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1 Introduction

In the last RAN3#121 meeting all the remaining issues to support RRC Inactive with long eDRX for Redcap was addressed. In this RAN3#121bis meeting, we discuss the support of SDT with long eDRX for RRC Inactive UEs in this paper.
2 Discussion

	S2-2309757
SA2 thanks RAN3 for the LS (R3-233347) on “INACTIVE eDRX above 10.24sec and SDT” with the following bullets.

1. RAN3 has agreed to include the RAN configured Paging Time Window (PTW) in the MT COMMUNICATION HANDLING REQUEST message, when the NG-RAN sends this message to request CN applying HLCOM.
2. Following SA2 and CT4 updates, RAN3 has agreed to include the QFI, PPI, ARP and PDU session ID of the QoS Flow in the DL DATA NOTIFICATION message from AMF to NG-RAN requesting connection resume. Concerning signalling 5QI, RAN3 is still discussing it and would like to check with SA2, if the signalled 5QI can be different than the one associated with the stored QFI in the RAN UE context. 
3. Furthermore, RAN3 has discussed the need to signal the DL data size in the DL DATA NOTIFICATION message to help NG-RAN making decision if MT-SDT paging can be performed based on the QFI associated with the configured SDT radio bearer. RAN3 would like to ask SA2 and CT4 whether it is feasible that DL data size can be signalled to the NG-RAN (e.g. for QoS flows that have buffered data in the CN) along with the paging differentiation parameters to assist NG-RAN for MT-SDT paging decision.
For the information in bullet 1 of in the overall description related to NG-RAN provides of PTW parameter for RRC_INACTIVE eDRX to CN. SA2 has agreed the attached CRs (TS 23.501 CR 4770 and TS 23.502 CR 4322).

For the two questions in bullet 2 and 3, SA2 discussed the issues and provided the following responses:

Answer 2: When NGAP DL DATA NOTIFICATION is triggered by downlink data on user plane, the signalled 5QI is the same as the one stored in RAN UE context. For the case of NGAP DL DATA NOTIFICATION is triggered by MT signalling, SA2 will continue the discussion and provide further response. 

Answer 3: SA2 discussed the issue and considers it’s technically feasible for UPF/SMF to provide the DL data size of the first downlink packet to NG-RAN via AMF. SA2 also discussed if more accurate data size is needed besides the first packet, but no consensus could be reached. 

SA2 asks RAN3 to provide view regarding if indicating the first downlink packet data size by 5GC is sufficient for NG-RAN to decide the use of MT-SDT.



From the above SA2 LS, there are two open issues on 5QI and DL data size for DL packet.

2.1 5QI

On the 5QI, SA2 has confirmed that 5QI of the DL data on the user plane triggering the RAN Paging Request is same the stored 5QI in the RAN UE Context. Hence it is clear that 5QI is not needed for RAN Paging Request triggered due to DL data in user plane as NG-RAN can know the 5QI from the UE context stored in RAN.
On the 5QI for RAN Paging Request triggered due to MT signaling, we do not see any valid scenario where the 5QI needs to be provided by AMF. If the MT signaling is for a 5QI change, the RAN Paging can still happen on the stored 5QI from UE context as the new 5QI is not configured yet.

Observation 1: Based on SA2 LS response 5QI for DL data will be same as the one stored in RAN UE context. On MT signaling triggered RAN Paging Request, there is no valid scenario for which 5QI would be needed in RAN Paging Request. 

Proposal 1: Based on the above Observation, 5QI is not needed in RAN Paging Request. RAN3 shall send an LS to SA2 for removal of 5QI in RAN Paging Request.
2.2 DL Data Size

SA2 has mentioned in the LS response that RAN Paging Request will be triggered upon a first DL packet arrival in the UPF. The RAN Paging Request will contain the QFI and PDU Session ID of the first DL packet. If the first DL packet belongs to a SDT bearer, then NG-RAN shall trigger a RAN Paging with SDT indication. If the first DL packet belongs to a non-SDT bearer, then NG-RAN shall trigger normal RAN Paging without SDT indication.

However, if the first DL packet is for non-SDT bearer and the subsequent DL packet is for SDT bearer, and only the first DL packet will be notified to NG-RAN in RAN Paging Request or the DL packet on QFI with high PPI. NG-RAN in this case, cannot trigger RAN Paging with SDT indication and NG-RAN will trigger normal RAN Paging. This is not an issue as this is not a common scenario. UPF will immediately notify the AMF when the first DL packet arrives and UPF may not buffer packets the subsequent packets. Even if there are DL packets for SDT bearers of a QFI buffered at UPF, NG-RAN cannot trigger RAN Paging with SDT, as there are DL packets for both SDT and non-SDT bearers. Hence NG-RAN has to trigger normal resume.
Observation 2: If the first DL packet belongs to a QFI with non-SDT bearer, and the next DL packet belongs to a QFI with SDT bearer, then NG-RAN will not initiate SDT but rather trigger RRC Resume for non-SDT. 

Observation 3: Multiple DL packets of different QFIs containing SDT and non-SDT bearers, arriving at the UPF at the same time could be a race condition and not a common scenario. Hence this scenario can be de-prioritized. 
Proposal 2: Based on the QFI, Data size and PDU Session ID of the first downlink packet, NG-RAN decides whether MT-SDT should be triggered.
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After triggering MT-SDT, if the NG-RAN received large DL data from UPF, then NG-RAN can decide to switch to non-SDT transmission.
Proposal 3: If NG-RAN receives large DL data from UPF, then NG-RAN can decide to switch to non-SDT transmission. 
Proposal 4: RAN3 to respond to SA2 LS that data size of first DL packet is sufficient for RAN to trigger SDT RAN Paging
There were proposals from other countries that SDT indication should be sent to AMF for AMF to signal accordingly in the RAN Paging Request. We think that SDT is a RAN feature and AMF need not be made aware of the RAN features. 

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

The SDT signaling triggered by RAN Paging Request by AMF, NG-RAN shall follow the agreements made in SDT WI.

Proposal 6: If the NG-RAN identifies that NGAP RAN Paging Request is for DRB(s) configured with SDT, then NG-RAN shall follow the agreements from MT-SDT WI for RAN Paging over F1 and Xn interfaces.

	S2-2309750
If NG-RAN determines that the connection resume is for Small Data Transmission as defined in TS 38.300 [9] and step 4a or steps 4b.1 to 4b.5 have been performed, then NG-RAN keeps the UE in RRC_INACTIVE state and the UL/DL Small Data are transferred via the NG-RAN. Based on the procedures defined in TS 38.300 [9],if the UE is re-configured with RRC Inactive with eDRX>10.24s, the NG-RAN may send an N2 message to 5GC as described in step 2 in clause 4.8.1.1a so the CN can then handle mobile terminated (MT) communication.




Based on the S2 agreements, it is clear that for NG-RAN should inform AMF when UE is reachable or not, when UE triggers MO-SDT while in RRC Inactive with long eDRX. With the UE reachability indication from NG-RAN for MO-SDT, AMF can transfer any DL data packet to the UE during an ongoing MO-SDT procedure.

Proposal 7: 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/signaling while the UE is kept in RRC Inactive state. 

Proposal 8: 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/signaling while the UE is kept in RRC Inactive state.

3 Summary
Based on the above discussion the following Observations and Proposal are made –
Observation 1: Based on SA2 LS response 5QI for DL data will be same as the one stored in RAN UE context. On MT signaling triggered RAN Paging Request, there is no valid scenario for which 5QI would be needed in RAN Paging Request. 

Proposal 1: Based on the above Observation, 5QI is not needed in RAN Paging Request. RAN3 shall send an LS to SA2 for removal of 5QI in RAN Paging Request.

Observation 2: If the first DL packet belongs to a QFI with non-SDT bearer, and the next DL packet belongs to a QFI with SDT bearer, then NG-RAN will not initiate SDT but rather trigger RRC Resume for non-SDT. 

Observation 3: Multiple DL packets of different QFIs containing SDT and non-SDT bearers, arriving at the UPF at the same time could be a race condition and not a common scenario. Hence this scenario can be de-prioritized. 
Proposal 2: Based on the QFI, Data size and PDU Session ID of the first downlink packet, NG-RAN decides whether MT-SDT should be triggered.
Proposal 3: If NG-RAN receives large DL data from UPF, then NG-RAN can decide to switch to non-SDT transmission. 

Proposal 4: RAN3 to respond to SA2 LS that data size of first DL packet is sufficient for RAN to trigger SDT RAN Paging

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 RAN Paging Request is for DRB(s) configured with SDT, then NG-RAN shall follow the agreements from MT-SDT WI for RAN Paging over F1 and Xn interfaces.

Proposal 7: 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/signaling while the UE is kept in RRC Inactive state. 

Proposal 8: 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/signaling while the UE is kept in RRC Inactive state.
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