurement completion.
Proposal 6: The UE starts T317 from the subframe indicated by epochTime upon reception of SIB31 after GNSS measurement gap.
Proposal 7: RAN2 confirms that the parameter ul-TransmissionExtensionValue (i.e. Y) is a parameter with conditional presence: it is mandatorily present, in case ul-TransmissionExtensionEnabled is enabled and TAT length is infinity; otherwise it is absent. 
[bookmark: _GoBack]Proposal 8: Update the field description and need code for ul-TransmissionExtensionValue in 36.331 running CR accordingly, if Proposal 1 is agreeable.  
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=ul-TransmissionExtensionEnabled.
Presence of this field indicates that UL transmission within duration X after original GNSS validity duration expires is
enabled by the network. If timeAlignmentTimer is not set to infinity, X is equal to remaining timeAlignmentTimer,
otherwise X is equal to the configured ul-TransmissionExtensionValue.

=ul-TransmissionExtensionValue.
Indicates the duration after original GNSS validity duration expires within which UL transmission is allowed. Value in
number of sub-frames, value sf500 corresponds to 500 sub-frames, sf750 corresponds to 750 sub-frames and so on..
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