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Introduction
[bookmark: _Hlk66110521]In Rel-18, the enhancements on the GNSS operation are specified to allow UE to remain in RRC_CONNECTED while conducting the GNSS position fix. In this paper, we discuss one of the open issues [V502] identified in the ASN.1 review process, which is about the default UE behavior on the autonomous GNSS measurement, in the absence of the GNSS measurement command MAC CE. A corresponding TP is proposed in this paper to address the open issue, and other relevant issues are discussed in this paper as well. 
Discussion 
[V502]: Absence of the GNSS measurement command MAC CE
In the current 36.321[1], the GNSS measurement command MAC CE is a one-octet MAC CE containing a type field and a gap length field, where the type field indicate whether the MAC CE is used to trigger an aperiodic GNSS measurement gap or is used to convey the gap length configuration for the UE autonomous GNSS measurement. It was pointed out in the RIL V502 (during the ASN.1 review) that since a UE might be configured with autonomous GNSS measurement without receiving the GNSS measurement command MAC CE, the exact UE behaviour needs to be clarified for such a case. Since RAN1 has concluded that the gap length is equal to the latest reported GNSS position fix time duration if it is not provided by the eNB (please see the agreements highlighted below), we think the UE behavior is clear based on the previous RAN1 agreement. 
	Agreement in RAN1#112bis-e meeting
For the GNSS measurement gap aperiodically triggered with MAC CE, the duration for the GNSS measurement gap can be configured by eNB.
· The gap duration is equal to the latest reported GNSS position fix time duration for measurement when the duration for GNSS measurement gap is not included in the configuration by eNB.



	Agreement in RAN1#113 meeting
For NB-IoT and eMTC, at least for the case where the network configuration does not include a periodicity (if supported), for autonomous GNSS re-acquisition, the UE may re-acquire GNSS autonomously during GNSS measurement timer, the start time of the autonomous GNSS measurement timer is based on the original GNSS validity duration.
· FFS: additional delay and details of delay (if any), e.g. delay can be zero or can be equal to/larger than the duration X where UL transmission can be allowed after original GNSS validity duration expires without GNSS re-acquisition.
· Note1: Autonomous GNSS re-acquisition mechanism is enabled or disabled by network.
· Note2: The length of GNSS measurement timer can be configured by network and the length of GNSS measurement timer is equal to the latest reported GNSS position fix time duration for measurement when the length of GNSS measurement timer is not configured
Note3: The autonomous GNSS re-acquisition can be periodic in certain conditions without further spec impact



[bookmark: _Toc158669705][bookmark: _Toc158669941][bookmark: _Toc159256227][bookmark: _Toc159257436][bookmark: _Toc159257550]The gap length of an autonomous GNSS measurement is equal to the latest reported GNSS position fix time duration, if the gap length is not provided by the eNB. 
[bookmark: _Toc158669706][bookmark: _Toc158669942][bookmark: _Toc159256228][bookmark: _Toc159257437][bookmark: _Toc159257551]If proposal 1 is agreed, adopt the text proposal in Section 3. 
In addition, as the RAN1 agreements are applicable to both the aperiodic and autonomous GNSS measurement, there are some gains (in terms of overhead saving) by introducing an ‘empty’ GNSS measurement command MAC CE (i.e., only the MAC subheader is present) that is used to trigger an aperiodic GNSS measurement gap with the gap length equivalent to the GNSS position fix time duration reported by the UE earlier. For this purpose, using a new LCID (for DL-SCH) different from the current ‘01110’ reserved for the regular GNSS measurement command MAC CE is needed. 
[bookmark: _Toc146816740][bookmark: _Toc146816900][bookmark: _Toc146817192][bookmark: _Toc149904567][bookmark: _Toc149915732][bookmark: _Toc158669707][bookmark: _Toc158669943][bookmark: _Toc159256229][bookmark: _Toc159257438][bookmark: _Toc159257552]An ‘empty’ GNSS measurement command MAC CE (i.e., only the MAC subheader is present) is used to trigger an aperiodic GNSS measurement gap whose length is equivalent to the GNSS position fix time duration reported by the UE. RAN2 uses a new LCID to refer to such an empty MAC CE.
Remaining in RRC_CONNECTED upon an outdated GNSS indication
In current 36.331 [2], when UE’s GNSS position becomes outdated, the UE has to moves to RRC_IDLE (after T390 expires if ul-TransmissionExtensionEnabled is configured) unless it has been provided/configured with an aperiodic or an autonomous GNSS measurement gap. However, in case the network does not provide/configure the GNSS measurement gap or the UE GNSS position becomes outdated suddenly (due to the fast UE movement) before the network can provide/configure a GNSS measurement gap, the UE has to move to RRC_IDLE (after T390 expires if ul-TransmissionExtensionEnabled is configured) upon receiving an outdated GNSS indication. 
The reason why the UE has to go to RRC_IDLE is because the UE will become unavailable/unreachable (from the network perspective) for the period of time when the UE is conducting a GNSS position fix, and that period of time can be pretty long (up to 31 seconds). However, if the time required to conduct a GNSS position fix is not longer than the duration defined by T310 for the RLF detection purpose, keeping the UE in the connected state would not bring any problem, since a legacy UE is already allowed to stay in the connected state even if it is temporarily out of network coverage up to T310. On the other hand, even if the time required to conduct a GNSS position fix is slightly longer than T310, the UE may still want to recover the RRC connection by performing an RRC Connection Reestablishment procedure instead of going to RRC_IDLE upon obtaining a valid GNSS position, similar to the case when the UE has detected an RLF. Therefore, we would like to ask RAN2 to consider some exceptional cases that may allow UE to remain in RRC_CONNECTED (with or without performing the RRC Connection Reestablishment procedure), even if the UE is not configured/provided with a GNSS measurement gap when UE’s GNSS position becomes outdated.
[bookmark: _Toc149904570][bookmark: _Toc149915735][bookmark: _Toc158669708][bookmark: _Toc158669944][bookmark: _Toc159256230][bookmark: _Toc159257439][bookmark: _Toc159257553]RAN2 to discuss the exceptions (e.g., a very short GNSS position fix duration) that allow UE to remain in RRC_CONNECTED when UE’s GNSS position becomes outdated or when T390 expires, even if the UE is neither configured with autonomous GNSS measurement nor provided with an aperiodic GNSS measurement gap.
Text Proposal (to TS 36.331 v18.0.0)
[bookmark: _Toc156167846]Start of the Change
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> if the gap length of an autonomous GNSS measurement is indicated by lower layers:
32>	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;
2> else if the UE has included GNSS-PositionFixDuration in RRCConnectionReestablishmentComplete(-NB), RRCConnectionReconfigurationComplete(-NB), RRCConnectionResumeComplete(-NB), or RRCConnectionSetupComplete(-NB):
3>	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 equal to the GNSS-PositionFixDuration included in RRCConnectionReestablishmentComplete(-NB), RRCConnectionReconfigurationComplete(-NB), RRCConnectionResumeComplete(-NB), or RRCConnectionSetupComplete(-NB);
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.
End of the Change
Conclusion
In this paper, we discuss the RRC correction with regard to the UE behavior dealing with the absence of the GNSS measurement command MAC CE, and respectfully ask RAN2 to discuss and consider the following proposals.
Proposal 1	The gap length of an autonomous GNSS measurement is equal to the latest reported GNSS position fix time duration, if the gap length is not provided by the eNB.
Proposal 2	If proposal 1 is agreed, adopt the text proposal in Section 3.
Proposal 3	An ‘empty’ GNSS measurement command MAC CE (i.e., only the MAC subheader is present) is used to trigger an aperiodic GNSS measurement gap whose length is equivalent to the GNSS position fix time duration reported by the UE. RAN2 uses a new LCID to refer to such an empty MAC CE.
[bookmark: _GoBack]Proposal 4	RAN2 to discuss the exceptions (e.g., a very short GNSS position fix duration) that allow UE to remain in RRC_CONNECTED when UE’s GNSS position becomes outdated or when T390 expires, even if the UE is neither configured with autonomous GNSS measurement nor provided with an aperiodic GNSS measurement gap.
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