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1   Introduction
The eNB handling of unreachable UE in case of RAN paging failure has been discussed in last meeting, but no consensus have been reached.
SA2 also had discussion the RAN Paging Failure scenario in last SA2 meeting, and the way forward reached in SA2 in [1] including:

RAN performs paging retry, after persistent error and based on local configuration need to release S1 connection and MME locally turns the UE's context to EMM-IDLE, normal reachability follows. Before releasing S1 connection RAN sends NAS NON DELIVERY NOTIFICATION to CN

UE remains in light connected in this scenario

(SA2 expects legacy behaviour from CN)

SA2 does not expect that MME will page the UE as the result of the above

RAN is expected to have a periodic Update procedure that is lesser or equal to the pTAU timer

RAN to decide final solution with SA2 input
In this contribution, we will further discus the eNB handling of unreachable UE in case of RAN paging failure unreachable (e.g. in support of “Messages-Waiting” function in SMS).
2   Discussion
Since the state transition between lightly connected and full connected is hid to CN, DL data or signalling will be reached to anchor eNB when the UE is in lightly connected state, RAN initiated Paging will be trigged in such case. If RAN paging failure (e.g. due to poor radio, or power off, etc), the MME needs to be informed about “UE unreachable”. 
It shall be noted that the same case also exists for full connected state, for example, the eNB may detect RLF of connected UE due to poor radio link, and then eNB needs to trigger S1 UE context release procedure with an appropriate cause value, e.g. “Radio Connection With UE Lost”. The same procedure could also be applied to RAN paging failure case. A new failure cause for example “RAN Paging Failure” could also be considered to be introduced if some additional benefit could be seen.
 Furthermore, if the RAN initiated paging is triggered by DL NAS signalling, the eNB could send a NAS NON DELIVERY INDICATION message to MME before trigger the S1 context release.

Proposal 1: The eNB needs to trigger S1 UE context release procedure with an appropriate existing cause value( e.g. “Radio Connection With UE Lost”) or new failure cause in case RAN Paging failure.

Proposal 2: The eNB could send a NAS NON DELIVERY INDICATION message to MME before trigger the S1 context release if the failed RAN paging is triggered by DL NAS signalling.

In case RAN paging failure, the MME will update the state to support the UE “Messages-Waiting” function. To ensure this, it is better to capture this as Unsuccessful Operation for RAN based paging in the specification.
Proposal 3: Capture the Unsuccessful Operation for RAN based paging, to ensure that the MME is aware in case the UE is unreachable.
In [1] SA think“RAN is expected to have a periodic Update procedure that is lesser or equal to the pTAU timer”，the definition of periodic Paging Area Update is up to RAN2 decision. However, to ensure that the UE is configured with a periodic PAU timer which is lesser or equal to the PTAU timer, the TAU Timer configured for the UE shall be transmitted to eNB before the UE is configured to lightly connected mode.  
Proposal 4: The TAU timer shall be included in S1AP IE.
3   Conclusion and proposals
Based on the discussion, we propose RAN3 to agree the following proposals:
Proposal 1: The eNB needs to trigger S1 UE context release procedure with an appropriate existing cause value( e.g. “Radio Connection With UE Lost”) or new failure cause in case RAN Paging failure.

Proposal 2: The eNB could send a NAS NON DELIVERY INDICATION message to MME before trigger the S1 context release if the failed RAN paging is triggered by DL NAS signalling.

Proposal 3: Capture the Unsuccessful Operation for RAN based paging, to ensure that the MME is aware in case the UE is unreachable.
Proposal 4: The TAU timer shall be included in S1AP IE.
Based on these proposals, it is proposed to capture the text proposal provided in the annex into the ongoing stage3 S1AP CR, and add the TAU timer in the new S1AP IE. 

4   Reference
[1] S2-170698 RRC Light Connection – Joint Table of SA2 impacts Qualcomm Incorporated
5   Annex 1: Text Proposal
8.3.2
UE Context Release Request (eNB initiated)

8.3.2.1
General

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”, or "Radio Connection With UE Lost".  The procedure uses UE-associated signalling.

8.3.2.2
Successful Operation
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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”, for the requested UE-associated logical S1-connection release. 

Interactions with UE Context Release procedure:
The UE Context Release procedure should be initiated upon reception of a UE CONTEXT RELEASE REQUEST
------Start of the Next Change------
9.2.1.3
Cause

The purpose of the Cause IE is to indicate the reason for a particular event for the S1AP protocol.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(Unspecified,

TX2RELOCOverall Expiry, 

Successful Handover,

Release due to E-UTRAN Generated Reason, 
Handover Cancelled, Partial Handover, Handover Failure In Target EPC/eNB Or Target System,

Handover Target not allowed,

TS1RELOCoverall Expiry,

TS1RELOCprep Expiry,

Cell not available,

Unknown Target ID,

No Radio Resources Available in Target Cell, Unknown or already allocated MME UE S1AP ID,

Unknown or already allocated eNB UE S1AP ID,

Unknown or inconsistent pair of UE S1AP ID, Handover desirable for radio reasons,

Time critical handover,

Resource optimisation handover,

Reduce load in serving cell, User inactivity,

Radio Connection With UE Lost, Load Balancing TAU Required, CS Fallback Triggered,

UE Not Available For PS Service, Radio resources not available,

Failure in the Radio Interface Procedure, 

Invalid QoS combination, Inter-RAT redirection,

Interaction with other procedure, Unknown E-RAB ID, Multiple E-RAB ID instances, Encryption and/or integrity protection algorithms not supported, S1 intra system Handover triggered, S1 inter system Handover triggered, X2 Handover triggered
…,

Redirection towards 1xRTT,

Not supported QCI value,

invalid CSG Id)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Transport Resource Unavailable,

Unspecified,
…)
	

	>NAS
	
	
	
	

	>>NAS Cause
	M
	
	ENUMERATED (Normal Release,

Authentication failure,

Detach,
Unspecified, 

…,

CSG Subscription Expiry)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,

Semantic Error,

Abstract Syntax Error (Falsely Constructed Message), Unspecified, …)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control Processing Overload, Not enough User Plane Processing Resources,
Hardware Failure,
O&M Intervention,
Unspecified, Unknown PLMN, …)
	


The meaning of the different cause values is described in the following table. In general, “not supported” cause values indicate that the related capability is missing. On the other hand, “not available” cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	TX2RELOCOverall Expiry 
	The timer guarding the handover that takes place over X2 has abnormally expired.

	Successful Handover
	Successful handover.

	Release due to E-UTRAN generated reason
	Release is initiated due to E-UTRAN generated reason.

	Handover Cancelled
	The reason for the action is cancellation of Handover.

	Partial Handover
	Provides a reason for the handover cancellation. The HANDOVER COMMAND message from MME contained E-RABs to Release List IE and the source eNB estimated service continuity for the UE would be better by not proceeding with handover towards this particular target eNB.

	Handover Failure In Target EPC/eNB Or Target System
	The handover failed due to a failure in target EPC/eNB or target system.

	Handover Target not allowed
	Handover to the indicated target cell is not allowed for the UE in question.

	TS1RELOCoverall Expiry
	The reason for the action is expiry of timer TS1RELOCoverall.

	TS1RELOCprep Expiry
	Handover Preparation procedure is cancelled when timer TS1RELOCprep expires.

	Cell not available
	The concerned cell is not available.

	Unknown Target ID
	Handover rejected because the target ID is not known to the EPC.

	No radio resources available in target cell
	Load on target cell is too high.

	Unknown or already allocated MME UE S1AP ID
	The action failed because the MME UE S1AP ID is either unknown, or (for a first message received at the eNB) is known and already allocated to an existing context.

	Unknown or already allocated eNB UE S1AP ID
	The action failed because the eNB UE S1AP ID is either unknown, or (for a first message received at the MME) is known and already allocated to an existing context.

	Unknown or inconsistent pair of UE S1AP ID
	The action failed because both UE S1AP IDs are unknown, or are known but do not define a single UE context.

	Handover Desirable for Radio Reasons
	The reason for requesting handover is radio related.

	Time Critical Handover
	Handover is requested for time critical reason i.e., this cause value is reserved to represent all critical cases where the connection is likely to be dropped if handover is not performed.

	Resource Optimisation Handover
	The reason for requesting handover is to improve the load distribution with the neighbour cells.

	Reduce Load in Serving Cell
	Load on serving cell needs to be reduced. When applied to handover preparation, it indicates the handover is triggered due to load balancing.

	User Inactivity
	The action is requested due to user inactivity on all E-RABs, e.g., S1 is requested to be released in order to optimise the radio resources.

	Radio Connection With UE Lost
	The action is requested due to losing the radio connection to the UE. e.g., RAN Paging failure.

	Load Balancing TAU Required
	The action is requested for all load balancing and offload cases in the MME.

	CS Fallback triggered
	The action is due to a CS fallback that has been triggered. When it is included in UE CONTEXT RELEASE REQUEST message, it indicates the PS service suspension is not required in the EPC.

	UE Not Available for PS Service
	The action is requested due to a CS fallback to GERAN that has been triggered.

When it is included in the UE CONTEXT RELEASE REQUEST message, it indicates that the PS service suspension is required in the EPC due to the target GERAN cell or the UE has no DTM capability.

	Radio resources not available
	No requested radio resources are available.

	Invalid QoS combination
	The action was failed because of invalid QoS combination. 

	Inter-RAT Redirection
	The release is requested due to inter-RAT redirection. When it is included in UE CONTEXT RELEASE REQUEST message, it indicates the PS service suspension is not required in the EPC.

	Failure in the Radio Interface Procedure
	Radio interface procedure has failed.

	Interaction with other procedure
	The action is due to an ongoing interaction with another procedure.

	Unknown E-RAB ID
	The action failed because the E-RAB ID is unknown in the eNB.

	Multiple E-RAB ID Instances
	The action failed because multiple instance of the same E-RAB had been provided to the eNB.

	Encryption and/or integrity protection algorithms not supported
	The eNB is unable to support any of the encryption and/or integrity protection algorithms supported by the UE.

	S1 Intra system Handover triggered
	The action is due to a S1 intra system handover that has been triggered.

	S1 Inter system Handover triggered
	The action is due to a S1 inter system handover that has been triggered.

	X2 Handover triggered
	The action is due to an X2 handover that has been triggered.

	Redirection towards 1xRTT
	The release of the UE-associated logical S1 connection is requested due to redirection towards a 1xRTT system e.g., CS fallback to 1xRTT, or SRVCC to 1xRTT, when the PS service suspension is required in the EPC. During this procedure, the radio interface message might but need not include redirection information.

	Not supported QCI Value
	The E-RAB setup failed because the requested QCI is not supported.

	Invalid CSG Id
	The CSG ID provided to the target eNB was found invalid.
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