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1 Introduction
In the previous meetings, the control plane impacts related agreements were made:

	RAN2#116bis-e agreements
· It is up to the UE implementation whether or when to check SIB1 for TAC removal (for R17). Mobile UEs may need to check. No additional mechanism is needed. Can capture in a NOTE in Stage-2.

· We will have the barring bit to prevent terrestrial UEs to use NTN. FFS if we define a new barring bit for NTN UEs barring.

· When SI used for UL synch (pre-compensation) is no longer valid, the UE autonomously tunes away and re-aquires the required SI, and then comes back. FFS whether anything additional is needed.

· UE acquires the NTN specific SIB before accessing the cell.

· 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· When the GNSS fix becomes outdated in RRC_CONNECTED mode, the UE goes to IDLE mode.
RAN2#117-e agreements
· No further enhancement on cell reselection priority is needed in IoT-NTN. 

· 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. 

· For Prediction of discontinuous coverage, Information about satellite id, ephemeris type (FFS if two, three of four types) and epoch time will be provided with the ephemeris information. FFS if epoch time can be optional and be implicitly derived. 




In this contribution, we will make some consideration on the remaining issues of the remaining issue of GNSS Position Validity for IoT over NTN.
2 Discussion
As we know that the network cannot be aware of GNSS position validity, while the UE releases from RRC connected mode to perform GNSS operation, the network is not at all clear which state the UE is in. When the network continue to schedule the UE, since the UE is unreachable, the scheduling resource will be wasted. In order to solve the problem, it was agreed that the UE needs to report the remaining GNSS validity duration. 
It was agreed by RAN1 that the UE can autonomously determine the GNSS duration, and the set of GNSS duration is shown below. 

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}

From the ageement made by RAN1, it can be realized that upon GNSS becomes invalid, the UE will choose one determined GNSS validity duration value from the set and report it to network. However, in the previous RAN2 discussion, there is some doubt about whether the set X of GNSS duration can be used. In this contribution, we will continue to discuss this remaining issue. 
It is easy to find that the set of X ranges from seconds to minutes. We think such range might cover GNSS validity duration for almost all individuals. In addition, the UE doesnot need to report a very accurate value to the network and we think this just needs to be a referenced value for network. Therefore, the UE can choose one approximate value from the set as the remaining GNSS validity duration.
Proposal 1： The GNSS position validity remaining time can use the value range of GNSS validity duration agreed by RAN1.  
From the point view of report occasion, we think there are two optional occasions for  reporting to network.

Option 1: report in RACH procedure

Option 2: report in RRC connected mode

It was assumed that the UE may need to re-acquire GNSS fix right before establishing the connection. When the UE initiates the RACH procedure, the UE can choose one approximate value from the set as the remaining GNSS validity duration and complete the report via RRCConnectionComplete. For option 2, after the UE enters RRC connected mode, generally speaking, the UE can report it at any time. The UE can choose  one uplink RRC message for the report. For example, the GNSS position validity remaining time can be reported via UEAssistanceInformation message. It can be found that both the two options can work well. We know that the UE shall re-acquire GNSS right before establishing connection. It might be unnecessary for UE to report the remining time with just a short time after acquiring the GNSS. Therefore, we prefer option 2 for reporting GNSS validity remaining time via UEAssistanceInformation message. 
Proposal 2: The GNSS position validity remaining time can be reported via UEAssistanceInformation message.
Based on the reported GNSS position validity remaining time,  the network shall trigger RRC release while the remaining time elepses or even at a ceratin time point just before runing out of the remaining time. At the same time,  a release cause”GNSS invalid” can be included in the RRC release message. And then, when the UE receives the RRC release message, the UE will enter into RRC idle mode immediately.
Proposal 3:  The network can trigger RRC release with release cause “GNSS invalidity” at a certain occasion based on the reported GNSS validity remaining time by UE.

3 Conclusion

In this contribution we discuss the issues on control plane aspect regarding GNSS position validity for IoT over NTN, and made the following proposals:
Proposal 1：The GNSS position validity remaining time can use the value range of GNSS validity duration agreed by RAN1. 
Proposal 2: The GNSS position validity remaining time can be reported via UEAssistanceInformation message.
Proposal 3:  The network can trigger RRC release with release cause “GNSS invalidity” at a certain occasion based on the reported GNSS validity remaining time by UE.
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6.2.2
Message definitions
UEAssistanceInformation
The UEAssistanceInformation message is used for the indication of UE assistance information to the eNB.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

UEAssistanceInformation message
-- ASN1START

UEAssistanceInformation-r11 ::=

SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




ueAssistanceInformation-r11


UEAssistanceInformation-r11-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UEAssistanceInformation-r11-IEs ::=

SEQUENCE {


powerPrefIndication-r11



ENUMERATED
{normal, lowPowerConsumption}
OPTIONAL,


lateNonCriticalExtension


OCTET STRING







OPTIONAL,


nonCriticalExtension



UEAssistanceInformation-v1430-IEs


OPTIONAL

}

UEAssistanceInformation-v1430-IEs ::=
SEQUENCE {


bw-Preference-r14





BW-Preference-r14





OPTIONAL,


sps-AssistanceInformation-r14


SEQUENCE {



trafficPatternInfoListSL-r14


TrafficPatternInfoList-r14


OPTIONAL,



trafficPatternInfoListUL-r14


TrafficPatternInfoList-r14


OPTIONAL


}


OPTIONAL,


rlm-Report-r14






SEQUENCE {



rlm-Event-r14






ENUMERATED {earlyOutOfSync, earlyInSync},



excessRep-MPDCCH-r14




ENUMERATED {excessRep1, excessRep2}
OPTIONAL


}



















OPTIONAL,


delayBudgetReport-r14




DelayBudgetReport-r14




OPTIONAL,


nonCriticalExtension




UEAssistanceInformation-v1450-IEs

OPTIONAL

}

UEAssistanceInformation-v1450-IEs ::=
SEQUENCE {


overheatingAssistance-r14



OverheatingAssistance-r14



OPTIONAL,


nonCriticalExtension




UEAssistanceInformation-v1530-IEs

OPTIONAL

}

UEAssistanceInformation-v1530-IEs ::=
SEQUENCE {


sps-AssistanceInformation-v1530


SEQUENCE {



trafficPatternInfoListSL-v1530


TrafficPatternInfoList-v1530


}


OPTIONAL,


nonCriticalExtension




UEAssistanceInformation-v1610-IEs





}

UEAssistanceInformation-v1610-IEs ::=
SEQUENCE {


overheatingAssistance-v1610



OverheatingAssistance-v1610


OPTIONAL,


nonCriticalExtension




UEAssistanceInformation-v1700-IEs

OPTIONAL

}

UEAssistanceInformation-v1700-IEs ::=
SEQUENCE {


uplinkData-r17






ENUMERATED { true }





OPTIONAL,


scg-DeactivationPreference-r17


ENUMERATED { scgDeactivationPreferred,















noPreference }



OPTIONAL,


nonCriticalExtension





UEAssistanceInformation-v1710-IEs






OPTIONAL

}

UEAssistanceInformation-v1710-IEs ::=
SEQUENCE {

    GNSSvalidityremainingtime-r17              ENUMERATED
{s10, s20, s30, s40, s50, s60, min5, min10, min15, min20, min25, min30, min60, min90, min120, infinity }  OPTIONAL,                


nonCriticalExtension





SEQUENCE {}






OPTIONAL
}
BW-Preference-r14 ::= SEQUENCE {


dl-Preference-r14

ENUMERATED
{mhz1dot4, mhz5, mhz20 }



OPTIONAL,


ul-Preference-r14

ENUMERATED
{mhz1dot4, mhz5}





OPTIONAL

}

TrafficPatternInfoList-r14 ::= SEQUENCE (SIZE (1..maxTrafficPattern-r14)) OF TrafficPatternInfo-r14

TrafficPatternInfo-r14 ::=
SEQUENCE {


trafficPeriodicity-r14


ENUMERATED {











sf20, sf50, sf100, sf200, sf300, sf400, sf500,











sf600, sf700, sf800, sf900, sf1000},


timingOffset-r14



INTEGER (0..10239),


priorityInfoSL-r14



SL-Priority-r13







OPTIONAL,


logicalChannelIdentityUL-r14
INTEGER (3..10)







OPTIONAL,


messageSize-r14




BIT STRING (SIZE (6))
}

TrafficPatternInfoList-v1530 ::= SEQUENCE (SIZE (1..maxTrafficPattern-r14)) OF TrafficPatternInfo-v1530

TrafficPatternInfo-v1530 ::=
SEQUENCE {


trafficDestination-r15


SL-DestinationIdentity-r12




OPTIONAL,


reliabilityInfoSL-r15


SL-Reliability-r15






OPTIONAL

}

DelayBudgetReport-r14::=
CHOICE {


type1






ENUMERATED {











msMinus1280, msMinus640, msMinus320, msMinus160,











msMinus80, msMinus60, msMinus40, msMinus20, ms0, ms20,













ms40, ms60, ms80, ms160, ms320, ms640, ms1280},


type2






ENUMERATED {











msMinus192, msMinus168,msMinus144, msMinus120,











msMinus96, msMinus72, msMinus48, msMinus24, ms0, ms24,













ms48, ms72, ms96, ms120, ms144, ms168, ms192}

}

OverheatingAssistance-r14 ::=
SEQUENCE {



reducedUE-Category


SEQUENCE {




reducedUE-CategoryDL

INTEGER (0..19),




reducedUE-CategoryUL

INTEGER (0..21)



}

OPTIONAL,



reducedMaxCCs



SEQUENCE {




reducedCCsDL



INTEGER (0..31),




reducedCCsUL



INTEGER (0..31)



}

OPTIONAL

}

OverheatingAssistance-v1610 ::=
SEQUENCE {



overheatingAssistanceForSCG-r16


OCTET STRING

}

-- ASN1STOP

	UEAssistanceInformation field descriptions

	delayBudgetReport
Indicates the UE-preferred adjustment to connected mode DRX or coverage enhancement configuration.

	dl-Preference

Indicates UE's preference on configuration of maximum PDSCH bandwidth. The value mhz1dot4 corresponds to CE mode usage in 1.4MHz bandwidth, mhz5 corresponds to CE mode usage in 5MHz bandwidth, and mhz20 corresponds to CE mode usage in 20MHz bandwidth or normal coverage.

	excessRep-MPDCCH
Indicates the excess number of repetitions on MPDCCH. Value excessRep1 and excessRep2 indicate the excess number of repetitions defined in TS 36.133 [16].

	logicalChannelIdentityUL
Indicates the logical channel identity associated with the reported traffic pattern in the uplink logical channel.

	messageSize
Indicates the maximum TB size based on the observed traffic pattern. The value refers to the index of TS 36.321 [6], table 6.1.3.1-1.

	overheatingAssistanceForSCG

Includes the NR OverheatingAssistance IE as specified in TS 38.331 [82]. The field indicates UE's preference on reduced configuration for NR SCG to address overheating.

	powerPrefIndication

Value lowPowerConsumption indicates the UE prefers a configuration that is primarily optimised for power saving. Otherwise the value is set to normal.

	priorityInfoSL

Indicates the traffic priority (i.e., PPPP) associated with the reported traffic pattern for V2X sidelink communication.

	reducedCCsDL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink SCells indicated by the field, to address overheating. This maximum number includes both SCells of E-UTRA and PSCell/SCells of NR in (NG)EN-DC.

	reducedCCsUL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink SCells indicated by the field, to address overheating. This maximum number includes both SCells of E-UTRA and PSCell/SCells of NR in (NG)EN-DC.

	reducedUE-CategoryDL, reducedUE-CategoryUL

Indicates that UE prefers a configuration corresponding to the reduced UE category, to address overheating. The reduced UE DL category and reduced UE UL category should be indicated according to supported combinations for UE UL and DL Categories, see TS 36.306 [5], Table 4.1A-6.

	reliabilityInfoSL
Indicates the traffic reliability (i.e., PPPR) associated with the reported traffic pattern for V2X sidelink communication.

	rlm-Event
This field provides the RLM event ("early-out-of-sync" or "early-in-sync").

	rlm-Report
This field provides the RLM report for BL UEs and UEs in CE.

	sps-AssistanceInformation

Indicates the UE assistance information to assist E-UTRAN to configure SPS.

	timingOffset

This field indicates the estimated timing for a packet arrival in a SL/UL logical channel. Specifically, the value indicates the timing offset with respect to subframe#0 of SFN#0 in milliseconds.

	trafficDestination
Indicates the destination associated with the reported traffic pattern for V2X sidelink communication.

	trafficPatternInfoListSL

This field provides the traffic characteristics of sidelink logical channel(s) that are setup for V2X sidelink communication. If trafficPatternInfoListSL-v1530 is included, it includes the same number of entries, and listed in the same order, as in trafficPatternInfoListSL-r14.

	trafficPatternInfoListUL

This field provides the traffic characteristics of uplink logical channel(s).

	trafficPeriodicity

This field indicates the estimated data arrival periodicity in a SL/UL logical channel. Value sf20 corresponds to 20 ms, sf50 corresponds to 50 ms and so on.

	type1
Indicates the preferred amount of increment/decrement to the connected mode DRX cycle length with respect to the current configuration. Value in number of milliseconds. Value ms40 corresponds to 40 milliseconds, msMinus40 corresponds to -40 milliseconds and so on.

	type2
Indicates the preferred amount of increment/decrement to the coverage enhancement configuration with respect to the current configuration so that the Uu air interface delay changes by the indicated amount. Value in number of milliseconds. Value ms24 corresponds to 24 milliseconds, msMinus24 corresponds to -24 milliseconds and so on.

	ul-Preference

Indicates UE's preference on configuration of maximum PUSCH bandwidth. The value mhz1dot4 corresponds to CE mode usage in 1.4MHz bandwidth, and mhz5 corresponds to CE mode usage in 5MHz bandwidth.

	GNSSvalidityremainingtime

Indicates the remining time of the GNSS validity. Value s10 corresponds to 10 seconds, s20 corresponds to 20 seconds and so on. Value min5 corresponds to 5 minutes, value min10 corresponds to 10 minutes and so on.


5.3.3.21
UE actions upon indication of out-of-date GNSS position
Upon indication that the GNSS position has become out-of-date while in RRC_CONNECTED, the UE shall:

1>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ' GNSS invalidity '.

Editor’s Note: FFS whether GNSS is considered as lower layers, upper layers or something else
6.7.2
NB-IoT Message definitions

RRCConnectionRelease-NB
The RRCConnectionRelease-NB message is used to command the release of an RRC connection, or to complete an UP-EDT procedure.

Signalling radio bearer: SRB1 or SRB1bis

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionRelease-NB message
-- ASN1START

RRCConnectionRelease-NB ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionRelease-r13


RRCConnectionRelease-NB-r13-IEs,




spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRelease-NB-r13-IEs ::=
SEQUENCE {


releaseCause-r13




ReleaseCause-NB-r13,


resumeIdentity-r13




ResumeIdentity-r13



OPTIONAL,
-- Need OR

extendedWaitTime-r13



INTEGER (1..1800)



OPTIONAL,
-- Need ON


redirectedCarrierInfo-r13


RedirectedCarrierInfo-NB-r13
OPTIONAL,
-- Need ON


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



RRCConnectionRelease-NB-v1430-IEs

OPTIONAL

}

RRCConnectionRelease-NB-v1430-IEs ::=
SEQUENCE {


redirectedCarrierInfo-v1430


RedirectedCarrierInfo-NB-v1430
OPTIONAL,
-- Cond Redirection


extendedWaitTime-CPdata-r14

INTEGER (1..1800)
OPTIONAL,
-- Cond NoExtendedWaitTime


nonCriticalExtension



RRCConnectionRelease-NB-v1530-IEs
OPTIONAL

}

RRCConnectionRelease-NB-v1530-IEs ::=
SEQUENCE {


drb-ContinueROHC-r15




ENUMERATED {true}


OPTIONAL,
-- Cond UP-EDT


nextHopChainingCount-r15



NextHopChainingCount

OPTIONAL,
-- Cond EarlySec


nonCriticalExtension



RRCConnectionRelease-NB-v1550-IEs
OPTIONAL

}

RRCConnectionRelease-NB-v1550-IEs ::=
SEQUENCE {


redirectedCarrierInfo-v1550


RedirectedCarrierInfo-NB-v1550
OPTIONAL,
-- Cond Redirection-TDD


nonCriticalExtension



RRCConnectionRelease-NB-v15b0-IEs
OPTIONAL

}

RRCConnectionRelease-NB-v15b0-IEs ::=
SEQUENCE {


noLastCellUpdate-r15




ENUMERATED {true} 

OPTIONAL,
-- Need OP


nonCriticalExtension




RRCConnectionRelease-NB-v1610-IEs

OPTIONAL

}

RRCConnectionRelease-NB-v1610-IEs ::=
SEQUENCE {


resumeIdentity-r16





I-RNTI-r15




OPTIONAL,
-- Need OR


anr-MeasConfig-r16





ANR-MeasConfig-NB-r16

OPTIONAL,
-- Need OP


pur-Config-r16






SetupRelease {PUR-Config-NB-r16}



















OPTIONAL,
-- Need ON


nonCriticalExtension




RRCConnectionRelease-NB-v1700-IEs
OPTIONAL

}

RRCConnectionRelease-NB-v1700-IEs ::=
SEQUENCE {


cbpcg-Config-r17

ENUMERATED {pcg1, pcg2}
OPTIONAL,
-- Need OR

nonCriticalExtension
SEQUENCE {}



OPTIONAL

}

ReleaseCause-NB-r13 ::=




ENUMERATED {loadBalancingTAUrequired, other,














rrc-Suspend, GNSSInvalidity-v1710}

RedirectedCarrierInfo-NB-r13::=


CarrierFreq-NB-r13

RedirectedCarrierInfo-NB-v1430
::=

SEQUENCE {


redirectedCarrierOffsetDedicated-r14
ENUMERATED{













dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,













dB12, dB14, dB16, dB18, dB20, dB22, dB24, dB26},

t322-r14







ENUMERATED{













min5, min10, min20, min30, min60, min120, min180,













spare1}

}

RedirectedCarrierInfo-NB-v1550::=

CarrierFreq-NB-v1550

-- ASN1STOP

	RRCConnectionRelease-NB field descriptions

	cbpgc-Config
Index to the coverage-based paging configuration Value pcg1 corresponds to the first entry in cbpcg-ConfigList and pcg2 corresponds to the second entry in cbpcg-ConfigList in SystemInformationBlockType22-NB.

	drb-ContinueROHC

This field indicates whether to continue or reset the header compression protocol context for the DRBs configured with the header compression protocol. Presence of the field indicates that the header compression protocol context continues when UE initiates UP-EDT in the same cell, while absence indicates that the header compression protocol context is reset. 

	extendedWaitTime

Value in seconds.

	extendedWaitTime-CPdata

Wait time for data transfer using the Control Plane CIoT EPS optimisation. Value in seconds. See TS 24.301 [35].

	noLastCellUpdate

Presence of the field indicates that the last used cell for (G)WUS shall not be updated.

	redirectedCarrierInfo

The redirectedCarrierInfo indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to a NB-IoT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as specified in TS 36.304 [4].

	redirectedCarrierOffsetDedicated

Parameter "Qoffsetdedicatedfrequency" in TS 36.304 [4]. For NB-IoT carrier frequencies, a UE that supports multi-band cells considers the redirectedCarrierOffsetDedicated to be common for all overlapping bands (i.e. regardless of the EARFCN that is used).

	releaseCause

The releaseCause is used to indicate the reason for releasing the RRC Connection.
E-UTRAN should not set the releaseCause to loadBalancingTAURequired if the extendedWaitTime is present and/or if the UE is connected to 5GC. 

	resumeIdentity

UE identity to facilitate UE context retrieval at eNB. E-UTRAN configures resumeIdentity-r13 only when the UE is connected to EPC and configures resumeIdentity-r16 only when the UE is connected to 5GC.

	t322

Timer T322 as described in clause 7.3. Value minN corresponds to N minutes.


	Conditional presence
	Explanation

	NoExtendedWaitTime
	The field is optionally present, Need ON, if the extendedWaitTime is not included; otherwise the field is not present.

	Redirection
	The field is optionally present, Need ON, if redirectedCarrierInfo is included; otherwise the field is not present.

	Redirection-TDD
	The field is optionally present, Need ON, if redirectedCarrierInfo is included in TDD mode. Otherwise, the field is not present.

	UP-EDT
	The field is optionally present, Need ON, if the UE supports UP-EDT or UP transmission using PUR and releaseCause is set to rrc-Suspend; otherwise the field is not present.

	EarlySec
	For EPC, the field is optionally present, Need ON, if the UE supports early security reactivation or UP-EDT or UP transmission using PUR and releaseCause is set to rrc-Suspend; otherwise the field is not present.

For 5GC, the field is mandatory present if releaseCause is set to rrc-Suspend; otherwise the field is not present.
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