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Introduction
[bookmark: _Hlk66110521]In RAN2#121bis it was agreed that UE can stay in RCC_CONNECTED when existing GNSS position becomes out-of-date if the UE enters a GNSS measurement gap. However, it is not agreed yet how the gap duration is configured to the UE. In RAN2#122 there is a working assumption that a new MAC CE is introduced to trigger connected UE to perform GNSS measurement. In RAN2#123 there was still no conclusion of the DL MAC CE. This MAC CE can be used to configure the gap duration (as part of the MAC CE payload).
RAN2#122 also had a working assumption that an UL MAC CE will be used to report the remaining GNSS validity duration.   As discussed, for example, in [1] and [2] there is a need for a new UE/NW timer during which the UE can report the new GNSS validity timer after the GNSS measurement gap has ended and the NW can expect the report from the UE before concluding the UE did not manage to obtain a new GNSS fix. It is open how this new timer could be configured to the UE. 
Concerning the GNSS validity duration reporting it needs to be decided whether there should be a new SR for validity reporting, should the UE wait for the next normal opportunity for UL or should an eNB simply transmit a UL grant for a UE for validity reporting purposes. All listed solutions seem to have minimal specification impact. 
Agreements in RAN2#121bis:
· There is no need for UE to provide GNSS position fix time duration in Msg3.
· RLM is suspended during the GNSS measurement gap while the UE is measuring GNSS
· UE can stay in RRC_CONNECTED state when current GNSS position becomes out-of-date if the UE enters a GNSS measurement gap. FFS whether the new GNSS measurement shall be started before, upon or after the current GNSS validity duration expiry
· 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
· For the NB-IoT CP solution, UE will report the GNSS validity duration by using a MAC CE
· RAN2 can discuss UE autonomously reacquire GNSS during inactive state of C-DRX based on RAN1’s input in the next RAN2 meeting
· Working Assumption: GNSS validity duration UE reported after GNSS measurement is the remaining validity duration
Agreements in RAN2#122:
· Confirm the working assumption that GNSS validity duration UE reports is the remaining validity duration.
· The UE triggers GNSS measurement reporting every time upon completing the GNSS fix operation.
· When network triggers GNSS measurement initiation is up to network implementation.
· Add a note to state some AS operations are suspended when UE is performing GNSS measurement during GNSS measurement gap.
· GNSS fix time duration should be reported in 1) and 2):
1. RRCConnectionReestablishmentComplete and RRCConnectionReestablishmentComplete-NB 
2. RRCConnectionReconfigurationComplete for HO case 
(FFS whether there are some scenarios where this is not needed or whether there has to be some explicit NW indication to do so)
· Working Assumption: An UL MAC CE for GNSS validity duration reporting is used for NB-IoT user plane solution and eMTC UE as well, in addition to previously agreed NB-IoT control plane solution
· Working Assumption: A new DL MAC CE is introduced to trigger connected UE to perform GNSS measurement.
Agreements in RAN2#123
· An UL MAC CE for GNSS validity duration reporting is used for NB-IoT user plane solution and eMTC UE as well and A new DL MAC CE is introduced to trigger connected UE to perform GNSS measurement.
· RAN2 will wait for more input foRAN1 for the detailed format of UL MAC CE for GNSS validity duration reporting and DL MAC CE for GNSS measurement wait for more input from RAN1.
· T318 is restarted after GNSS position fix 
· 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
· UE assumes the GNSS location is valid upon successful GNSS measurement
· Network enables the reporting of GNSS position fix duration, in SIB2 and in dedicated signalling for the HO case
· UE autonomously trigger GNSS measurement can be configured via RRC dedicated signalling
· UE can autonomously start GNSS measurement during the inactive state of C-DRX.
· The exact time of starting GNSS measurement during the inactive state of C-DRX can be left for UE implementation.
· The priority of GNSS validity duration MAC CE is higher than BSR. The exact priority can be further checked during MAC running CR review.
· RRC layer needs to send indication to trigger MAC to report the remaining GNSS measurement validity duration. 
· RRC layer sends such indication to MAC layer upon RRC layer receives indication that GNSS becomes valid.
· MAC layer should guarantee the reported remaining GNSS measurement validity duration is the latest value.
· 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
· 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.

In this paper, we propose an implementation choice for delivering both the GNSS measurement gap duration and the new GNSS validity reporting timer value after ending the GNSS measurement gap. 
Discussion 
GNSS measurement gap and validity reporting timer configuration
The GNSS measurement gap duration is bounded by the UE reported GNSS position fix duration. Therefore, the GNSS measurement gap duration should share the same value definitions as the enumerated PositionFixDuration-r18 IE. Subsequently, 4 bits is enough to index all the defined values. This would leave another 4-bit field for signaling the GNSS validity reporting timer values and for other purposes in the GNSS Measurement Command MAC Control Element.
As discussed, for example, in [1] and [2] a new GNSS validity reporting timer D would be needed that is started after the GNSS measurement gap has ended. This document proposes the following GNSS validity reporting timer values that can be indexed with a 3-bit field in the GNSS Measurement Command MAC Control Element: ms0, ms20, ms40, ms60, ms80, ms100 and ms200. If the UE fails reporting the new GNSS validity duration within the new GNSS validity reporting timer D the eNB will release the UE and the UE would subsequently move to RRC_IDLE.
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[bookmark: _Hlk142566280]Figure 6.1.3.xx-1 GNSS Measurement Command MAC Control Element

The GNSS measurement gap duration enumerated values are aligned with the GNSS-PositionFixDuration-r18 values.
[bookmark: _Hlk142565493]The GNSS Measurement Command MAC Control Element has a 4-bit field indicating the GNSS measurement gap duration value and a 3-bit field indicating the GNSS validity reporting timer value.
The GNSS validity reporting timer values are ms0, ms20, ms40, ms60, ms80, ms100 and ms200, where index number 0 corresponds to ms0, 1 to ms20 and so on. Index 7 is unused.
GNSS validity duration reporting
Once the GNSS measurement gap has ended and before the GNSS validity reporting timer has expired, the UE would need to send the remaining GNSS validity duration report to the eNB. The reporting could be UE initiated, i.e. a new SR would be needed or UE uses the next available normal UL opportunity.  This solution would have minimal specification impact.
Another approach would be that the eNB continues giving one or more UL grants using the existing search space for the UE after the GNSS measurement gap has ended until the GNSS validity reporting timer expires or the eNB receives the report from the UE. This solution would also have minimal specification impact.
[bookmark: _Hlk142573882]The eNB provides the UE with one or more UL grants for the remaining GNSS validity duration reporting. The UL grants for reporting purposes would start after the GNSS measurement gap has ended and last until the GNSS validity reporting timer has expired.

Conclusion
In this paper, we proposed a signaling for configuring both the GNSS measurement gap duration and the GNSS validity reporting timer as well as how the remaining GNSS validity duration could be reported. Based on the discussion in the paper, we respectfully ask RAN2 to discuss and consider the following proposals:
Proposal 1	The GNSS measurement gap duration enumerated values are aligned with the GNSS-PositionFixDuration-r18 values.
Proposal 2	The GNSS Measurement Command MAC Control Element has a 4-bit field indicating the GNSS measurement gap duration value and a 3-bit field indicating the GNSS validity reporting timer value.  
Proposal 3	The GNSS validity reporting timer values are ms20, ms40, ms60, ms80, ms100 and ms200, where index number 0 corresponds to ms0, 1 to ms20 and so on. Index 7 is unused.
Proposal 4	The eNB provides the UE with one or more UL grants for the remaining GNSS validity duration reporting. The UL grants for reporting purposes would start after the GNSS measurement gap has ended and last until the GNSS validity reporting timer has expired.
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