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1. Introduction

In RAN2 #116bis-e, the LS was received from RAN1 [1] stating:
	· The UE autonomously determines its GNSS validity duration X and reports information associated with this valid duration to the network via RRC signalling.
· X = {10s, 20s, 30s, 40s, 50s, 60s, 5 min, 10 min, 15 min, 20 min, 25 min, 30 min, 60 min, 90 min, 120 min, infinity}



In the same meeting, it was agreed:
UE need to have a valid GNSS fix before going to connected. RAN2 assumes that the UE may need to re-aquire the GNSS fix right before establishing the connection (regardless if previously valid or not), if needed to avoid interruption during the connection. 
When the GNSS fix becomes outdated in RRC_CONNECTED mode, the UE goes to IDLE mode

Then, during RAN2#117-e the following proposal was made [2]:
	P2: RAN2 will follow the RAN1 agreement that UE will report the remaining GNSS validity duration to the network. FFS: value range (not clear if the values of RAN1 agreement can be used). FFS which message. 



In this contribution, we address signalling details such as value range, and which message is used to do the report for NB-IoT NTN.
2. Discussion
2.1	Value Range
A major difference between NR NTN and NB-IoT NTN is that UEs do not support GNSS acquisition while in RRC Connected mode. Hence, if a UE does not go to idle mode and moves, its GNSS validity may eventually expire and the UE will go in RRC Idle mode without the eNB being aware, or the UE being able to renew its GNSS location.
On the other hand, if the UE is forced to reacquire GNSS just before going to connected, then the validity will always be the same and can be a capability, thus saving signalling.
However, the UE is not aware of how long an RRC connection will be. For energy saving reasons and/or because it does not move a lot, the UE may only acquire its location scarcely in a periodic manner, e.g. once every few hours or more. Thus, if the UE has only a fraction of its (long) GNSS validity left, it would be beneficial to use signalling to inform the eNB of this rather than to need to re-acquire it multiple times for each connection.
However, since the duration of the connection is not known by the UE (e.g. a single UL message over a less than a second or a long voice call), letting the eNB know of the GNSS duration with various granularities is beneficial.
Also, the minimal granularity ensures that a UE cannot not attempt connection without a sufficient GNSS validity duration, addressing the part in the agreement where “the UE may need to re-aquire the GNSS fix (...) (regardless if previously valid or not), if needed to avoid interruption”. Here, using RAN1 agreement, a GNSS validity of less than 10ms would require the UE to re-acquire GNSS fix.
Therefore, we agree with the WA that the UE should report the GNSS validity duration with various ranges as agreed by RAN1:
Proposal 1: RAN2 confirms to follow the RAN1 agreement that UE will report the remaining GNSS validity duration to the network.
Regarding the value range, we can use the values proposed by RAN1 or extend this for finer granularity, by either adding values e.g. a 10s granularity between 10s and 120min. This would represent a higher signalling load so we prefer to simply use the values proposed by RAN1 that use only 4 bits, i.e. {10s, 20s, 30s, 40s, 50s, 60s, 5 min, 10 min, 15 min, 20 min, 25 min, 30 min, 60 min, 90 min, 120 min, infinity}.
Proposal 2: The value range of the remaining GNSS validity duration follows RAN1 proposal, i.e. {10s, 20s, 30s, 40s, 50s, 60s, 5 min, 10 min, 15 min, 20 min, 25 min, 30 min, 60 min, 90 min, 120 min, infinity}.

2.2	Signalling used to report remaining GNSS validity duration
The goal of this validity duration is to guarantee to the eNB that the UE can stay in RRC Connected mode, independently of other MAC and PHY aspects. This is RRC-related parameter should therefore be handled by RRC messages.
The NW would need to be aware of the remaining GNSS validity early on, to aid with eNB scheduling. The earliest message from the UE is in RRCConnectionSetupRequest-NB in Msg3 of the Random Access procedure. The associated PUSCH resource is limited and reporting the GNSS validity duration this early would not bring much benefit. However, the next RRC message from the UE, RRCConnectionSetupComplete-NB does not have the same resource limitation and could include the report.
[bookmark: _Hlk101452399]Proposal 3: A new IE gnss-RemainingValidityDuration-r17, corresponding to the remaining GNSS validity duration, is reported during RRCConnectionSetupComplete-NB IE.
.When receiving this IE, the network interprets it as the maximum duration of the GNSS location validity, after which the eNB can consider that the UE has gone to RRC Idle. So if a UE sends a value of 50s, then after 50 seconds have passed, the NW can assume that the UE has gone to IDLE. This could also happen before the indicated value, but the amount of time when the UE has gone to IDLE mode without the network knowing will be reduced.
Another issue is whether to set this IE as mandatory or as optional. Indeed, some UEs will have a fixed position and some other UEs may not be able to estimate their remaining GNSS validity duration. For both cases, having a default value of “infinity” would solve the issue, i.e. fixed location UEs do not need to report remaining GNSS validity duration and the network will not make assumption on UEs that do not know when their GNSS location becomes invalid.
Proposal 4: The new gnss-RemainingValidityDuration-r17 IE is optional and is set to a default value of infinity.
Proposal 5: RAN2 to implement TP in appendix.
3. Conclusion
In this contribution we proposed:
Proposal 1: RAN2 confirms to follow the RAN1 agreement that UE will report the remaining GNSS validity duration to the network.
Proposal 2: The value range of the remaining GNSS validity duration follows RAN1 proposal, i.e. {10s, 20s, 30s, 40s, 50s, 60s, 5 min, 10 min, 15 min, 20 min, 25 min, 30 min, 60 min, 90 min, 120 min, infinity}.
Proposal 3: A new IE gnss-RemainingValidityDuration-r17, corresponding to the GNSS validity duration, is reported during RRCConnectionSetupComplete-NB IE.
Proposal 4: The new gnss-RemainingValidityDuration-r17 IE is optional and is set to a default value of infinity.
Proposal 5: RAN2 to implement TP in appendix.

4. Appendix: Text proposal
TS 36.331
RRCConnectionSetupComplete-NB
The RRCConnectionSetupComplete-NB message is used to confirm the successful completion of an RRC connection establishment.
Signalling radio bearer: SRB1bis
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E‑UTRAN
RRCConnectionSetupComplete-NB message
-- ASN1START

RRCConnectionSetupComplete-NB ::=	SEQUENCE {
	rrc-TransactionIdentifier				RRC-TransactionIdentifier,
	criticalExtensions						CHOICE{
			rrcConnectionSetupComplete-r13		RRCConnectionSetupComplete-NB-r13-IEs,
			criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCConnectionSetupComplete-NB-r13-IEs ::= SEQUENCE {
	selectedPLMN-Identity-r13				INTEGER (1..maxPLMN-r11),
	s-TMSI-r13								S-TMSI							OPTIONAL,
	registeredMME-r13						RegisteredMME					OPTIONAL,
	dedicatedInfoNAS-r13					DedicatedInfoNAS,
	attachWithoutPDN-Connectivity-r13		ENUMERATED {true}				OPTIONAL,
	up-CIoT-EPS-Optimisation-r13			ENUMERATED {true}				OPTIONAL,
	lateNonCriticalExtension				OCTET STRING					OPTIONAL,
	nonCriticalExtension					RRCConnectionSetupComplete-NB-v1430-IEs	OPTIONAL
}

RRCConnectionSetupComplete-NB-v1430-IEs ::= SEQUENCE {
	gummei-Type-r14							ENUMERATED { mapped}	OPTIONAL,
	dcn-ID-r14								INTEGER (0..65535)			OPTIONAL,
	nonCriticalExtension					RRCConnectionSetupComplete-NB-v1470-IEs	OPTIONAL
}

RRCConnectionSetupComplete-NB-v1470-IEs ::= SEQUENCE {
	measResultServCell-r14						MeasResultServCell-NB-r14	OPTIONAL,
	nonCriticalExtension						RRCConnectionSetupComplete-NB-v1610-IEs	OPTIONAL
}

RRCConnectionSetupComplete-NB-v1610-IEs ::= SEQUENCE {
	ng-5G-S-TMSI-r16							NG-5G-S-TMSI-r15			OPTIONAL,
	registeredAMF-r16							RegisteredAMF-r15			OPTIONAL,
	gummei-Type-v1610							ENUMERATED {mappedFrom5G}	OPTIONAL,
	guami-Type-r16								ENUMERATED {native, mapped}	OPTIONAL,
	s-NSSAI-list-r16							SEQUENCE(SIZE (1..maxNrofS-NSSAI-r15)) OF
														S-NSSAI-r15		OPTIONAL,
	ng-U-DataTransfer-r16						ENUMERATED {true}			OPTIONAL,
	up-CIoT-5GS-Optimisation-r16				ENUMERATED {true}			OPTIONAL,
	rlf-InfoAvailable-r16						ENUMERATED {true}			OPTIONAL,
	anr-InfoAvailable-r16						ENUMERATED {true}			OPTIONAL,
	pur-ConfigID-r16							PUR-ConfigID-NB-r16			OPTIONAL,
	nonCriticalExtension						SEQUENCE {}					OPTIONALRRCConnectionSetupComplete-NB-v1700-IEs	OPTIONAL
}

RRCConnectionSetupComplete-NB-v1700-IEs::= SEQUENCE {
	gnss-RemainingValidityDuration-r17              ENUMERATED {10s, 20s, 30s, 40s, 50s, 60s,
													5 min, 10 min, 15 min, 20 min,
													25 min, 30 min, 60 min, 90 min,
													120 min, infinity}
																			DEFAULT infinity,
    nonCriticalExtension                SEQUENCE{}									OPTIONAL
}


}

-- ASN1STOP

	RRCConnectionSetupComplete-NB field descriptions

	anr-InfoAvailable
This field is used to indicate the availability of ANR measurement information.

	attachWithoutPDN-Connectivity
This field is used to indicate that the UE performs an Attach without PDN connectivity procedure, as indicated by the upper layers, TS 24.301 [35]. 

	dcn-ID
The Dedicated Core Network Identity, see TS 23.401 [41].

	gnss-RemainingValidityDuration
This field is used to indicate the maximum duration of the GNSS location validity, after which the eNB can consider that the UE has gone to RRC Idle.
If the field is absent, the value of infitity shall be applied.

	guami-Type
This field is used to indicate whether the GUAMI included is native (derived from native 5G-GUTI) or mapped (from EPS, derived from EPS GUTI) as specified in TS 24.501 [95].

	gummei-Type
This field is used to indicate that the GUMMEI included is mapped (from 2G/3G identifiers or 5G identifiers) as indicated by the upper layers, TS 24.301 [35] and TS 24.501 [95]. The value mapped indicates the GUMMEI is mapped from 2G/3G identifiers, and mappedFrom5G indicates the GUMMEI is mapped from 5G identifiers. A UE shall not include both gummei-Type-r14 and gummei-Type-v1610.

	measResultServCell
This field refers to the last idle mode measurement results taken of the serving cell.

	ng-U-DataTransfer
This field is included when the UE supports NG-U data transfer, as indicated by the upper layers, see TS 24.501 [95].

	registeredAMF
This field is used to transfer the GUAMI of the AMF where the UE is registered, as provided by upper layers, see TS 23.003 [27].

	registeredMME
This field is used to transfer the GUMMEI of the MME where the UE is registered, as provided by upper layers.

	rlf-InfoAvailable
This field is used to indicate the availability of radio link failure related information.

	selectedPLMN-Identity
Index of the PLMN selected by the UE from the plmn-IdentityList included in SystemInformationBlockType1-NB. 1 if the 1st PLMN is selected from the plmn-IdentityList included in SIB1, 2 if the 2nd PLMN is selected from the plmn-IdentityList included in SIB1 and so on.

	s-NSSAI-List
This field is a list of S-NSSAI as indicated by the upper layers. The UE can report up to eight S-NSSAI per NSSAI, see TS 23.003 [27].

	up-CIoT-5GS-Optimisation
This field is included when the UE supports User plane CIoT 5GS Optimisation, as indicated by the upper layers, see TS 24.501 [95].

	up-CIoT-EPS-Optimisation
This field is included when the UE supports S1-U data transfer or the User plane CIoT EPS Optimisation, as indicated by the upper layers, see TS 24.301 [35].
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