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Abstract of the contribution: This paper propose to discuss the scope of Reachability procedure for 5GS.
Discussion

Reachability management procedure has been approved at the last meeting. The original intention of Reachability procedure is to introduce the similar concept with EPS URRP-MME functionality as below. However the clause for Reachability procedure which is adopted in TS 23.502 is more wide scope than EPS URRP-MME functionality.
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.
What is the UE Reachability in EPS
URRP-MME is very basic UE reachability concept which implicates whether a UE is registered with the requested system or not. 
In Rel-13, in order to resolve data loss and signalling overload owing to power saving functionality (i.e. PSM, extended idle mode DRX), High Latency Communication (HLcom) functionality has been specified which including "UE reachability" monitoring functionality.

For HLcom, UE reachability event in MME side can be characterized as below:

1) MME detects the UE transitions to ECM_CONNECTED (for a UE using PSM or extended idle mode DRX)

2) MME detects when the UE will be become reachable for paging (for a UE using extended idle mode DRX)
For a UE using normal DRX, MME considers the UE is always reachable for paging.

An MME can detect the moment of UE reachability for both cases (i.e. UE enters ECM_CONNECTED and UE is reachable for paging) since the MME manages PSM timer and also calculates extended idle mode DRX cycle.
What is the UE Reachability in 5GS
5GS will adopt new RRC state 'RAN-Inactive' in CM-CONNECTED so UE may not immediately reachable for terminated service (i.e. RAN paging & RAN buffering may be required). However SA2 never discussed following question deeply.

What is the UE Reachability in 5G System?
If we only cover similar scope with URRP-MME then there is no related impact with RAN-Inactive state. The detection of URRP-MME event is triggered with Mobile Originated UE activity (e.g. next NAS activity by a UE).
Even we consider High Latency Communication for 5GS, it is not clear yet what is the acceptable latency for RRC-Inactive period. Also we never discussed and agreed whether the RAN-Inactive state is transparent to 5GC (i.e. AMF) or not. 
Also "UE reachability for paging" for HLcom does not require actual paging transmission by the MME but calculation of paging available time by MME is required. However we are not clear yet whether AMF can derive paging available time since no consensus made for DRX feature for 5G both for CM-IDLE and also RAN-Inactive.

Proposal

Due to above reasons, it is proposed to resolve following questions first then we can discuss whether we can extend the scope of Reachability procedure beyond URRP-AMF.

Q1: RRC state (i.e. RRC-Inactive, RRC-Connected) when a UE is CM-CONNECTED is transparent to AMF or not?

Q2: If the answer of Q1 is yes, AMF consider a UE in CM-CONNECTED and RAN-Inactive state as Reachable or not? 

Q3: For a UE applying power saving functionality, detection of reachability event by AMF is realized as reachable for paging or transition to RRC-CONNECTED (or CM-CONNECTED) via transmission of Paging Request?
Proposal: Till the completion of the Power Saving Functionality and RAN-Inactive feature it is proposed to limit the usage of Reachability procedure only for URRP-AMF feature.

Also it is proposed to add the following to the TS 23.502.

*************** Start of changes *********************

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.
4.2.5.1
General

Elements of this procedure are used by both "SMS over NAS" and UDM initiated UE Reachability Notification requests.


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.
Editor's note:
Whether to extend the scope of this Reachability procedures beyond URRP-AMF is FFS and depends on the conclusion of Power Saving Functionality (i.e. DRX in CM-IDLE and CM-CONNECTED) and also RAN-Inactive feature.
4.2.5.2
UE Reachability Notification Request procedure

The UE Reachability Notification Request procedure is illustrated in Figure 4.2.5.2-1.
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Figure 4.2.5.2-1: UE Reachability Notification Request Procedure


0.
During the Registration or subscription update procedure, the UDM informs the AMF of the identities (e.g. FQDNs) of the Network Entities that are authorised to request notifications on this UE's reachability. 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 sends a UE-REACHABILITY-NOTIFICATION-REQUEST (URRP-AMF) to the AMF.
Editor's note:
The UDM may also need to send this message to an MME and/or to an entity handling non-3GPP access.
3a
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.

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.

3b
If an SMS over NAS delivery attempt fails, the VPLMN locally sets the URRP-AMF (as well as following other "SMS over NAS" behaviour).

Editor's note:
The entity with the VPLMN will be clarified once the "SMS over NAS" solution is clarified.

4.2.5.3
UE Activity Notification procedure

The UE Activity Notification procedure is illustrated in Figure 4.2.5.3-1.
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Figure 4.2.5.3-1: UE Activity Procedure

1)
The AMF receives an indication regarding UE reachability, e.g. a Registration Request or Service Request message from the UE.

2)
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 send a UE-Activity-Notification (Permanent ID, UE-Reachable) message to the UDM and clears the corresponding URRP-AMF for that UE.

3)
When the UDM receives the UE-Activity-Notification (Permanent ID, UE-Reachable) message or the Update Location message for a UE that has URRP-AMF set, it triggers appropriate notifications to the entities that have subscribed to the UDM for this notification and clears the URRP-AMF for that UE.

*************** End of changes *********************
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