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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last meeting, it was agreed to add a new cause value for the UE Context Release Request procedure
	The new cause value “Release due to discontinuous coverage” is applicable for the UE Context Release Request procedure.



In this paper, we discuss the open issues as well as some initial thoughts on SA2’s conclusion.
2. Discussion
2. 1 New mechanism to trigger AN release
In the conclusion of TR 23.700-28 [1], SA2 states the following:
	-	AMF/MME takes the Tracking Area reported by RAN before AN release as the paging area.



Moreover, in SA2’s latest CR S2-2301853, they have agreed the following:
	5.4.X.y	Paging 
In case of NR satellite access that provides discontinuous network coverage, AMF may utilize sub-area paging as described in clause 4.2.3.3 of TS 23.502 [3] (e.g. first page in the last known cell-id or TA and retransmission in all registered TAs). The AMF may utilize the location information as received at or before the AN release due to the discontinuous coverage for paging optimisation.



After the discussion with SA2 colleagues, we do understand this requires RAN side reporting the Tracking Area to CN every time a UE context release is about to be happened. We note that, in current specification, user location information (ULI) IE has been included in many messages, which are:
· E-RAB RELEASE RESPONSE
· E-RAB RELEASE INDICATION 
· E-RAB MODIFICATION INDICATION 
· UE CONTEXT RELEASE COMPLETE
· UE CONTEXT SUSPEND REQUEST 
· SECONDARY RAT DATA USAGE REPORT
However, none of the messages serve the purpose to report tracking area to CN before UE context release. Therefore, some enhancements may be needed to satisfy the requirements of SA2. 
Observation 1: SA2 requires AMF/MME to report the tracking area before AN release, which needs some RAN3 enhancements.
Method 1: Reuse Location Report procedure.
The first method is to enhance and reuse the location report procedure. The LOCATION REPORT message is sent only upon the request of LOCATION REPORTING CONTROL message. There is one Event Type IE included in the LOCATION REPORTING CONTROL message which is used to indicate when to trigger the LOCATION REPORT. For example, currently, it indicates whether the message is intended to trigger a single standalone report directly start the eNB to report whenever the UE changes serving cell. With this observation, for satisfying the new requirement, we can simply add a new report condition, which is ‘to report before UE context release’. 
Specifically, after RAN side receiving the LOCATION REPORTING CONTROL message with event type set as ‘before UE context release’, RAN tries to get the latest UE location and reports it to CN only when it wants to trigger a UE CONTEXT RELEASE REQUEST message or when it receives a UE CONTEXT RELEASE COMMAND message from the CN. 
Method 2: Enhance UE Context Release procedure
We notice that, ULI has been included in UE CONTEXT RELEASE COMPLETE message. Therefore, we may also enhance the UE context release procedure directly. Specifically, if CN triggers the UE context release procedure, then upon receiving the UE CONTEXT RELEASE COMMAND message, the eNB should try to get the latest UE location, and then reports it to MME within UE CONTEXT RELEASE COMPLETE message. If it is RAN side wants to trigger the UE context release, then before sending the UE CONTEXT RELEASE REQUEST, eNB should get the latest UE location, and we need to add a new TAI IE which should ideally corresponds to TAC where the UE is located. In general, eNB should sent the TAC with best effort, so we can simply add the LTE NTN TAI information IE in the UE CONTEXT RELEASE REQUEST message, which should well serve the purpose. 
Generally, both methods can work, it is suggested RAN3 to discuss and compare the two solutions.
Proposal 1: RAN3 to discuss the potential enhancements, e.g, enhance Location report procedure or enhance UE context release procedure, to satisfy the requirements of SA2. 
A draft CR capturing the changes mentioned in method 1 has been provided in [2]. The one goes to the direction of method 2 is shown in the appendix.

2.2 Support time-based CHO
In RAN2 119-e, RAN2 has agreed to introduce time-based CHO enhancements for IoT NTN as well, as shown below:
Agreements:
1. IoT NTN can use the mechanism for neighbour cell measurements in connected mode (specified in Rel-17 for NB-IoT). FFS if any enhancements are needed (e.g. triggers) for both NB-IoT and eMTC.
2. RAN2 to continue working on a new time-based trigger for triggering intra and inter frequency measurements in connected mode, e.g. the serving cell is going to stop covering the current area, for both earth-moving and earth-fixed cell (FFS on distance-based trigger)
3. CHO enhancements for eMTC NTN (i.e. time/timer based solution) are introduced based on the R17 NR NTN solution. FFS on location-based solution
4. Measurement results reporting is not supported in Rel-18 NB-IoT NTN.

From which, we can easily conclude that we can apply the changes in XnAP agreed in NR NTN to X2AP as well, with the detailed value of IEs to be FFS. 
Proposal 2: Add conditional handover time based information in X2AP, taking the changes in XnAP as an example. 
Correspondingly, we have provided a draft CR in [3].
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we have the following observations and proposals:
[bookmark: _GoBack]Proposal 1: RAN3 to discuss the potential enhancements, e.g, enhance Location report procedure R3-230479 [2] or enhance UE context release procedure, to satisfy the requirements of SA2. 
Proposal 2: Add conditional handover time based information in X2AP, taking the changes in XnAP as an example R3-230477 [3]. 
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The purpose of the UE Context Release Request procedure is to enable the eNB to request the MME to release the UE-associated logical S1-connection due to E-UTRAN generated reasons, e.g., “TX2RELOCOverall Expiry”. The procedure uses UE-associated signalling.
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Figure 8.3.2.2-1: UE Context Release Request procedure. Successful operation.
The eNB controlling a UE-associated logical S1-connection initiates the procedure by generating a UE CONTEXT RELEASE REQUEST message towards the affected MME node. 
The UE CONTEXT RELEASE REQUEST message shall indicate the appropriate cause value, e.g., “User Inactivity”, “Radio Connection With UE Lost”, “CSG Subscription Expiry”, “CS Fallback triggered”, “Redirection towards 1xRTT”, “Inter-RAT Redirection”, “UE Not Available for PS Service”, “Release due to pre-emption”, for the requested UE-associated logical S1-connection release. 
If the Secondary RAT Usage Report List IE is included in the UE CONTEXT RELEASE REQUEST message, the MME shall handle this information as specified in TS 23.401 [11].
If the LTE NTN TAI Information IE is included in the UE CONTEXT RELEASE REQUEST message, the MME may use it for subsequent paging.
Interactions with UE Context Release procedure:
The UE Context Release procedure should be initiated upon reception of a UE CONTEXT RELEASE REQUEST message. If the UE was configured with EN-DC radio resources at the time UE Context Release Request procedure was triggered, and the PSCell information was available, the eNB shall store the PSCell information in the UE context.

UNCHANGED PART OMITTED

****************** NEXT CHANGE ***************	
[bookmark: _Toc20953608][bookmark: _Toc29390785][bookmark: _Toc36551522][bookmark: _Toc45831738][bookmark: _Toc51762691][bookmark: _Toc64381743][bookmark: _Toc73964261][bookmark: _Toc88646870][bookmark: _Toc97882819][bookmark: _Toc98531394][bookmark: _Toc105517466][bookmark: _Toc106108357][bookmark: _Toc113656942][bookmark: _Toc114052161]9.1.4	Context Management Messages
UNCHANGED PART OMITTED

[bookmark: _Toc20953613][bookmark: _Toc29390790][bookmark: _Toc36551527][bookmark: _Toc45831743][bookmark: _Toc51762696][bookmark: _Toc64381748][bookmark: _Toc73964266][bookmark: _Toc88646875][bookmark: _Toc97882824][bookmark: _Toc98531399][bookmark: _Toc105517471][bookmark: _Toc106108362][bookmark: _Toc113656947][bookmark: _Toc114052166]9.1.4.5	UE CONTEXT RELEASE REQUEST
This message is sent by the eNB to request the release of the UE-associated S1-logical connection over the S1 interface.
Direction: eNB  MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	Cause
	M
	
	9.2.1.3
	
	YES
	ignore

	GW Context Release Indication
	O
	
	9.2.1.84
	
	YES
	reject

	Secondary RAT Usage Report List
	O
	
	9.2.1.124
	
	Yes
	ignore

	LTE NTN TAI Information
	O
	
	9.2.3.56
	
	YES
	ignore




UNCHANGED PART OMITTED

****************** NEXT CHANGE ***************	

[bookmark: _Toc20953917][bookmark: _Toc29391095][bookmark: _Toc36551834][bookmark: _Toc45832070][bookmark: _Toc51763023][bookmark: _Toc64382076][bookmark: _Toc73964594][bookmark: _Toc88647204][bookmark: _Toc97883153][bookmark: _Toc98531733][bookmark: _Toc105517805][bookmark: _Toc106108696][bookmark: _Toc113657282][bookmark: _Toc114052502]9.3.3	PDU Definitions
-- ASN1START
-- **************************************************************
--
-- PDU definitions for S1AP.
--
-- **************************************************************

S1AP-PDU-Contents { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

UNCHANGED PART OMITTED
-- UE Context Release Request
--
-- **************************************************************

UEContextReleaseRequest ::= SEQUENCE {
	protocolIEs                     ProtocolIE-Container       {{UEContextReleaseRequest-IEs}},
	...
}

UEContextReleaseRequest-IEs S1AP-PROTOCOL-IES ::= {
	{ ID id-MME-UE-S1AP-ID					CRITICALITY reject	TYPE MME-UE-S1AP-ID					PRESENCE mandatory	}|
	{ ID id-eNB-UE-S1AP-ID					CRITICALITY reject	TYPE ENB-UE-S1AP-ID					PRESENCE mandatory	}|
	{ ID id-Cause							CRITICALITY ignore	TYPE Cause								PRESENCE mandatory	}|
	{ ID id-GWContextReleaseIndication		CRITICALITY reject	TYPE GWContextReleaseIndication		PRESENCE optional	}|
	{ ID id-SecondaryRATDataUsageReportList	CRITICALITY ignore	TYPE SecondaryRATDataUsageReportList	PRESENCE optional }|
     { ID id-LTE-NTN-TAI-Information			CRITICALITY ignore	TYPE LTE-NTN-TAI-Information			PRESENCE optional },
	
	...
}

-- **************************************************************
UNCHANGED PART OMITTED

****************** END CHANGES ***************
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