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In RAN3#118 based on the LS from SA2, the following agreements were made in RAN3. In this paper we further discuss on the open topics based on SA2 CR and LS R3-231113 from RAN2 on SDT support for eDRX

	R3-226776
1. On the triggering criteria for gNB sending a CN based MT communication handling request to CN, it is decided by RAN3 to leave it to network implementation.
2. On the NGAP message from NG-RAN node to AMF providing the eDRX information for RRC_INACTIVE and requesting the CN to handle the MT communication (Figure 4.8.1.1a-1 steps 2 and 6), RAN3 has made an early agreement to use a class 1 procedure. The details of this class 1 procedure will be discussed by RAN3 during the WI phase next year.
3. When the NG-RAN sends an N2 Notification to the AMF indicating the UE is in RRC_CONNECTED (Figure 4.8.2.2-1 step 3b.1), RAN3 also discussed the possibility to reuse the NGAP class 2 procedure RRC INACTIVE TRANSITION REPORT message defined in TS 38.413 to indicate AMF that the UE is back to RRC_CONNECTED state, but RAN3 has not reached an agreement. RAN3 will continue the discussion during the WI phase next year.
4. When the AMF sends an N2 message to NG-RAN node with the request for the UE to be transitioned to RRC_CONNECTED (Figure 4.8.2.2b-1 step 2), RAN3 has not yet made a decision whether the existing NGAP CN Paging procedure should be enhanced to support CN Triggered RAN Paging with CN based MT communication handling, or if a new NGAP notification procedure should be defined to trigger RAN paging with CN based MT communication handling. RAN3 will continue the discussion during the WI phase next year.

In general, RAN3 will continue discussing the overall functional impacts of CN based MT communication handling on the RAN3 specifications, such as the addition of new IE in the “Core Network Assistance Information for RRC INACTIVE” IE to indicate CN capability of MT communication handling with long eDRX for RRC_INACTIVE, the XnAP and the F1AP impacts during the NR_redcap_enh WI phase next year (as agreed in RP-222675




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 Core Network Assistance Information for RRC INACTIVE IE in 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 RAN3#118 companies agreed to use a Class 1 message to indicate to AMF that UE is moved to RRC_Inactive with long eDRX. Since RRC Inactive Transition Report message is a Class 2, this message cannot be used to inform AMF from RAN on UE state transition to RRC_Inactive with long eDRX. 
Modifying RRC Inactive Transition Report message to a Class 1 message will impact the legacy implementations. 
Hence we propose to introduce a new Class 1 message to inform AMF on the UE state transition to RRC_Inactive with long eDRX.


Proposal 2: Introduce a new Class 1 NGAP message to inform AMF from RAN on the UE state transition to RRC_Inactive with long eDRX. This message can also carry the Inactive eDRX value assigned to the UE. 

When the UE moves back to Connected state, companies discussed re-using the RRC Inactive Transition Report message to inform AMF. However, if a new Class 1 message is introduced to inform the UE state transition to RRC_Inactive, then we prefer to use the same message to inform AMF when the UE transitions back to RRC_Connected state for simplicity.

Proposal 3: Reuse the new Class 1 message (introduced to inform AMF on the UE state transition to RRC_Inactive with long eDRX) to inform AMF from RAN on the UE state transition to RRC_Connected.

The LS R3-231113 from RAN2 proposes to introduce SDT with long eDRX in Inactive state. If RAN3 agrees to support the SDT feature with long eDRX in Inactive state, then the new Class 1 message can be used to inform AMF to enable/disable CN based buffering , while the UE is kept in Inactive state for MO-SDT and MT-SDT data transfer.

Proposal 4: If RAN3 agrees to support SDT with long eDRX in Inactive state, then the new Class 1 message can also be used to inform AMF to enable/disable CN based MT data buffering during ongoing  SDT data transfer to the UE.

CN Triggered RAN Paging

	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.




The CN Triggered RAN Paging is captured as open issue in SA2 specs. For CN Triggered RAN Paging there are two options as below 

Option 1: Reuse existing NGAP Paging message with an additional indication for RAN Paging
Option 2: A new NGAP RAN Paging message.

With RAN3#118 discussion, there was no consensus on Option 1 or 2. 

The LS from RAN2 R3-231113 proposes SDT support for RRC Inactive with long eDRX. If RAN3 agrees to support this feature, then this feature may introduce additional IEs to indicate DL data indication for SDT for CN triggered RAN Paging.

Moreover, the IEs in the existing NGAP Paging need not be replicated into the new message, as the RAN has the necessary IEs for RAN paging in the UE Context already. RAN just needs a trigger to start RAN Paging from AMF. 

Observation 2: SDT support for Inactive with long eDRX will require introduction of additional IEs from AMF to RAN for DL data indication for CN triggered RAN Paging.

Observation 3: RAN only needs a trigger from AMF about DL data notification to start RAN Paging. The required information for RAN Paging is already available in the UE context in RAN. 

Hence our preference is to introduce a new message over NGAP for CN triggered RAN Paging if RAN3 agrees to support SDT for RRC Inactive with long eDRX.

Proposal 5: A new message to indicate CN triggered DL data notification for triggering RAN Paging shall be introduced over NGAP, if RAN3 agrees to support SDT for RRC Inactive with long eDRX.

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 Core Network Assistance Information for RRC INACTIVE IE in NGAP Initial Context Setup Request message to indicate AMF support for CN based MT communication handling

Proposal 2: Introduce a new Class 1 message to inform AMF from RAN on the UE state transition to RRC_Inactive with long eDRX. This message can also carry the Inactive eDRX value assigned to the UE. 

Proposal 3: Reuse the new Class 1 message (introduced to inform AMF on the UE state transition to RRC_Inactive with long eDRX) to inform AMF from RAN on the UE state transition to RRC_Connected.

Proposal 4: If RAN3 agrees to support SDT with long eDRX in Inactive state, then the new Class 1 message can also be used to inform AMF to enable/disable CN based MT data buffering during ongoing  SDT data transfer to the UE.

Observation 2: SDT support for Inactive with long eDRX will require introduction of additional IEs from AMF to RAN for DL data indication for CN triggered RAN Paging.

Observation 3: RAN only needs a trigger from AMF about DL data notification to start RAN Paging. The required information for RAN Paging is already available in the UE context in RAN. 

Proposal 5: A new message to indicate CN triggered DL data notification for triggering RAN Paging shall be introduced over NGAP, if RAN3 agrees to support SDT for RRC Inactive with long eDRX.
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