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In the last RAN3#117-e meeting based on a LS R3-224219 from SA2, two solutions to handle DL NAS signaling and data while UE unreachable in RRC_Inactive state with long eDRX was discussed in R3-224986. Solution 1 is based on CN buffering and Solution 2 is based on RAN buffering.
It was agreed in RAN3 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.

	S2-2207059
The following aspects are concluded as principles for the normative work:
-     It is agreed to support MT data signalling handling in CN when the UE is unreachable due to long extended DRX in RRC inactive. 
-     When the gNB sends an indication to the CN and provides unreachability information (e.g., eDRX values negotiated between UE and gNB for RRC_INACTIVE state), the CN applies the HLCOM functions based on gNB provided unreachability information (as described in solution #6).
-    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 solution #6).
Editor’s Note: Details on possible triggers for gNB to send indication are FFS.

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.
NOTE 2:  Further coordination with RAN WGs may be needed during the normative phase.




Based on the agreements in all WGs, in this paper we discuss further on CN buffering solution impacts in RAN3.

Discussion

Trigger for Inactive Notification from RAN to 5GC

In RAN3 and SA2 CN buffering of MT data and signalling is agreed. However, it is still FFS on how when the CN gets notified on the UE moved to RRC_Inactive state with eDRX. There are two ways in which CN can be aware of the UE state.

Option 1: RAN shall notify CN when the UE is moved to RRC_Inactive with eDRX. With this the CN shall be aware that UE may not be reachable and CN performs MT data signalling to UE and buffer any DL NAS or data. The existing NGAP RRC Inactive Transition Report can be reused for RAN to notify CN that UE has moved to RRC_Inactive with eDRX longer than 10.24s.

Option 2: Upon any MT signalling or data arrival, RAN may realise that UE is unreachable and then notify CN that UE has moved to RRC_Inactive with eDRX. For any MT signalling data, RAN may send NAS Non Delivery Notification to CN and also indicate that UE is in RRC_Inactive with eDRX. This would be similar to any failure handling at RAN. 

When RAN is aware that UE may not be reachable due to RRC_Inactive with eDRX, it is simpler to make the CN aware of the UE’s RRC state instead of RAN and CN performing failure handling upon arrival of the MT signaling data. Hence our preference is for Option 1 and reuse the existing RRC Inactive Transition Report to inform CN on the UE’s RRC state.

Observation 1: With Option 2, if the AMF is not informed of the UE’s state transition to RRC_Inactive with eDRX, DL NAS from AMF and DL data for not reachable UEs in RRC_Inactive with eDRX, needs to undergo failure handling at both RAN and CN.
Proposal 1: RAN to notify CN when the UE is moved to RRC_Inactive state with eDRX longer than 10.24s
Proposal 2: Agree to reuse the NGAP RRC Inactive Transition Report message for RAN to notify CN upon UE RRC state transition to RRC_Inactive with eDRX

CN Triggered RAN Paging

Based on one of the above options, CN can be made aware of the UE’s unreachability due to RRC_Inactive with eDRX. When any MT signalling or DL data arrives, CN can trigger RAN Paging in the respective NG-RANs. Again there are 2 options for CN triggered RAN Paging. 

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. 

Proposal 3: RAN3 agrees to reuse existing NGAP Paging message for CN triggered RAN paging with an indication for RAN Paging. 


Summary 

Based on the discussion, we have following observations: 
Observation 1: Based on Option 2, if the AMF is not informed of the UE’s state transition to RRC_Inactive with eDRX, DL NAS from AMF and DL data for not reachable UEs in RRC_Inactive with eDRX, needs to undergo failure handling at both RAN and CN.
Proposal 1: RAN to notify CN when the UE is moved to RRC_Inactive state with eDRX longer than 10.24s
Proposal 2:  Agree to reuse the NGAP RRC Inactive Transition Report message for RAN to notify CN upon UE RRC state transition to RRC_Inactive with eDRX
Proposal 3: RAN3 agrees to  reuse existing NGAP Paging message for CN triggered RAN paging with an indication for RAN Paging. 
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