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[bookmark: OLE_LINK2]Discussion 
This document will mainly discuss the following ASN.1 review comments:
1) [RIL]: Z364 [Delegate]: <ZTE (Ting)> [WI]: IoTNTN [Class]: 1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: v006
2) [RIL]: Z365 [Delegate]: <ZTE (Ting)> [WI]: IoTNTN [Class]: 1 [Status]: ToDo [TDoc]: R2-240xxxx [Proposed Conclusion]: v006

T390 handling (Z364)
T390 is the timer related to UL transmission extension. When UL transmission extension is enabled, T390 is generally started upon receiving indication of out-of-date GNSS position. During the running of T390, UE can maintain the UL transmission and no need to immediately start the GNSS reacquisition. 
Meanwhile, the trigger of NW-triggered GNSS measurement can be sent to UE at any time (it’s highly possible after the original GNSS becomes out-of-date as NW is also aware of the end of validity duration of GNSS) and it may arrive during the running of T390. The current spec only specify that the UE should start GNSS reacquisition upon receiving NW trigger, but give no process to the T390 that may be running. If T390 keeps running, it may be trigger another GNSS reacquisition after expiration of T390, although GNSS reacquisition may already be started by NW trigger. In order to avoid such undesired scenario, it’s suggested to explicitly stop the T390 (if running) when receiving the NW trigger for GNSS reacquisition. It should be noted that in the informative text (clause 7.3.1) of start and stop conditions of Timers, it already mentions one of the stop conditions for T390 is reception of network triggered GNSS measurement. The timer process of T390 in the formal procedure text should keep aligned with the description in clause 7.3.1.
Proposal 1: It’s suggested to explicitly stop the T390 (if running) when receiving the NW trigger for GNSS measurement in section 5.5.9. The text proposal can be found in Proposal 2.

Coexistence of multiple triggers for GNSS reacquisition (Z365)
According to the RAN1 and RAN2 GNSS-related agreements in previous meetings, RAN2 has captured the following procedure text which covers the multiple triggers for GNSS reacquisition:
	5.5.9	GNSS measurement triggering and reporting
For BL UEs or UEs in CE or NB-IoT UEs that are connected to NTN, GNSS measurement can be triggered aperiodically by the GNSS Measurement Command MAC CE (see TS 36.321 [6]), or triggered by the UE autonomously if enabled by the network, or triggered by the UE using available idle periods.
The UE shall:
1>	if an indication to perform GNSS measurement is received from lower layers:
2>	perform GNSS measurement using the measurement gap with a gap length indicated by lower layers, as specified in TS 36.213 [23];
1>	if gnss-AutonomousEnabled is configured:
2>	perform GNSS measurement using an autonomous gap starting from T390 expiry if ul-TransmissionExtensionEnabled is configured, otherwise starting from GNSS validity duration expiry, with a gap length indicated by lower layers;
NOTE:	UE can also autonomously start GNSS measurements during available idle periods in RRC_CONNECTED to keep GNSS valid, and the exact time of starting GNSS measurements during available idle periods is left to UE implementation.
1>	upon starting GNSS measurement:
2>	stop timer T318, if running;
1>	upon indication that GNSS becomes valid:
2>	instruct lower layers to report the remaining GNSS measurement validity duration (see TS 36.321 [6]).
2>	start or restart timer T318, if timer T317 expires during GNSS measurement, or if timer T317 expires before GNSS measurement and timer T318 is stopped upon GNSS measurement;
1>	upon indication that GNSS measurement has failed:
2>	if GNSS position is out-of-date; and
2>	if ul-TransmissionExtensionEnabled is not configured or T390 has expired:
3>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other'


However, the issues in the above procedure text are identified as below and some suggestions are also given: 
1. For handling autonomous GNSS measurement, in RRC spec, there is no description for “GNSS validity duration expiry”, the suitable description should be “upon indication of out-of-date GNSS position”.
2. In above procedure, the highlight yellow “otherwise” corresponds to the specific case that “if ul-TransmissionExtensionEnabled is not configured and no indication of network triggered GNSS measurement is received from lower layer, and if gnss-AutonomousEnabled is configured”, which has already been checked in section “5.3.3.21 UE actions upon indication of out-of-date GNSS position”. If companies are fine with such redundant check for same case in two sections, here we suggest to move the “if ul-TransmissionExtensionEnabled is configured” to the head of current sentence, instead of keeping it among the description of UE behavior, to make the case clearer. 
3. In current procedure, “with a gap length indicated by lower layers” (marked with highlight green) seems only applicable to the case that ul-TransmissionExtensionEnabled is not configured and gnss-AutonomousEnabled is configured. However, it’s also applicable to the case that both ul-TransmissionExtensionEnabled and gnss-AutonomousEnabled are configured. Therefore the wording needs to be improved to make this clear. 
4. Moreover, no matter ul-TransmissionExtensionEnabled is configured or not, it’s possible that no gap length has been provided from lower layers. In such case, a default gap length, e.g., the gnss-PositionFixDuration reported in Msg5 should be applied. In order word, the gap length for UE-autonomous GNSS measurement is either the reported gnss-PositionFixDuration or the gap length provided by lower layers. The possible usage of default gap length should be mentioned in the procedure.
5. About the gap length for UE-autonomous GNSS measurement provided by lower layers, according to the MAC spec “The T field set to "1" indicates the GNSS measurement gap length configured in this MAC CE needs to be stored and used for the subsequent UE-autonomous GNSS measurement”, it may be provided earlier and stored by UE. So in order to avoid any confusion that the gap length for UE-autonomous GNSS measurement is provided to UE just when UE starts autonomous GNSS measurement, here we suggest to change the “indicated” in “with a gap length indicated by lower layers” to “provided”.
Based on the above considerations, the following text proposal is given:
Proposal 2: It’s suggest to adopt the following changes for section 5.5.9:
	5.5.9	GNSS measurement triggering and reporting
For BL UEs or UEs in CE or NB-IoT UEs that are connected to NTN, GNSS measurement can be triggered aperiodically by the GNSS Measurement Command MAC CE (see TS 36.321 [6]), or triggered by the UE autonomously if enabled by the network, or triggered by the UE using available idle periods.
The UE shall:
1>	if an indication to perform GNSS measurement is received from lower layers:
2>	perform GNSS measurement using the measurement gap with a gap length indicated by lower layers, as specified in TS 36.213 [23];
2>	stop timer T390, if running.
1>	if gnss-AutonomousEnabled is configured:
[bookmark: _GoBack]2>	if ul-TransmissionExtensionEnabled is configured, perform GNSS measurement using with an autonomous gap starting from upon T390 expiry if ul-TransmissionExtensionEnabled is configured, otherwise, perform GNSS measurement with an autonomous gap starting from GNSS validity duration expiry, upon indication of out-of-date GNSS position. with a gap length indicated The autonomous gap is the gap length provided by lower layers. If no gap length has been received from lower layers, the reported gnss-PositionFixDuration is taken as autonomous gap;
NOTE:	UE can also autonomously start GNSS measurements during available idle periods in RRC_CONNECTED to keep GNSS valid, and the exact time of starting GNSS measurements during available idle periods is left to UE implementation.
1>	upon starting GNSS measurement:
2>	stop timer T318, if running;
1>	upon indication that GNSS becomes valid:
2>	instruct lower layers to report the remaining GNSS measurement validity duration (see TS 36.321 [6]).
2>	start or restart timer T318, if timer T317 expires during GNSS measurement, or if timer T317 expires before GNSS measurement and timer T318 is stopped upon GNSS measurement;
1>	upon indication that GNSS measurement has failed:
2>	if GNSS position is out-of-date; and
2>	if ul-TransmissionExtensionEnabled is not configured or T390 has expired:
3>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other'



Whether another duration D is needed
In previous meetings, RAN1 has another discussion on whether UE should report the new remaining GNSS validity duration within a duration D. In the following part, we will give analysis on the need of such duration D from RAN2 perspective.
Even several ways are allowed for UE to send the remaining GNSS validity duration MAC CE report after successful GNSS reacquisition, e.g., via CBRA or along with other UL transmission if there happens to be an available UL-SCH resources, it’s still possible that eNB cannot receive anything during a time period after measurement gap:
· Case 1: UE successfully reacquires the GNSS and triggers a remaining GNSS validity duration MAC CE report before or upon end of the measurement gap. However, due to that UE may not be able to immediately find a CBRA resource or even the UE can find the resources, the RA and also the following report transmission procedure may take a kind of long time (due to long RTT in NTN and/or possible large repetitions), it would be possible for eNB to receive nothing during a time period after end of measurement gap. In this case, it’s better for eNB to keep waiting till the report can be received.
· Case 2: It’s also possible that UE’s GNSS measurement fails, e.g., UE cannot reacquire GNSS within the measurement gap, and then UE may lose UL synchronization and cannot report any signal indicating success/failure of GNSS measurement. Moreover, UE will go to idle and eNB will received nothing in the UL. If this case happens, the best way for eNB is to release the resources for this UE at the end of the measurement gap in order to avoid resource hangs (if eNB can be aware of this).
Unfortunately, according to the current spec, eNB has no way to differentiate the Case 1 and Case 2. Therefore, it’s neither suitable for eNB to release the UE’s connection at the end of measurement gap when receiving nothing as assumed for Case 2, since this will cause the eNB to miss the normal UE report in Case 1, nor suitable for eNB to wait for the report for a long time, because Case 2 may have already happened.
Therefore, we think to introduce a duration D would be a trade-off way to address the above mentioned Case 1 and Case 2. That is, to let eNB wait for a suitable time period after the end of the measurement gap, this will be not only beneficial for avoiding the resources are hung forever, but also beneficial for allowing enough chances for eNB to receive the UE report. This duration D can be configured by eNB according to the RTT and the transmission resources configuration.
Proposal 3: A duration D can be configured by NW. After successful GNSS measurement, UE should finish the remaining GNSS validity duration report within the duration D after the end of the measurement gap.
Proposal 3a: UE should go to IDLE or trigger RLF if the remaining GNSS validity duration report cannot be finished within the duration D.
[bookmark: _Hlk83889356][bookmark: _Hlk83889312]Conclusion
[bookmark: _Hlk83889481]In previous sections, the following observations and proposals were made: 
Proposal 1: It’s suggested to explicitly stop the T390 (if running) when receiving the NW trigger for GNSS measurement in section 5.5.9. The text proposal can be found in Proposal 2.
Proposal 2: It’s suggest to adopt the following changes for section 5.5.9:
	5.5.9	GNSS measurement triggering and reporting
For BL UEs or UEs in CE or NB-IoT UEs that are connected to NTN, GNSS measurement can be triggered aperiodically by the GNSS Measurement Command MAC CE (see TS 36.321 [6]), or triggered by the UE autonomously if enabled by the network, or triggered by the UE using available idle periods.
The UE shall:
1>	if an indication to perform GNSS measurement is received from lower layers:
2>	perform GNSS measurement using the measurement gap with a gap length indicated by lower layers, as specified in TS 36.213 [23];
2>	stop timer T390, if running.
1>	if gnss-AutonomousEnabled is configured:
2>	if ul-TransmissionExtensionEnabled is configured, perform GNSS measurement using with an autonomous gap starting from upon T390 expiry if ul-TransmissionExtensionEnabled is configured, otherwise, perform GNSS measurement with an autonomous gap starting from GNSS validity duration expiry, upon indication of out-of-date GNSS position. with a gap length indicated The autonomous gap is the gap length provided by lower layers. If no gap length has been received from lower layers, the reported gnss-PositionFixDuration is taken as autonomous gap;
NOTE:	UE can also autonomously start GNSS measurements during available idle periods in RRC_CONNECTED to keep GNSS valid, and the exact time of starting GNSS measurements during available idle periods is left to UE implementation.
1>	upon starting GNSS measurement:
2>	stop timer T318, if running;
1>	upon indication that GNSS becomes valid:
2>	instruct lower layers to report the remaining GNSS measurement validity duration (see TS 36.321 [6]).
2>	start or restart timer T318, if timer T317 expires during GNSS measurement, or if timer T317 expires before GNSS measurement and timer T318 is stopped upon GNSS measurement;
1>	upon indication that GNSS measurement has failed:
2>	if GNSS position is out-of-date; and
2>	if ul-TransmissionExtensionEnabled is not configured or T390 has expired:
3>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other'



Proposal 3: A duration D can be configured by NW. After successful GNSS measurement, UE should finish the remaining GNSS validity duration report within the duration D after the end of the measurement gap.
Proposal 3a: UE should go to IDLE or trigger RLF if the remaining GNSS validity duration report cannot be finished within the duration D.
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