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1 Introduction

In the last RAN3#119bis-e meeting, RAN3 made a good progress to support CN buffering for RedCap UEs in RRC Inactive with long eDRX. In this paper we discuss the remaining few open issues from the last meeting. We also provide our views on the LS R3-231113 from RAN2 to support SDT in Inactive with long eDRX. 

2 Discussion

2.1 Open issues on RRC state and PTW

	RAN3#119bis-e

2) The discussion on support of SDT and long eDRX>10.24 seconds is postponed to next meeting pending any updates from SA2 (e.g. inclusion of MT-SDT Data Size in NG message) and RAN3 progress on the signalling to support the CN Based MT Communication handling in RAN3 specifications.

3) PTW infor over NGAP?




In the last RAN3 meeting, it was for further discussion if RRC state needs to be indicated in the NGAP MT COMMUNICATION HANDLING REQUEST. The same NGAP MT COMMUNICATION HANDLING REQUEST is used to inform AMF when the UE goes to Inactive and when the UE comes back to connected again. Hence when the message is received at the AMF, AMF should know what the RRC state of the UE is which NG-RAN is notifying the AMF. Based on the RRC state, so that AMF can know if UE is reachable for any MT communication.
When SDT is supported in RRC Inactive with long eDRX, NG-RAN may have to inform that UE is reachable while the UE is still in RRC Inactive state. Hence we think RRC State or UE reachability indication is needed in NGAP MT COMMUNICATION HANDLING REQUEST
Proposal 1: NG-RAN to include RRC state of the UE or UE reachability indication in NGAP MT COMMUNICATION HANDLING REQUEST to inform the AMF of UE reachability in different RRC states for MT communication.

Inactive eDRX is agreed to the sent to AMF from NG-RAN in NGAP MT COMMUNICATION HANDLING REQUEST message. It was unclear if PTW is required to be sent by NG-RAN to AMF.

AMF needs the eDRX cycle to calculate the PTW start to trigger DL Data Notification for MT data/signaling. Hence to calculate the PTW start, inactive PTW length is not needed at AMF. However in a corner case, if DL data arrives after PTW start, then AMF may want to know if DL Data Notification can still be triggered before the PTW end. For such corner scenarios, inactive PTW length may be required at AMF.

Proposal 2: Inactive PTW length shall be sent to AMF in NGAP MT COMMUNICATION HANDLING REQUEST along with inactive eDRX cycle for AMF to calculate the PTW end to trigger DL Data Notification.
2.2 SDT support in RRC Inactive with long eDRX

RAN2 has sent an LS R3-231113 in the last RAN3#119bis-e meeting notifying RAN3 that RAN2 is planning to support SDT with long eDRX in Inactive for RedCap UEs. Due to lack of time the support for LS was not discussed. SA2 has sent an LS R3-232506 this meeting informing RAN2 and RAN3 that SA2 has agreed few CRs to support SDT with long eDRX in Inactive state. 
From RAN3 pov, we think support MO-SDT with long eDRX is quite simple as it only requires NG-RAN to indicate to AMF that UE is reachable during MO-SDT. Though this increases the signaling over NG interface, it is feasible to support MO-SDT in RAN3

Observation 1: Supporting MO-SDT with long eDRX is feasible 
MT-SDT with long eDRX is a bit complex when compared to MO-SDT as the MT packets will be buffered in CN. CN is unaware of the SDT configured bearers at RAN level. Since the knowledge of SDT is not available in AMF, AMF needs to send all the required data like PPI, ARP, 5QI, QFI, PDU Session ID to help NG-RAN to identify the SDT configured bearer to trigger RAN Paging for SDT.
Observation 2: Supporting MT-SDT is complex as AMF is unaware of the SDT configured bearers and the MT data is buffered in CN. 
Since it is technically feasible to support both MO-SDT and MT-SDT in NG-RAN, RAN3 can support SDT with long eDRX in RRC Inactive. 
Proposal 3: RAN3 to send LS to RAN2 notifying that RAN3 has agreed to support SDT in RRC inactive with long eDRX for RedCap UEs

2.3 MT-SDT

SA2 has agreed in CR S2-2305618 that PPI, ARP, 5QI, QFI, PDU Session ID shall be sent to NG-RAN in N2 notification for DL MT Data. 
	S2-2305618

2.
The AMF sends an N2 message to NG-RAN with the request for the UEs RRC connection to be resumed. The AMF may include the following parameter(s) the PPI, the ARP and the 5QI, and/or QFI of the QoS Flow of the PDU Session ID in the N2 message to trigger and enable RAN paging.

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 WGs.

3.
NG-RAN performs RAN paging towards the UE considering the parameters provided by the AMF.




The IEs PPI, ARP, 5QI, QFI, PDU Session ID in DL Data Notification message are needed at NG-RAN in identify the bearer with SDT configuration to trigger RAN Paging for MT-SDT.

Proposal 4: NGAP DL MT DATA NOTIFICATION message shall contain PPI, ARP, 5QI, QFI, PDU Session ID to support RAN Paging for MT-SDT

Observation 3: Based on the QFI and PDU Session ID, NG-RAN can identify the DRBs associated to the PDU Session and QoS Flow and also identify if the DRBs are configured for SDT.

Since SDT is a RAN feature, AMF need not be made aware of the SDT configuration at NG-RAN.

Proposal 5: AMF need not be made aware of the SDT configuration for PDU session in NGAP MT COMMUNICATION HANDLING REQUEST 

When NG-RAN identifies that DL data notification is for SDT bearer then NG-RAN shall follow the agreements in MT-SDT WI for RAN paging with MT-SDT indication.

Proposal 6: If the NG-RAN identifies that NGAP DL MT DATA NOTIFICATION is for DRB(s) configured with SDT, then NG-RAN shall indicate MT-SDT in the XnAP and F1AP RAN Paging.

Proposal 7: The MT-SDT indication in XnAP RAN Paging and F1AP RAN Paging message for RAN Paging for long eDRX shall follow the agreements from MT-SDT WI 

Along with PPI, ARP, 5QI, QFI, PDU Session ID, if DL data volume for MT data is available at NG-RAN, then NG-RAN can make appropriate decision to trigger RAN Paging for SDT. RAN3 can inform SA2 in the response LS to include DL data volume in DL Data Notification message.
Proposal 8: RAN3 to send LS to SA2 to include DL data volume in the NGAP DL MT DATA NOTIFICATION message along with the other parameters. LS in R3-233126
From the agreed SA2 CRs it is unclear on how NG-RAN can identify if the DL Data Notification is for DL signaling or DL data. The presence of PPI, ARP, 5QI, QFI, PDU Session ID can indicate that DL Data Notification is for DL data and the absence of these IEs in DL Data Notification can indicate that notification is for DL signaling. This differentiation will assist NG-RAN for SDT indication in RAN Paging.

Observation 4: It is unclear on how NG-RAN can identify if the DL Data Notification is for DL signaling or DL data to trigger appropriate RAN Paging
Proposal 9: RAN3 can assume that the absence of IEs PPI, ARP, 5QI, QFI, PDU Session ID in DL Data Notification can indicate that notification is for DL signaling. RAN3 to inform the assumption to SA2 in the response LS R3-233126.
2.4 MO-SDT

The UE can be kept in RRC Inactive by NG-RAN while performing MO-SDT. AMF needs to be notified that UE is reachable in Inactive for transferring any buffered DL data during MO-SDT. When MO-SDT completes then AMF needs to be informed that UE is not reachable. As long as MO-SDT is not frequent, notifying AMF during MO-SDT should not increase the NGAP signaling overhead.  
Proposal 10: When UE in long eDRX initiates MO-SDT, NG-RAN should inform AMF via NGAP MT COMMUNICATION HANDLING REQUEST that UE is reachable for any MT data/signalling while the UE is kept in RRC Inactive state

Proposal 11: When UE completes MO-SDT, NG-RAN should inform AMF via NGAP MT COMMUNICATION HANDLING REQUEST that UE is not reachable for any MT data/signalling while the UE is kept in RRC Inactive state

3 Summary
Based on the above discussion the following Observations and Proposal are made –
Proposal 1: NG-RAN to include RRC state of the UE or UE reachability indication in NGAP MT COMMUNICATION HANDLING REQUEST to inform the AMF of UE reachability in different RRC states for MT communication.

Proposal 2: Inactive PTW length shall be sent to AMF in NGAP MT COMMUNICATION HANDLING REQUEST along with inactive eDRX cycle for AMF to calculate the PTW end to trigger DL Data Notification.

Observation 1: Supporting MO-SDT with long eDRX is feasible. 
Observation 2: Supporting MT-SDT is complex as AMF is unaware of the SDT configured bearers and the MT data is buffered in CN. 

Proposal 3: RAN3 to send LS to RAN2 notifying that RAN3 has agreed to support SDT in RRC inactive with long eDRX for RedCap UEs

Proposal 4: NGAP DL MT DATA NOTIFICATION message shall contain PPI, ARP, 5QI, QFI, PDU Session ID to support RAN Paging for MT-SDT

Observation 3: Based on the QFI and PDU Session ID, NG-RAN can identify the DRBs associated to the PDU Session and QoS Flow and also identify if the DRBs are configured for SDT.

Proposal 5: AMF need not be made aware of the SDT configuration for PDU session in NGAP MT COMMUNICATION HANDLING REQUEST 

Proposal 6: If the NG-RAN identifies that NGAP DL MT DATA NOTIFICATION is for DRB(s) configured with SDT, then NG-RAN shall indicate MT-SDT in the XnAP and F1AP RAN Paging.

Proposal 7: The MT-SDT indication in XnAP RAN Paging and F1AP RAN Paging message for RAN Paging for long eDRX shall follow the agreements from MT-SDT WI 

Proposal 8: RAN3 to send LS to SA2 to include DL data volume in the NGAP DL MT DATA NOTIFICATION message along with the other parameters. LS in R3-233126
Observation 4: It is unclear on how NG-RAN can identify if the DL Data Notification is for DL signaling or DL data to trigger appropriate RAN Paging

Proposal 9: RAN3 can assume that the absence of IEs PPI, ARP, 5QI, QFI, PDU Session ID in DL Data Notification can indicate that notification is for DL signaling. RAN3 to inform the assumption to SA2 in the response LS R3-233126.

Proposal 10: When UE in long eDRX initiates MO-SDT, NG-RAN should inform AMF via NGAP MT COMMUNICATION HANDLING REQUEST that UE is reachable for any MT data/signalling while the UE is kept in RRC Inactive state

Proposal 11: When UE completes MO-SDT, NG-RAN should inform AMF via NGAP MT COMMUNICATION HANDLING REQUEST that UE is not reachable for any MT data/signalling while the UE is kept in RRC Inactive state

