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Abstract of the contribution: Completion of RRC Inactive in the UE Reachability procedure
Discussion
In TS 23.502 v1.2.0, the following issues with relation to RRC Inactive state remains:
1. The UE Reachability Notification Request procedure in clause 4.2.5.2 is not fully completed. Step 4,5,6 are missing and several ENs/FFSes remain.
1. The UE Activity Notification procedure in clause 4.2.5.3 is not fully completed. Steps 2 & 3 needs clarification.
1. There is a lack of procedure support for AMF to provide the service defined in Namf_MT_EnableUEReachability service operation in clause 5.2.2.4.2. 
Proposals:
1. Steps 4, 5, 6 in the UE Reachability Notification Request Procedure are finalized using the N2 UE Notification for reachability check and two options for the Namf_EventExposure_Notify message, with and without UDM involvement (i.e. directly AMFNF and AMFUDMNF) similar to the direct notification from the AMF to the NEF in clause 4.15.2.3.
1. Steps 2 & 3 in the UE Activity Notification procedure in clause 4.2.5.3 are clarified with option for direct notification same as above. 
1. Update the N2 UE notification procedure to fulfill the need of UE reachability Notification Request Procedure and the Namf_MT_EnableUEReachability service:
2. Add report type for single notification when the UE moves to RRC-Connected state (as needed by the UE Reachability Notification Request procedure in clause 4.2.5.2). 
2. Possibility to page and move UE to RRC-Connected state (as required by the MT_EnableUEReachability service in clause 5.2.2.4.2).

Proposal
[bookmark: _Toc476030922][bookmark: _Toc470196727]***** 1st Change *****
[bookmark: _Toc493855834][bookmark: _Toc492713805]4.2.5	Reachability procedures
Editor's note:	Procedures for reachability e.g. procedures equivalent to URRP-MME request and notification of UE NAS activity.
[bookmark: _Toc493855835]4.2.5.1	General
Elements of this procedure are used by both "SMS over NAS" and UDM initiated UE Reachability Notification requests.
The procedure applies to UEs that are in RRC-Idle, RRC-Inactive and RRC-Connected states.
There are two procedures necessary for any service related entity that would need to be notified by the reachability of the UE:
-	UE Reachability Notification Request procedure; and
-	UE Activity Notification procedure.
[bookmark: _Toc493855836]4.2.5.2	UE Reachability Notification Request procedure
The UE Reachability Notification Request procedure is illustrated in figure 4.2.5.2-1.




Figure 4.2.5.2-1: UE Reachability Notification Request Procedure
Editor's note:	Steps 4, 5, 6 in the above figure are FFS.
0.	During the Registration or subscription update procedure, the UDM informs the AMF of the identities (e.g. FQDNs) of the Network Functions that are authorised to request notifications on this UE's reachability via Nudm_UEContextManagement_Registration or Nudm_SubscriberData_Update service operation. By default, the UDM is always authorised.
1.	If a service-related entity requests the UDM to provide an indication regarding UE reachability, the UDM checks that that entity is authorised to perform this request on this subscriber.
	If the entity is not authorised, the request may be rejected (e.g. if the requesting entity is recognised as being a valid entity, but not authorised for that subscriber) or silently discarded (e.g. if the requesting entity is not recognised). Appropriate O&M reports are generated.
2.	The UDM stores the identity of the service-related entity and sets the URRP-AMF parameter to indicate that such request is received. If the value of URRP-AMF parameter has changed from "not set" to "set", the UDM initiates Namf_EventExposure_Subscribe_service operation (URRP-AMF) towards the AMF. The UDM may indicate if direct notification to NF shall be used.
Editor's note:	The UDM may also need to send this message to an MME and/or to an entity handling non-3GPP access.
[bookmark: _Hlk494916542]3.	The AMF checks that the requesting entity is authorised to perform this request on this subscriber.
	If the entity is not authorised, the request may be rejected (e.g. if the requesting entity is recognised as being a valid entity, but not authorised for that subscriber) or silently discarded (e.g. if the requesting entity is not recognised). Appropriate O&M reports are generated.
	If the AMF has a MM Context for that user, the AMF sets URRP-AMF to indicate the need to report to the UDM information regarding changes in UE reachability, e.g. when the next NAS activity with that UE is detected.
4.	If the UE state in AMF is in CM-CONNECTED state and RRC state is unknown, the AMF initiates N2 Notification procedure (see clause 4.8.3) to retrieve UE information from RAN. AMF shall also indicate reporting type RRC-Connected state notification.
5.	If UE state in AMF is CM-CONNECTED state and RRC-Connected state, the AMF initiates UE reachability notification using Namf_EventExposure_Notify (SUPI, UE-Reachable) towards either UDM or using direct notification to NF if provided in step 2. The AMF clears the corresponding URRP-AMF for that UE
	If UE state in AMF is CM-IDLE, or CM-CONNECTED and RRC-Inactive, the AMF reports the UE reachability at next UE activity. 
· For UE in CM-IDLE state, the AMF triggers the UE reachability report at next UE activity at NAS signalling.
· For UE in CM-CONNECTED and RRC-Inactive, the AMF triggers the UE reachability report at next N2 UE Notification from existing RAN node (see clause 4.8.3) or Path Switch Request from a new RAN node.
NOTE:	the AMF sets the URRP-AMF even if the AMF believes that the UE is in RRC-Connected or RRC-Inactive state. This is because the next contact from the UE might be via a different RAN node.
Editor's note:	The solution for how Reachability Notification Requests are treated in order to handle UEs that are in the RRC-Inactive state is For Further Study.
[bookmark: _Toc493855837]4.2.5.3	UE Activity Notification procedure
The UE Activity Notification procedure is illustrated in figure 4.2.5.3-1.




Figure 4.2.5.3-1: UE Activity Procedure
1.)	The AMF receives an N1(NAS) signalling indication regarding UE reachability, e.g. a Registration Request or Service Request message from the UE, or a N2 UE Reachability IndicationNotification from the RAN (see clause 8.4.3) or Path Switch Request (see clause 4.9.1.2).
2.)		The AMF checks URRP-AMF setting after processing the procedure triggered by message in step1.
3.	 If the AMF contains an MM context of the UE and if URRP-AMF for that UE is configured to report once that the UE is reachable, the AMF shall initiate Namf_EventExposure_Notify service operation (SUPI, UE-Reachable) message to the UDM or directly to the NF (if previously indicated to AMF in step 2 in clause 4.2.5.2) and clears the corresponding URRP-AMF for that UE. 
3a.3)	When the UDM receives the Namf_EventExposure_Notify service operation (SUPI, UE-Reachable) message or Nudm_UEContextManagement_Registration service for a UE that has URRP-AMF set, it triggers appropriate notifications to the NFs (e.g. SMSF or SMS-GMSC) that have subscribed to the UDM for this notification and clears the URRP-AMF for that UE.
[bookmark: _Toc492719393]
***** End of 1st Change *****

***** 2nd Change *****
[bookmark: _Toc493855886]4.8.3	N2 Notification procedure
This procedure is used by an AMF to request the RAN to report RRC state information, when the target UE is in CM-CONNECTED state. When AMF has requested reporting of subsequent state changes, the need for the RAN to continue reporting ceases when the UE transitions to CM-IDLE or the AMF sends a cancel indication. This procedure may be used for services that require RRC state information (e.g. 5GC MT control and paging assistance, O&M and collection of statistics), or for subscription to the service by other NFs.
Reporting of RRC state transitions can be requested per UE by AMF. Continuous reporting of all RRC state transitions can be enabled by operator local configuration.




Figure 4.8.3-1: RRC state transition notification

1.	The AMF sends a UE State Transition Notification Request message to the RAN. The UE State Transition Notification Request message shall identify the UE for which notification(s) are requested, and may contain a Enable Reachability indicator and a reporting type. The reporting type either indicates whether subsequent state transitions shall also be notified at every RRC state transition, or it indicates single RRC-Connected state notification. The Enable Reachability indicator is used to enable immediate UE reachability.
Editor's note:	This request can either be sent as an indication when the UE context is established towards RAN, or after the UE context has been established. Details concerning N2 messages and the information contained in these messages will be aligned with RAN WG3.
2.	If the UE state in the NG-RAN is RRC-Inactive state and the Enable Reachability indicator is set, the NG-RAN performs RAN paging.
3.	If step 2 was preformed, the UE responds to paging with RRC resume, which moves the UE to RRC-Connected state.
[bookmark: _Hlk490563953]24.	The RAN sends the UE Notification message to report the current RRC state for the UE (i.e. RRC Inactive state or RRC Connected state). The current UE location information (i.e. TAI + Cell Identity) is always included when RRC state information is reported.
	When the AMF has requested reporting about subsequent state transitions, the RAN sends subsequent UE Notification messages to the AMF at every RRC state transition until the UE transitions to CM-IDLE or RAN receives a Cancel UE State Notification message from the AMF.
	When the AMF has requested reporting for single RRC-Connected state notification and UE is in RRC-Connected state, the RAN sends one UE notification message but no subsequent messages. If UE is in RRC-Inactive state, the RAN sends one UE notification message plus one subsequent UE notification message when RRC state transits to RRC-Connected.
35.	The AMF can send a Cancel UE State Notification message to inform the RAN that it should terminate notifications for a given UE. This message should only be used when notification(s) about subsequent state transitions was requested at every RRC state transition.
Editor's note:	Details concerning RRC and N2 messages and the information contained in these messages will be aligned with RAN WG2 and RAN WG3.


***** End of 2nd Change *****
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