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It was agreed in RAN3#117-e that CN buffering solution is preferred. RAN2 has also indicated in the LS R3-225314 that CN buffering solution is preferred. In SA2#152-E meeting, it was also agreed and captured that CN buffering solution is preferred. An LS R3-226170 is received from SA2 following the agreement made in SA2 and corresponding CRs to TS 23.501 and TS 23.502

	R3-226170
Based on the answer provided by RAN3 and RAN2, SA2 has concluded to support the CN based MT communication handling for UE in RRC_INACTIVE with eDRX (>10.24s) as following.
-	It is agreed to support MT data and signalling handling within the CN when the UE is unreachable due to long extended DRX in RRC inactive.
-	The gNB sends an indication to the CN to handle MT communication while the UE is in RRC_INACTIVE state and provides unreachability information (e.g., eDRX values negotiated between UE and gNB for RRC_INACTIVE state). This allows the CN to apply the HLcom functionality (e.g. data buffering, notifications to other network and application functions etc) based on the unreachability information the gNB provided (as described in CR3705 and CR3555).
-	If the gNB has indicated the UE has entered RRC_INACTIVE to the CN, the gNB also notifies the CN about the RRC State transition back to RRC_CONNECTED (as described in CR3555). 
NOTE 1:	If the indication of UE transition to RRC_INACTIVE is not sent (or sent after UE has entered RRC_INACTIVE) by the gNB then until CN receives it the CN cannot apply HLcom functionality and other NFs will not be aware of the UE reachability, and certain HLcom related services provided to the AF via NEF would not be available. Downlink data transmitted from the UPF to RAN might be discarded and not delivered to the UE.

SA2 is currently further discussing if the conditions for gNB to send request for CN based MT communication handling can be implementation based (e.g, CN based MT communication handling is always triggered when gNB decides to apply long eDRX for RRC_INACATIVE, or gNB may decides not to trigger such in certain conditions, e.g., if UE is static and has uplink data only).




This paper discusses the open issues pointed out by SA2 which is in RAN3’s scope.

Discussion

AMF Indication for CN based MT communication handling

In the LS R3-226170, SA2 has mentioned that AMF shall indicate whether it supports CN based MT communication handling in CR to TS 23.502 in S2-2209675 as highlighted.
	4.8.1.1a	Connection Inactive procedure with CN based MT communication handling
This procedure may be initiated by the serving NG-RAN node when CN based mobile terminating (MT) communication handling is requested for a UE that is configured with eDRX cycle value longer than 10.24 seconds for RRC_INACTIVE state and has at least one PDU session with active user plane as defined in clause 5.31.7 of TS 23.501 [2].


Figure 4.8.1.1a-1: NG-RAN initiated Connection Inactive procedure with CN based MT communication handling
0.	The UE is registered in the network with negotiated eDRX parameters for CM-IDLE state and is in CM-CONNECTED with RRC_CONNECTED state. The AMF provides the eDRX cycle value for CM-IDLE state to NG-RAN as part of the RRC Inactive Assistance Information as defined in clause 5.3.3.2.5 of TS 23.501 [2]. The AMF also includes support indication of CN based MT communication handling for UE in CM-CONNECTED with RRC_INACTIVE state.




Based on the current design AMF indicates it support for certain capabilities in Initial Context Setup Request message. Following the similar design, we propose to add a new IE in Initial Context Setup Request Procedure to indicate AMF support for CN based MT communication handling. CR provided in [2].
Observation 1: SA2 has mentioned in LS R3-226170, that AMF shall indicate whether it supports CN based MT communication handling in CR to TS 23.502 in S2-2209675
Proposal 1: A new enumerated IE is added to NGAP Initial Context Setup Request message to indicate AMF support for CN based MT communication handling
Trigger for Inactive Notification from RAN to 5GC

In the SA2 LS it is FFS on how when the CN gets notified on the UE moved to RRC_Inactive state with eDRX. 
SA2 has mentioned that SA2 is still discussing if the trigger to inform the AMF on UE’s state change to RRC_inactive with long eDRX can be implementation specific or spec defined. 

	From S2-2209675 Section 4.8.1.1a

Editor’s note:	Whether the N2 message to be used is a new message or an existing message, e.g. N2 notification, needs coordination with RAN WG considering also if it’s NGAP class 1 or class 2 procedure.




Our preference to is to leave it to the implementation as there could be different scenarios under which NG-RAN may notify AMF on the UE state change. 

Proposal 2: Conditions for gNB to inform AMF for CN based MT communication handling can be implementation based.

When NG-RAN decides to report the UE state change to RRC_Inactive with long eDRX, there are 2 options as shown below.


Option 1: Reuse NGAP RRC Inactive State Transition Report message. 
The RRC Inactive State Transition Report is currently sent to AMF by NG-RAN upon request by AMF in NGAP Initial Context Setup message. The same message can be sent by NG-RAN to AMF to report UE state transition to RRC_Inactive, as the motivation of the message is same, just the trigger conditions to send the message from NG-RAN is different. A new IE needs to be added to RRC Inactive State Transition Report message to provide eDRX value configured to the UE. CRs provided in [2].

Option 2: Introduce a new message
A new NGAP Class 2 message can be introduced for NG-RAN to indicate AMF that UE’s state has changed to RRC_Inactive with long eDRX. Our preference is not a introduce a new message for this scenario, as existing message can easily cater to this requirement. 

Proposal 3: RAN3 agrees to reuse NGAP RRC Inactive State Transition Report message for NG-RAN to report to AMF when UE’s state is transitioned to RRC_Inactive with long eDRX and update the trigger to report RRC Inactive State Transition Report message.
Proposal 4: Add a new IE in NGAP RRC Inactive State Transition Report to report NG-RAN assigned eDRX value to UE when transitioned to RRC_Inactive.

CN Triggered RAN Paging

The LS from SA2 mentions that the message used to trigger RAN Paging for RRC_Inactive UE is FFS. It is also mentioned that the solution needs to be coordination with RAN WG. We think from RAN3 pov, we can provide our preference to SA2.

	From S2-2209675 Section 4.8.2.2b

2.	The AMF sends an N2 message to NG-RAN with the request for the UE to be transitioned to RRC_CONNECTED.
Editor’s note:	Whether the N2 message to be used is a new message or an existing message, e.g. N2 notification, needs coordination with RAN WG.




There are 2 options - 
Option 1: Reuse existing NGAP Paging message with an additional indication for RAN Paging
Option 2: A new NGAP RAN Paging message

Our preference is Option 1 since the paging related IEs are available in the NGAP Paging message and one new IE needs to be added to the message to indicate RAN Paging. Whereas in case of a new RAN Paging message, most of the existing NGAP Paging IEs needs to be replicated into the new message. CR provided in [2]. Reply LS provided in [3]

Proposal 5: RAN3 agrees to reuse existing NGAP Paging message for CN triggered RAN paging with an indication for RAN Paging. 

Proposal 6: Send reply LS to SA2 with the agreements made in RAN3
Summary 

Based on the discussion, we have following observations and proposals: 
Observation 1: SA2 has mentioned in LS R3-226170, that AMF shall indicate whether it supports CN based MT communication handling in CR to TS 23.502 in S2-2209675
Proposal 1: A new enumerated IE is added to NGAP Initial Context Setup Request message to indicate AMF support for CN based MT communication handling

Proposal 2: Conditions for gNB to inform AMF for CN based MT communication handling can be implementation based.

Proposal 3: RAN3 agrees to reuse NGAP RRC Inactive State Transition Report message for NG-RAN to report to AMF when UE’s state is transitioned to RRC_Inactive with long eDRX and update the trigger to report RRC Inactive State Transition Report message.
Proposal 4: Add a new IE in NGAP RRC Inactive State Transition Report to report NG-RAN assigned eDRX value to UE when transitioned to RRC_Inactive.
Proposal 5: RAN3 agrees to reuse existing NGAP Paging message for CN triggered RAN paging with an indication for RAN Paging. 

Proposal 6: Send reply LS to SA2 with the agreements made in RAN3
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