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Introduction
This document is the report of the following offline discussion:
	[AT124][304][IoT-NTN Enh] GNSS enhancements (ZTE)
· Scope: Start discussing the remaining open issues for GNSS operation enhancements, based on the list of open issues identified in R2-2311892 and R2-2312116 and the submitted contributions in AI 7.6.2.2.
· Intended outcome: offline discussion summary
· F2F schedule: Tuesday 2023-11-14 10:30-11:00 Brk3
· Deadline for rapporteur's summary (in R2-2313786): Wednesday 2023-11-15 12:00
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Discussion for Tuesday offline
#Issue 1: Whether to suspend T317, T318 during measurement gap
Remaining issues about T317, T318 handling is mentioned in R2-2311892:
	Issue 1-2: Whether to suspend T317, T318 during measurement gap



For reference, RAN2 has the following agreements related to collision between GNSS measurement and SIB31:
· For a UEs that cannot acquire system information and GNSS position at the same time, acquisition of SIB31 may be postponed until GNSS measurement is completed if the UE cannot complete acquisition of SIB31 before the start of GNSS measurement gap (RAN2#121bis)
· T318 is restarted after GNSS position fix (RAN2#123)
Furthermore, In RAN2#122, the problem of collision between GNSS measurement and SIB acquisition was discussed, and the following offline proposal was made based on the majority views: 
	Proposal 13: If time allows, discuss online about the following:
1) (12/16) Acquisition of SIB31 may be also postponed until GNSS measurement is completed if T317 expires
2) (14/16) T318 starting is delayed if T317 expires during GNSS measurement gap
3) (11/16) T318 (if running) is stopped or suspended at the start of GNSS measurement
4) (12/16) The acquisition of all SIB(s) is postponed until GNSS measurement is completed



According to the previous discussion and also the contributions, this #Issue 1 can be further elaborated as below:
· Check point 1: It may be the case that T317 is currently running when UE needs to start GNSS measurement, e.g., upon receiving NW trigger or indication of out-of-date GNSS position. Whether T317 needs to be suspended when UE starts GNSS measurement?
· Check point 2: If T317 doesn’t need to be suspended when UE starts GNSS measurement, it’s possible that T317 expires during the GNSS measurement gap. Whether SIB31 reacquisition and also T318 needs to be started in this case? If not, when to start the SIB31 reacquisition and also T318?
RAN2 has agreed that acquisition of SIB31 may be postponed if UE knows that it cannot complete acquisition of SIB31 before the start of GNSS measurement gap. However, per Rapp’s understanding, as UE may not always be able to predict the start of GNSS measurement gap, it’s still possible that SIB31 reacquisition and T318 are started as usual upon expiration of T317 and later UE needs to start GNSS measurement. Therefore, Rapp think it’s still worth discussing the following check point.
· Check point 3: Whether it’s the case that the T318 is running (e.g., SIB31 reacquisition is ongoing) when UE needs to start GNSS measurement? If yes, whether SIB31 reacquisition and also T318 needs to be suspended or stopped in this case?

The related discussion in companies’ contributions are copied as below:
	Contributions
	Main related contents

	R2-2311839 (vivo)
	There may exist a uses case that the timer T317 expires during the GNSS measurement gap or GNSS measurement timer. Following the existing mechanism, UE will start the timer T318. As the acquisition of SIB31 should be postponed until GNSS measurement is completed, the timer T318 also should be postponed to start after GNSS position fix.
Proposal 8: The timer T318 is postponed to start after GNSS position fix if the T317 expires during the GNSS measurement gap/timer.

	R2-2312054 (CATT)
	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.
...........
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.

	R2-2312115 (MediaTek)
	The T317 should not be suspended during the measurement gap/timer as the satellite assistance information does not stop degeneration during the GNSS measurement. The T318 should be suspended during the GNSS measurement gap/timer as UE cannot acquire SIB and perform GNSS measurement simultaneously.
But if T317 expires when UE is performing the GNSS measurement, as UE cannot acquire SIB31, UE should also not start T318. Once the GNSS measurement is complete, UE can start to acquire the SIB31 and start T318 even in the GNSS measurement gap/timer.
Proposal 6: The timer T318 is suspended during the GNSS measurement gap/timer.
Proposal 7: The timer T318 is started after GNSS position fix if the T317 expires during the GNSS measurement gap/timer.

	R2-2312286 (Qualcomm)
	When the UE is performing GNSS measurement, it cannot acquire the SIB. Therefore, the UE should suspend the acquisition of the SIB until GNSS is fixed. For this purpose, the timer T317 does not need to be suspended. However, once the timer T318 is started, the UE should suspend the T318 until GNSS is fixed.
Proposal 7 The timer T317 is not suspended when GNSS measurement is triggered. The timer T318 is suspended until GNSS measurement is complete, if GNSS measurement is triggered.

	R2-2312458 (Lenovo)
	For T317, UE shall start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime upon receiving SIB31. It means that the running T317 reflects the exact validity duration of ephemeris provided in SIB31, and it is not affected by any GNSS measurement.
Observation 1: The value of T317 reflects the validity duration of ephemeris which is not affected by GNSS measurement gap.
Proposal 1: T317 is not suspended during GNSS measurement gap.
For T318, UE shall start T318 upon T317 expiry to trigger SIB31 re-acquiring. It means that T318 controls the time window for UE to re-acquire SIB31, and its duration value is directly configured by network. Considering that T318 can be configured with a maximum value of 6000ms, it is possible to rely on the network to configure a T318 value long enough to cover a time duration for SIB31 re-acquiring after GNSS measurement gap.
Proposal 2a: T318 is not suspended during GNSS measurement gap, i.e., it is up to network to configure an appropriate T318 value (long enough) to cover a duration after measurement gap for SIB31 re-acquiring.
Otherwise, if the maximum value of 6000ms is not enough or the granularity is not flexible, T318 suspension can be considered.
Proposal 2b: T318 is suspended during GNSS measurement gap.

	R2-2312715 (Huawei, Turkcell)
	For example, if SIB acquisition has already began before receiving the NW trigger of GNSS measurement, T318 may be running during the GNSS measurement gap while the UE cannot acquire the SIB. What’s worse, it is possible T318 will expire during the GNSS measurement gap. In that case, RLF will be triggered which is not what we expect. 
So T318 should be stopped/suspended and then restarted after the GNSS measurement has been finished. Currently only the later part was agreed and we should also agree on the former part, which is important to prevent unnecessary RLF.
Proposal 1: T318 should be stopped/suspended (if running) upon entering the GNSS measurement gap. 
The timer T317 is used to monitor the validity of SIB31, while the GNSS measurement gap does not affect the validity duration of SIB31. Thus, T317 should keep running during the GNSS measurement gap. When the T317 expires during GNSS measurement gap, UE should delay acquiring SIB31 until the GNSS measurement is finished.
Proposal 2: T317 is not affected by GNSS measurement gap.
However, if the T317 expires during the GNSS measurement gap, for similar reason as above, T318 shouldn’t be started until the GNSS measurement is finished.
Proposal 3: If T317 expires during the GNSS measurement gap, T318 is not started until the GNSS measurement is finished.

	R2-2312721 (Xiaomi)
	Regarding T317, we think T317 should not be suspended during the measurement gap. T317 is used for determining the validity of SIB31. If T317 is suspended during measurement gap and resumed/restarted/considered as expired after GNSS measurement gap, the validity state of SIB31 maintained in UE is not correct. As a result, UE either suffer from outdated SIB31 for a while, or has to acquire SIB31 unnecessarily earlier than expected if T317 is considered as expired after GNSS measurement gap. The best way is to keep T317 running. And after T317 expires, the start of T318 can be delayed after successful GNSS measurement acquisition.
Proposal 2 T317 is not suspended during GNSS measurement gap. If T317 expires during the measurement gap, the start of T318 is delay to the success of GNSS measurement.
Regarding T318, we have agreed that T318 is restarted after GNSS position fix. The issue is if T318 is started before the GNSS measurement gap, whether it should be suspended during the gap. According to the current procedure, when T318 expires, UE will trigger RLF and perform re-establishment procedure. To avoid this, T318 should be suspended.
Proposal 3 T318 is suspended during GNSS measurement gap.

	R2-2312354 (Apple)
	Another issue (Issue 1-2) around T317/T318 is whether UE suspends T317/T318 during measurement gap. The main motivation for this proposal is if T317/T318 is not suspended, the expiry of T317 would trigger T318, and later on the T318 expiry triggers RLF.
Proposal 4: Adding T317/T318 into the following note of stage 2 running CR.
NOTE:	The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, T317/T318, and BSR) are suspended when UE is performing GNSS and resumed when the GNSS acquisition is completed.


According to the above proposals, more companies have kind of common thinking that T317 can keep running and T318 needs to be suspended during GNSS measurement gap. Only one company mentions that it is possible to rely on the network to configure a T318 value long enough to cover a time duration for SIB31 re-acquiring after GNSS measurement gap and so T318 may not need to be suspended during GNSS measurement gap.
According to the majority views, the following Draft proposals are given:
· Draft Proposal 1a: Upon start of GNSS measurement, UE keeps T317 running if it is currently running.
· Draft Proposal 1b: If T317 expires during GNSS measurement gap, the SIB31 reacquisition and also T318 are not started. The SIB31 reacquisition and also T318 are postponed to start after GNSS measurement completion.
· Draft Proposal 1c: Upon start of GNSS measurement, the SIB31 reacquisition needs to be stopped if it’s currently performed. Accordingly, T318 also needs to be stopped if it is currently running. The SIB31 reacquisition and also T318 are restarted (or resumed?) after GNSS measurement completion.
Please note, if companies think the SIB31 reacquisition aspect is already clear, we can remove the SIB31 reacquisition from the proposals.

Q1: Whether companies can agree the above draft proposals 1a~1c? If not, comments are invited.
	Company
	Yes or No
	Comments

	Gatehouse Satcom
	Yes
	P1c: acquisition should be restarted

	
	
	

	
	
	


F2F offline discussion:
QC: For proposal 1c, maybe UE can expect the SIB31 reacquisition/T318 can be finished soon.
Ericsson: UE cannot receive NW trigger during SIB31 reacquisition. But autonomous trigger can be valid.
Samsung: Fine with simple proposal 1c.

For easy agreements during Wednesday online discussion:
Proposal 1a: Upon start of GNSS measurement, UE keeps T317 running if it is currently running.
Proposal 1b: If T317 expires during GNSS measurement gap, the SIB31 reacquisition and also T318 are not started. The SIB31 reacquisition and also T318 are started after GNSS measurement completion.
Proposal 1c: Upon start of GNSS measurement, T318 needs to be stopped if it is currently running. The T318 is restarted after GNSS measurement completion.

#Issue 2: How to determine GNSS invalid (considering duration X and Y)
Remaining issues about how to determine GNSS invalid is mentioned in R2-2311892:
	Issue 1-1: How to determine GNSS invalid (considering duration X and Y), this affects 1) condition for entering RRC_IDLE, and 2) the start of autonomous gap
· Option 1: It is up to RAN1 whether/how to decide GNSS validity duration considering X and Y.
· Option 2: Even if duration X is provided, the remaining GNSS validity duration keeps unchanged.
· 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.



And also mentioned in R2-2312116 (running MAC CR):
	5.xx GNSS measurement
Editor’s Note: the MAC action related to UL transmission after original validity duration expires with duration X,Y needs to be captured.



As reference, there is already new parameters corresponding to the duration X/Y in the RRC running CR as below:
	MAC-MainConfig information element
-- ASN1START

MAC-MainConfig ::=					SEQUENCE {
<Skip the unrelated part>
	[[	gnss-AutonomousEnabled-r18				ENUMERATED {true}		OPTIONAL,	-- Need OR
		ul-TransmissionExtensionEnabled-r18		ENUMERATED {true}		OPTIONAL,	-- Need OR
		ul-TransmissionExtensionValue-r18		ENUMERATED {sf500, sf750, sf1280, sf1920, sf2560, sf5120, sf10240, spare1}												OPTIONAL	-- Need OR
	]]
}
......

	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.


…



The related discussion in companies’ contributions are copied as below:
	Contributions
	Main related contents

	R2-2311962 (OPPO)
	In our understanding, having X not included within the GNSS validity duration will make spec clean. This is because the length of X is not fixed within original GNSS validity duration, and it is only available upon expiry of original GNSS validity duration, i.e. the remaining running time of TAT timer. Therefore, we prefer to keep X independent of GNSS validity duration.
Proposal 2 X is not included within the GNSS validity duration.

	R2-2312046 (Google)
	RAN1 concluded that a UE cannot perform any uplink transmission as long as a duration X has expired on top of the expiry of the GNSS validity duration, which means the UE is not able to acknowledge any DL transmission including the GNSS measurement command MAC CE. As RAN1 also concluded that in certain situations, the GNSS measurement command MAC CE will only take effect after the UE has transmitted the HARQ feedback for the MAC CE, the UE may never start a GNSS measurement gap after the duration ‘X + GNSS validity duration’ has expired. Therefore, even if one would like to keep the UE in the connected state after the duration ‘X + GNSS validity duration’ expires, the UE may never have the chance again to obtain a valid GNSS position and hence will never perform any uplink transmission. 
Observation 3 Keeping a UE in RRC_CONNECTED after the expiry of ‘X + GNSS validity duration’ could be problematic, as the UE may never start a GNSS measurement gap since then.
Proposal 1 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.

To keep the UE in the connected state, the network may configure the UE with an aperiodic GNSS measurement gap before the expiry of ‘X + GNSS validity duration’. However, as the UE may fail the GNSS measurement while being in the aperiodic GNSS measurement gap, RAN1 has discussed whether to keep the UE in RRC_CONNECTED in such a situation. It seems that RAN1 has listed several options and eventually concluded that the UE failing the GNSS measurement should go to RRC_IDLE at the end of the GNSS measurement gap...... 
As the network may configure the aperiodic GNSS measurement gap to the UE quite early due to the real traffic situation, there might be still plenty of time left after the GNSS measurement gap ends and before the duration ‘X + GNSS validity duration’ expires. 
Proposal 2 If UE fails to conduct the GNSS position fix in an aperiodic GNSS measurement gap, the UE can still remain in RRC_CONNECTED until [X + GNSS validity duration] expires.

	R2-2312246 (ZTE)
	Per our technical understanding, to allow UL transmission even after expiration of original GNSS validity duration is equivalent to extension of original GNSS validity duration. ........
[bookmark: _Toc131097861]However, from specification perspective, as the GNSS validity duration is mainly maintained by GNSS module and the indication that the GNSS position becomes out-of-date comes from other layer which is out of 3GPP scope, it may be not easy to implement the extension of the original GNSS validity duration in RRC spec. One possible way may be to deliver the duration X to other layer and how to extend the original GNSS validity duration would be implemented in other layer and may be mostly left to UE implementation. Considering that this option may introduce more cross-layer interaction, we slightly prefer another alternative way, that is, UE can just apply duration X upon receiving the indication that the GNSS position becomes out-of-date, e.g., to additionally apply duration X in the section “5.3.3.21 UE actions upon indication of out-of-date GNSS position”.
Proposal 2: Upon receiving the indication that the GNSS position becomes out-of-date, UE would apply duration X (if configured), e.g., to keep UL transmission without GNSS re-acquisition.

	R2-2312286 (Qualcomm)
	Since the purpose of X is to extend the duration where UE can perform UL transmission, it can be made simple by assuming that GNSS is valid if the duration X is not expired.....
In other word, it is simple to introduce a timer Tx that works as timeAlignmentTimer. We can call it timeAlignmentTimerX. As long as the new timer timeAlignmentTimerX is running the UE can assume the time alignment timer is running and GNSS is valid even if its original GNSS is outdated.
.......
It is obvious when the existing timeAlignmentTimer is not infinity, the expiry of the new timer timeAlignmentTimerX and existing timeAlignmentTimer is exactly same, i.e., the value of the new timer timeAlignmentTimerX is equal to the remaining time of the existing timeAlignmentTimer.
When the existing timeAlignmentTimer is infinity, the UE uses the new timer timeAlignmentTimerX to maintain UL synchronization validity upon reception of timing advance MAC CE, if the UE is configured with value Y. The length of the new timer timeAlignmentTimerX is set to value Y.

Proposal 1 Introduce new timer timeAlignmentTimerX. When the new timer timeAlignmentTimerX is running and GNSS is outdated, the UE can assume GNSS is valid.
Proposal 2 The new timer timeAlignmentTimerX is started only after TA command MAC CE is received when the UE was configured with X duration enabled.
Proposal 3 Exact start subframe of new timer timeAlignmentTimerX is FFS depending on RAN1 agreement.
Proposal 4 Upon expiry of the new timer timeAlignmentTimerX and, the UE goes to RRC_IDLE if GNSS measurement is not triggered.
Proposal 5 The new timer timeAlignmentTimerX is stopped when GNSS is fixed.

Proposal 6 If autonomous GNSS measurement is configured and network has not triggered GNSS measurement, the UE triggers autonomous GNSS measurement upon expiry of the new timer timeAlignmentTimerX.

	R2-2312353 (Apple)
	Another question is whether the GNSS validity duration should be extended by X/Y. Our view is the GNSS validity duration should not be manipulated by X/Y because closed loop time correction is a cell specific feature and the X/Y value is only applied to serving cell. When UE performs handover, original GNSS validity duration should be used instead of the total value with X/Y added. 
Proposal 2: There is no need to extend the GNSS validity duration due to extension duration X/Y.

	R2-2312608 (NEC)
	UL transmission can be allowed after original GNSS validity duration expires, because the timing advance is still maintained with close loop TAC and hence uplink synchronization is still good. So we can link this X/Y duration with TAT. However, this does not mean that GNSS position is still valid. It is clear that GNSS validity is governed by GNSS validity duration which expires during extension duration X, the GNSS position cannot become valid without GNSS re-acquisition.
Proposal 1: X cannot be used to extend the original GNSS validity duration, i.e., during X, GNSS position is invalid. 

	R2-2312673 (CMCC)
	Based on RAN1 agreements, we understand the duration X will not change the GNSS validity duration since RAN1 indicates the duration X is where UL transmission can be allowed after original GNSS validity duration expires without GNSS re-acquisition. Therefore, we think option 2 is aligned with RAN1 agreements.
Proposal 1: RAN2 confirms that even if duration X is provided, the remaining GNSS validity duration keeps unchanged. 
Furthermore, upon duration X expires, the UE can perform autonomous GNSS measurement if it is configured to do this. Conversely, if the UE autonomous GNSS measurement is not configured and the aperiodic trigger from eNB is not received, the UE should go to RRC_IDLE upon duration X expires on top of the expiry of original GNSS validity duration...........
Proposal 2: The UE should go to RRC_IDLE upon duration X expires on top of the expiry of original GNSS validity duration, if the UE autonomous GNSS measurement is not configured and the aperiodic trigger from eNB is not received. Whether the GNSS position is valid within duration X can wait for RAN1’s discussion.

	R2-2312701 (Nokia)
	In our view, a mixture of option 2 and 3 is reasonable. First of all, the remaining GNSS validity duration shall keep unchanged even if duration X is provided. According to the RAN1 agreements, the duration X only defines the period of time where the UE is allowed to transmit in uplink despite the GNSS validity duration has expired. Second, upon expiry of the remaining validity duration and duration X, the UE shall move to RRC Idle (as proposed in option 3) or perform the UE autonomous GNSS measurement if configured. It would not be meaningful for the UE to start the autonomous gap at the expiry of the remaining GNSS validity duration because it will then collide with the duration X.
Proposal 3: The remaining GNSS validity duration is unchanged even if duration X is provided. The UE moves to RRC Idle or performs the UE autonomous GNSS measurement upon the expiry of both the GNSS validity duration and the duration X.

	R2-2312715 (Huawei)
	In our understanding, the introduction of during X/Y is just for UE’s uplink transmission if the GNSS validity duration is expired. It is not expected to extend the GNSS validity duration. 
Proposal 4: GNSS validity is not affected by duration X or duration Y.
Based on this agreement, we can conclude that UE will not perform autonomous GNSS measurement until the duration X expires. Also, we can assume this also applied to during Y when the TAT is set to infinity. 
Proposal 5: If duration X is enabled or duration Y is configured, UE will not perform autonomous GNSS measurement until the duration X or duration Y expires.
In addition, when the autonomous GNSS measurement timer is not started upon expiry of duration X or duration Y, UE will go to RRC_IDLE. It should be noted if UE’s GNSS is invalid and no GNSS fix is to be performed, UE should go to RRC_IDLE regardless whether it is in the inactive state of C-DRX. 
Proposal 6: UE goes to RRC_IDLE upon expiry of duration X or duration Y, if the GNSS measurement is not to be performed, regardless whether it is in the inactive state of C-DRX.

	R2-2313010 (Samsung)
	The core of the open issue is whether the duration X (ul-TransmissionExtension in [3]) extends the GNSS validity duration or not. Having the ul-TransmissionExtension extending the GNSS validity duration may have the benefit that it simplifies the specifications, but there are several issues with it. First of all, the point of the notion of GNSS being valid or not valid, is that it indicates whether the GNSS is valid or not valid. Extending it by a duration, where during the duration the GNSS is invalid, is logically incorrect and confusing. GNSS validity is used as a condition to start an RRC connection, so the extending the GNSS validity when GNSS is not valid may be risky. Thus we think that for the specifications to be correct and reflect the actual UE state, a separate duration called GNSS invalid duration should be introduced, which is modelled as a timer in RRC. We also believe that this can be a feature that is not necessarily used together with GNSS measurements, but rather a way to extend.
Proposal 1: Duration X (or Y), does not extend GNSS validity duration, but only extends the duration before UE goes to RRC idle.
Proposal 2: For clarity, Duration X (or Y) is named GNSS invalid duration.
Proposal 3: Duration X is modelled by a timer T3YY, with the following properties: 
· Started at GNSS out-of-date in section 5.3.3.21
· Stopped when a GNSS measurement has been successfully completed
· Upon expiry the UE goes to RRC idle

	R2-2313299 (Ericsson)
	Proposal 3 Locate the handling of GNSS validity duration in RRC and the GNSS extension handling in MAC. 
The triggering of GNSS extension in RRC is easy to achieve if we have an GNSS validity duration timer, when it expires RRC indicates to MAC the start of extended GNSS validity and the expiry of GNSS validity do not need to trigger the immediate actions for when GNSS position is outdated, instead that can be done if MAC indicates to RRC that the extended GNSS validity has expired. 
Proposal 4 In RRC_CONNECTED when ul-TransmissionExtensionEnabled is enabled, in RRC add a new timer T31X that is started or restarted at GNSS acquisition with a value of GNSS-ValidityDuration
[Rapp’s comment: Under this proposal, whether and how to handle the existing indication of out-of-date GNSS position?]
Prroposal 5 In RRC_CONNECTED when ul-TransmissionExtensionEnabled is enabled, when T31X expires, RRC indicates to lower layers that “extended GNSS validity is started” and delay actions upon out-of-date GNSS position until an indication from lower layers of “extended GNSS validity expiry” is received. 
Proposal 6 In RRC_CONNECTED when ul-TransmissionExtensionEnabled is enabled and extended validity has been started and UE acquires a GNSS position, RRC indicates extended GNSS validity is stopped to lower layers. 
Proposal 7 When MAC receives indication from upper layers that extended GNSS validity shall be started, MAC shall decide the extended GNSS validity (X or Y in RAN1 agreement) and start a timer for remaining validity. 
Proposal 8 If MAC receives indication from upper layers that extended GNSS validity is stopped (i.e., higher layers have acquired a GNSS position fix), the MAC entity stops the timer for extended validity. 
Proposal 9 When the timer for remaining validity expires, the MAC entity shall inform upper layers that extended GNSS validity has expired. 
Proposal 10 If RRC receives indication from lower layers that extended GNSS validity has expired, RRC shall perform the actions related to expired GNSS validity.



1) Most companies suggest duration X/Y cannot be used to extend the original GNSS validity duration. Or in other word, even if duration X is provided, the remaining GNSS validity duration keeps unchanged. According to the majority views, the following Draft proposal 2a and 2b are given:
Draft Proposal 2a: The duration X is not used to extend the original GNSS validity duration.
Draft Proposal 2b: If UL transmission extension is enabled, e.g., ul-TransmissionExtensionEnabled is set to TRUE, the duration X starts upon receiving the indication that the GNSS position has become out-of-date.

F2F offline discussion:
Ericsson: Duration X modeling may be more suitable in MAC layer 
QC: Even ul-TransmissionExtensionEnabled is set to TRUE, it doesn’t mean duration X is activated, NW needs to send TA command. The exact start of duration X rely on RAN1. 
OPPO: Need to check with RAN1 whether and how to update duration X when receiving TA command.
HW: Duration X is mainly used to extend UL transmission instead of extending TA. The remaining TA can be used as duration X.
Nokia: Same view as HW.
Samsung: Can agree Draft Proposal 2a.
Rapp: From RAN2 perspective, whether duration X can be updated upon reception of TA command can wait for more RAN1 progress. RAN2 can assume duration X has a value (remaining TA time or configured duration Y) and needs to focus on the UE behaviour when duration X expires in different configurations. 

Q2: Whether companies can agree the above draft proposals 2a? If not, comments are invited.
	Company
	Yes or No
	Comments

	Samsung
	Yes
	From RAN2 point of view we should really not extend the GNSS validity duration, because: 
1) If we introduce this, we will really make the concept of GNSS being valid very confusing, as the GNSS is in fact not valid during duration X. We can foresee a lot of maintenance to make this clear. 
2) If GNSS is no longer valid, but we still extend the GNSS validity duration with duration X, and for instance RLF and RRC re-establishment is triggered, then according to the spec the UE is allowed to re-establish to another cell because the GNSS is considered to be valid. 
We do not think that we can leave this to RAN1. 

	Nokia
	Yes
	Per RAN1 agreement, the duration X only defines the period of time where the UE is allowed to transmit in uplink when the GNSS validity duration has expired. This is achieved by close-loop TA adjustment even UE is moved. The TAC commands can maintain proper UE transmit timing, but the TACs will not impact the UE location.
During the X, UE may move hence the previous GNSS may be invalid. Due to the un-predictable UE movement during X, we do think RAN2 should not extend the UE reported original GNSS validity duration for X.

	CMCC
	Yes
	Agree with Nokia, we also think that the duration X should be not used to extend the GNSS validity duration which will introduce some confusion.

	Ericsson
	We are OK with this, See comment
	If RAN2 agrees 2a, we believe RAN2 will need to introduce a name for the period X, maybe “GNSS extension period” or “GNSS extension after GNSS invalidity” or “UL allowed period”. Without such concept, it can be difficult to refer to what has happened. 

	Nordic
	Yes
	Agree with Nokia.

	THALES
	Yes
	Agree with Nokia


Summary:
All participating companies can agree the Draft Proposal 2a. So the following proposal is given:
For easy agreements during Wednesday online discussion:
Proposal 2: The duration X is not used to extend the original GNSS validity duration.

Q3: Whether companies can agree the above draft proposals 2b? If not, comments are invited.
	Company
	Yes or No
	Comments

	Samsung
	- 
	It seems that there are some major confusion regarding RAN1 intention and as some companies mentioned, there will be agreements this meeting that will clarify everything, so we would rather wait and spend our efforts on some other things where there is less cross-WG confusion. 

	Nokia
	Yes with comments
	It may depend on whether the multiple X extension will be supported (as discussed in RAN1). But the for the first X extension upon original GNSS validity timer expiry, we think below proposal is correct.
the duration X starts upon receiving the indication that the GNSS position has become out-of-date.

	CMCC
	-
	RAN1 is discussing the start and end time of duration X, we can wait RAN1 progress.

	Ericsson
	Yes, see comment
	So here is the first need for a name of the period. RRC can say something like “The GNSS extension period starts upon indication from higher layers of outdated GNSS position.”

	Nordic
	
	We should wait for RAN1 to clarify when the duration X starts. However, the duration X should start when the GNSS validity time expires for the first time.

	THALES
	
	Wait for RAN1 to avoid confusion on the start and the end of duration X.


Summary:
Some participating companies suggest to wait for RAN1 progress. Some participating companies suggest a kind of general wording for this aspects. Rapp suggests RAN2 to discuss this issue and see whether we can make some high level progress:
Proposal 3: (RAN2 discussion) The duration X starts upon receiving the indication that the GNSS position has become out-of-date.

2) Two companies mention that the duration X can be modelled by a new timer timeAlignmentTimerX or T3YY. However, as it’s only a few companies’ view, Rapp suggest to deprioritize the discussion on introducing a new timer for duration X, unless RAN2 finds it is difficult to directly specify duration X in the RRC specification.
Draft Proposal 2c: FFS duration X is modelled by a new timer.

Q4: Whether companies can agree the above draft proposals 2c? If not, comments are invited.
	Company
	Yes or No
	Comments

	Samsung
	Yes
	If we have a duration that has well-defined start and a well-defined action upon expiry, RAN2 will with very few exceptions specify a timer, because it is the most convenient way to model it. One exception was the original GNSS validity duration as it was designed to be a very rough indication. Also note that the duration X has a relatively small duration and is thus not as rough. 

	Nokia
	
	OK to postpone. RAN2 should first discuss in RRC or MAC to specify the duration X.

	Ericsson
	No
	RAN2 must first decide if X is modeled in MAC or RRC. We think its unlikely a timer in RRC is ever needed for X because that implies every time a TAC MAC CE that extends the allowed UL transmissions there need to be indications from MAC to RRC, while it can be modeled by a “X start” indication from RRC to MAC , and an “X expired” from MAC to RRC and a “X stop” from RRC to MAC. 

	Nordic
	
	Not entirely sure why a new timer is needed.

	THALES
	Yes but
	Wait for the discussion in RRC or MAC to specify the duration X


Summary:
More companies think this aspect rely on the progress on other aspects. So no proposal is given.

F2F offline discussion:
3) In current RRC running CR, it’s already specified that UE will go to idle if no NW-triggered GNSS measurement is received and also UE autonomous GNSS is not configured. See below highlight yellow text:
	5.3.3.21	UE actions upon indication of out-of-date GNSS position
........
1>	else if no indication of network triggered GNSS measurement is received from lower layer:
2>	if gnss-AutonomousEnabled is configured:
3>	perform GNSS measurement using autonomous gaps as specified in clause 5.5.x;
2>	else:
3>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other'.


According to the contributions, Rapp understand, after intruding duration X/Y, more companies think UE should go to RRC_IDLE upon duration X/Y expires in this case. Therefore, the following draft proposal is given:
Draft Proposal 2d:
· If UL transmission extension is enabled, e.g., ul-TransmissionExtensionEnabled is set to TRUE:
· If no indication of network triggered GNSS measurement is received from lower layers and gnss-AutonomousEnabled is not configured, upon duration X expires, UE moves to idle mode.

Q5: Whether companies can agree the above draft proposals 2d? If not, comments are invited.
	Company
	Yes or No
	Comments

	Samsung
	Yes
	

	Nokia
	Yes
	

	CMCC
	Yes
	

	Ericsson
	Yes
	

	Nordic
	Yes
	

	THALES
	Yes
	


Summary:
All participating companies can agree the Draft Proposal 2d, this proposal would be considered together with other agreeable proposals, see proposal 4.

4) More companies mention the similar UE behavior for autonomous GNSS measurement when Duration X/Y is configured. According to the majority views, the following Draft proposal is given:
Draft Proposal 2e: 
· If UL transmission extension is enabled, e.g., ul-TransmissionExtensionEnabled is set to TRUE:
· If no indication of network triggered GNSS measurement is received from lower layers and gnss-AutonomousEnabled is configured, upon duration X expires, UE keeps in RRC_CONNECTED and triggers autonomous GNSS measurement.

Q6: Whether companies can agree the above draft proposals 2e? If not, comments are invited.
	Company
	Yes or No
	Comments

	Samsung
	Yes
	

	Nokia
	Yes
	

	CMCC
	Yes
	

	Ericsson
	Yes
	

	Nordic
	Yes with a comment
	If the UE fails to autonomously reacquire the GNSS fix when and how the network determined the UE has moved to IDLE?

	Thales
	Yes
	Agree with Nordic’s comment.


Summary:
All participating companies can agree the Draft Proposal 2e, this proposal would be considered together with other agreeable proposals, see proposal 4.
One company mentions the failure case, Rapp think this can be discussed together with other failure cases.

5) There is not much discussion on how to handle the NW-triggered GNSS measurement if UL transmission extension is enabled. Per Rapp’s understanding, if indication of network triggered GNSS measurement is received from lower layers within duration X, the UE still can trigger the GNSS measurement. The only unclear issue is that if indication of network triggered GNSS measurement is received upon duration X expires, as one company mention that UE is not able to acknowledge any DL transmission including the GNSS measurement command MAC CE as long as a duration X has expired, RAN2 needs to discuss whether UE can trigger GNSS measurement or move to idle mode? So the following Draft proposal is given:
Draft Proposal 2f: 
· If UL transmission extension is enabled, e.g., ul-TransmissionExtensionEnabled is set to TRUE:
· If indication of network triggered GNSS measurement is received from lower layers within duration X, UE keeps in RRC_CONNECTED and triggers GNSS measurement.
· FFS: If indication of network triggered GNSS measurement is received from lower layers upon duration X expires, whether UE moves to idle more or keeps in RRC_CONNECTED to trigger GNSS measurement.

Q7: Whether companies can agree the above draft proposals 2f? If not, comments are invited.
	Company
	Yes or No
	Comments

	Nokia
	See comments
	We think RAN2 can agree a simple principle: UE should be kept in RRC Connected when X is not expired. UE should go idle if X expired.
For the FFS, we think it is up to NW implementation to ensure the trigger is sent early enough such that there is a part of duration X remaining where the UE can respond.

	CMCC
	
	Similar view with Nokia.

	Ericsson
	See comment
	We think there shall be no difference if GNSS expires during a GNSS measurement when UL tx extension is not enabled and if X expires during a GNSS measurement. 

	Nordic
	Yes
	For the first bullet.

	THALES
	Yes
	Agree with Ericsson


Summary:
Considering the above agreeable draft proposal 2d and proposal 2e, Rapp understand we cannot simply say UE should go idle if X expired (Nokia comment). Rapp understand the first bullet can be further discuss and the second bullet may be postponed.

Based on the above summary for draft proposal 2d, proposal 2e, proposal 2f, the following proposal is given:
Proposal 4:
· If UL transmission extension is enabled, e.g., ul-TransmissionExtensionEnabled is set to TRUE:
· (Easy agreement) If no indication of network triggered GNSS measurement is received from lower layers and gnss-AutonomousEnabled is not configured, upon duration X expires, UE moves to idle mode.
· (Easy agreement) If no indication of network triggered GNSS measurement is received from lower layers and gnss-AutonomousEnabled is configured, upon duration X expires, UE keeps in RRC_CONNECTED and triggers autonomous GNSS measurement.
· (RAN2 discussion) If indication of network triggered GNSS measurement is received from lower layers within duration X, UE keeps in RRC_CONNECTED and triggers GNSS measurement.

#Issue 3: GNSS location validity during duration X/Y
There is another issue that during duration X/Y, whether UE can consider its GNSS location as valid. This issue is further related another issue on whether location-based procedure can be used during duration X/Y. 
The related discussion in companies’ contributions are copied as below:
	Contributions
	Main related contents

	R2-2312353 (Apple)
	First, we noticed that some contributions discussed about whether UE should consider its location as valid during X/Y. Furthermore, another question is whether relevant features such as location based CHO can still be enabled.
Our understanding is during extension duration X, UE should be able to receive DL signal. According to Rel-17 RAN4 discussion, for DL, UE needs to perform compensations to frequency and timing based on its location. That is why even in RRC idle state, UE also needs to maintain its GNSS location. Thus, we believe during X, UE’s location accuracy remains in a certain level, though it may be relaxed a bit. When GNSS location completely turns invalid after too long time, DL reception on SSB would become problematic thus UE will declare RLF.
If RAN2 companies are not confident with this understanding, we can send an LS to RAN1/RAN4 for confirmation.
Proposal 1: As long as radio connection is maintained, during extension duration X/Y UE can consider its GNSS location as valid.

	R2-2312608 (NEC)
	……So we can link this X/Y duration with TAT. However, this does not mean that GNSS position is still valid. It is clear that GNSS validity is governed by GNSS validity duration which expires during extension duration X, the GNSS position cannot become valid without GNSS re-acquisition.
Proposal 1: X cannot be used to extend the original GNSS validity duration, i.e., during X, GNSS position is invalid. 
If GNSS is invalid, many mobility procedure actually depends on GNSS location. Whether it means location based procedure should be suspended? Even though UE location is inaccurate, the location based procedures are depending on the distance from satellite and UE. The distance between satellite and UE is changed due to UE location change and satellite location change. Most likely, satellite location change contribute to the distance change the most. From this point of view, we prefer to continue the location-based mobility procedure rather than suspend them:
Proposal 2: location-based procedure e.g., location-based CHO can continue during X

	R2-2312673 (CMCC)
	However, for the wording “UE considers the GNSS position as outdated” in option 3, we prefer to remove it and wait for RAN1’s discussion, because RAN1 discussed whether the GNSS position is valid within duration X in last meeting but has no consensus. 
Proposal 2: .....Whether the GNSS position is valid within duration X can wait for RAN1’s discussion.

	R2-2312701 (Nokia)
	In our view, the UE should not be allowed to use the old location, when the duration X for UL transmission is applied. The reason is that the network may transmit Timing Advance Commands to maintain proper UE transmit timing, but the TACs will not impact the UE location. Therefore, there is a risk that the UE is making incorrect mobility decisions based on the outdated UE location.
Proposal 4: The UE shall extend the duration for UL transmission by X but refer to the original GNSS validity duration for location-based mobility.

Observation 3: When location-based mobility is not possible during the extended duration X for UL transmission the UE can rely on time- or radio-based mobility if configured.
Observation 4: If the location-based mobility is not configured jointly with radio-based measurements the UE cannot trigger mobility events during the extended duration X for UL transmissions


A bit more companies understand UE can consider the GNSS location as valid during duration X/Y. Therefore, the following Draft proposal is given:
Draft Proposal 3: During duration X/Y, UE can consider its GNSS location as valid.

Q8: Whether companies can agree the above draft proposal 3? If not, comments are invited.
	Company
	Yes or No
	Comments

	Gatehouse Satcom
	Yes
	

	Samsung
	No
	A bit confused by the proposal if it is similar to Q2. 
We really do not think that GNSS location should be considered as valid during duration X as we explained for Q2. 
However, for using the GNSS location for mobility purposes such as for Event D1 or location-based CHO, this should not be affected by duration X. UE uses whatever location the UE has. The alternative to this would likely require a lot of specification effort, that is not worth it given that duration X should not be on-going for too long in normal IoT NTN operation. 


	Nokia
	No
	As explained for Q2, per RAN1 agreement, the duration X only defines the period of time where the UE is allowed to transmit in uplink when the GNSS validity duration has expired. This is achieved by close-loop TA adjustment even UE is moved. The TAC commands can maintain proper UE transmit timing, but the TACs will not impact the UE location. During the X, UE may move hence the previous GNSS may be invalid. Due to the un-predictable UE movement during X, how can we say GNSS location is valid?
To Apple: per our RAN4 delegate feedback, there is no DL timing sync requirement defined for NTN in RAN4. During extension duration X, UE should be able to receive DL signal. But it does not mean the DL sync equals to GNSS validity. Otherwise, one may claim that if the UE can receive DL signal, it can transmit UL at any point in time.
To NEC, we have different view on NEC’s argument because it seems the argument assumes the location-based CHO is depending on the distance from satellite and UE. We understand the location-based CHO is based on distance between UE and the cell reference point. The cell reference point is on Earth. Therefore, the UE location change will definitely impact the location-based CHO.

	CMCC
	No
	We think that UE should consider the GNSS location as invalid.
In addition, based on the above contributions, two companies (NEC, Nokia) think GNSS location is invalid, one company(Apple) thinks it is valid, and one company(CMCC) proposes to wait for RAN1 progress. We don’t understand why rapporteur concludes that a bit more companies understand the GNSS location is valid. 

	Ericsson
	Yes or No
	It can be up to UE implementation if it considers the GNSS location valid or not, an advanced UE may compensate movements by other sensors like accelerometers or magnetic field sensors, or other measurements. What is GNSS location intended to be used for? If its valid for TA and frequency pre-compensation, then No. If its other things like distance from reference point for CHO or other distance based measurements, then maybe YES. 

	Nordic
	No
	

	THALES
	See comment
	Share the Ericsson’s point of view, it is up to the UE implemtation and depend on the usage of the GNSS position. For the TA and frequency pre-compensation, probably no, but for less critical needs of a precision positioning, the implementation can cope with an expired GNSS position.


Summary:
Per Rapp’s understanding, GNSS position is general one which is needed for both TA and frequency pre-compensation (from R17) and also the mobility functions (R18 mobility enhancements such as connected/idle mode measurement. handover, CHO) for IoT NTN. It’s unclear how to understand the companies’ view that GNSS location would be invalid but other functions can still be performed during Duration X. 
Moreover, RAN1 give no clear explanation on this aspect. They only conclude UL transmission can be performed during Duration X.
[bookmark: _GoBack]As this issue may be very fundamental to RAN2 and there are divers views, Rapp suggests RAN2 to discuss this issue:
Proposal 5: RAN2 discuss whether GNSS position can be considered as valid during Duration X/Y.

#Issue 4: LCID/eLCID for GNSS validity duration report MAC CE
Remaining issues about LCID/eLCID for GNSS validity duration report MAC CE is mentioned in R2-2312116:
	[bookmark: _Toc29243055][bookmark: _Toc37256319][bookmark: _Toc52536321][bookmark: _Toc131027052][bookmark: _Toc37256473][bookmark: _Toc46500412]6.2.1 MAC header for DL-SCH, UL-SCH and MCH 
[bookmark: _Hlk145154140]Editor’s note: The use of UL LCID for GNSS Validity Duration Report needs further discussion.



The related discussion in companies’ contributions are copied as below:
	Contributions
	Main related contents

	R2-2311962 (OPPO)
	For NB-IoT, we still have many LCIDs left. Therefore, a reserved LCID can be used. For eMTC, only one LCID is left and we prefer to use eLCID..
Proposal 4 For NB-IoT, use a reserved LCID for GNSS validity duration report MAC CE.
Proposal 5 For eMTC, use a reserved eLCID for GNSS validity duration report MAC CE.

	R2-2312115 (MediaTek)
	Proposal 4: A reserved UL LCID will be used for GNSS validity duration report MAC CE (in UL).

	R2-2313010 (Samsung)
	Proposal 7: Use eLCID for GNSS validity duration MAC CE.

	R2-2313299 (Ericsson)
	Further, there is only one reserved UL-SCH LCID left and in the Running CR, it is proposed to use it for “Remaining GNSS Validity Duration Report”. It can be questioned if NTN application shall be allowed to use this last reserved LCID – possible future important functionality will need it. 
We may for example 
1) define eLCIDs for the new report 
2) consider reusing some of the already defined LCIDs that are not necessary to support in non-terrestrial networks (possibly the AUL MAC CE LCIDs is unnecessary in NTN) 

To use an eLCID for NB-IoT is logically not different from using an LCID and adding one more byte to the MAC control element, but it has not been done so far.

Proposal 2 RAN2 to discuss how to accommodate the UL-SCH MAC CE LCID needed for IoT NTN.


According to the above proposals, the following Draft proposal is given:
Draft Proposal 4a: For NB-IoT, use a reserved LCID for GNSS validity duration report MAC CE.
Draft Proposal 4b: For eMTC, use a reserved eLCID for GNSS validity duration report MAC CE.

Q9: Whether companies can agree the above draft proposals 4a-4b? If not, comments are invited.
	Company
	Yes or No
	Comments

	Gatehouse Satcom
	Yes
	

	Samsung
	No
	We do not want different solutions for NB-IoT and eMTC as they share the same LCID tables – this may require different MAC CEs?
To compromise I think we can agree to use reserved LCID for both NB-IoT and eMTC. We can save the more complicated solution to reuse a field for the case where we really need a new LCID. 

	CMCC
	No strong view
	

	Ericsson
	No
	NB-IoT cannot use the last reserved UL LCID as this is not to be sent in Msg3 that is coverage critical. We propose to use eLCIDs for both. 

	Nordic
	No strong view
	Prefer a single solution, though. Would be OK using eLCID for both or even reusing existing LCIDs when in NTN. 

	THALES
	No strong view
	We prefer to not differenciate solutions for NB-IoT and eMTC.


Summary:
Based on the slightly more companies’ views, the following proposal is given for RAN2 discussion:
Proposal 6: (RAN2 discussion) For both NB-IoT and eMTC over NTN, use a reserved eLCID for GNSS validity duration report MAC CE.
Conclusion
Based on the discussion, the following agreements are given:
For easy agreements:
Proposal 1a: Upon start of GNSS measurement, UE keeps T317 running if it is currently running.
Proposal 1b: If T317 expires during GNSS measurement gap, the SIB31 reacquisition and also T318 are not started. The SIB31 reacquisition and also T318 are started after GNSS measurement completion.
Proposal 1c: Upon start of GNSS measurement, T318 needs to be stopped if it is currently running. The T318 is restarted after GNSS measurement completion.
Proposal 2: The duration X is not used to extend the original GNSS validity duration.

For further online discussion
Proposal 3: (RAN2 discussion) The duration X starts upon receiving the indication that the GNSS position has become out-of-date.

Proposal 4:
· If UL transmission extension is enabled, e.g., ul-TransmissionExtensionEnabled is set to TRUE:
· (Easy agreement) If no indication of network triggered GNSS measurement is received from lower layers and gnss-AutonomousEnabled is not configured, upon duration X expires, UE moves to idle mode.
· (Easy agreement) If no indication of network triggered GNSS measurement is received from lower layers and gnss-AutonomousEnabled is configured, upon duration X expires, UE keeps in RRC_CONNECTED and triggers autonomous GNSS measurement.
· (RAN2 discussion) If indication of network triggered GNSS measurement is received from lower layers within duration X, UE keeps in RRC_CONNECTED and triggers GNSS measurement.

Proposal 5: RAN2 discuss whether GNSS position can be considered as valid during Duration X/Y.
Proposal 6: (RAN2 discussion) For both NB-IoT and eMTC over NTN, use a reserved eLCID for GNSS validity duration report MAC CE.




