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1. Introduction
In the last RAN3 meeting, for the incoming RAN2 LS [1], RAN3 has discussed Uu based solution and network based solution, and then has achieved the following agreement:
Align with RAN2 solution in stage2 specs in the next meeting.
Agree with network based solution in the next meeting, unless the showstopper is found for network solution.

In this meeting some contributions provide analysis on both of the solutions. However, for the network based solution in [2], we see maybe there’s some impact the behaviors of UE and 5GC. This paper provides some analysis on it.

2. Discussion
In the contribution [2], it’s proposed to consider a RAN3 solution, which could be alternatively used which consists in relocating the UE context over Xn and new serving gNB generating the classical RRC Setup. 
The overall procedure of the network based solution is shown below:
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Figure 3: Optimized switch from SDT to RRC connected after partial context transfer for non-supporting UEs but RAN3 impact
First of all, if the receiving gNB decides to fall back to new RRC Connection, it’s strange why the receiving gNB initiates Xn Retrieve UE Context Request again after Retrieve Failure. We understand that there’s no need to initiate another Xn Retrieve UE Context Request towards the last serving gNB for the following-up RRC Setup procedure.
Observation 1: The overall flow is not correct, no need to initiate another Retrieve UE Context Request to support RRC fallback.

To support the data transmission, the whole procedure as showed above is incomplete, PDU session(s) and DRB(s) should be established for the transmission of the data including the DL non-SDT data. How the PDU session(s) and DRB(s) are established should be considered.
Observation 2: PDU Session(s) and DRB(s) should be established after RRCSetup to transfer the DL data.

When UE receives the RRC Setup, what’s the expected behavior of UE?
In TS 38.300, for Inactive to Connected transition, the RRC fallback procedure is shown below:
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Where the step 6, setup of new RRC Connection is referred to the procedures in section 9.2.1.3, as below:
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[bookmark: _GoBack]According to the procedure as above, when UE receives RRCSetup message, it initiates NAS recovery by proving the Service Request in the RRCSetupComplete message, then the receiving gNB should send Initial UE Message with the Service Request towards 5GC. Then 5GC initiate UE Context Setup (iucluding PDU Session(s) Request procedure towards the receiving gNB, then AS security and DRB(s) are established, which could be used to transfer the DL data.
Observation 3: After sending the RRCSetup to UE, the NAS recovery procedure should be used to establish the PDU session(s)/DRB(s) for transmission of DL non-SDT data.  
As above, there’re so many steps, and new UE context will be established in UE, NG-RAN and 5GC. And corresponding UE context should be removed in the last serving gNB. It seems the overall procedure for NW based solution does not have so much advantages compared to the Rel-17 SDT solution, using RRC Release + Paging to trigger another RRC Resume.
Observation 4: For the UEs which do not support RRC-based solution (Rel-17 SDT UEs), the overall procedure of the NW based solution is much longer than the Rel-17 SDT solution (using RRCRelease + Paging to trigger another RRC Resume), no obvious advantage.
In case of only DL non-SDT data is pending in the NW, maybe the UE does not have extra UL data or signalling to transfer, it’s not clear whether UE initiate the NAS recovery when receives RRCSetup during SDT without anchor relocation, and how to generate the “Service Request”? Just like UE receives NG Paging?
As specified in the TS 23.502, section 4.2.3.3, there’re some details on how UE should generate the Service Request: 
TS 23.502, 4.2.3.3:

1.	UE to (R)AN: AN message (AN parameters, Service Request (List Of PDU Sessions To Be Activated, List Of Allowed PDU Sessions, security parameters, PDU Session status, 5G-S-TMSI, [NAS message container], Exempt Indication)).
	The NAS message container shall be included if the UE is sending a Service Request message as an Initial NAS message and the UE needs to send non-cleartext IEs, see clause 4.4.6 in TS 24.501 [25].
	The List Of PDU Sessions To Be Activated is provided by UE when the UE wants to re-activate the PDU Session(s). The List Of Allowed PDU Sessions is provided by the UE when the Service Request is a response of a Paging or a NAS Notification for a PDU Session associated with non-3GPP access, and identifies the PDU Sessions that can be transferred to 3GPP access.
	In the case of NG-RAN:
-	The AN parameters include 5G-S-TMSI, Selected PLMN ID (or PLMN ID and NID, see TS 23.501 [2], clause 5.30), Establishment cause and may also include NSSAI information. The Establishment cause provides the reason for requesting the establishment of an RRC connection. Whether and how the UE includes the NSSAI information as part of the AN parameters is dependent on the value of the Access Stratum Connection Establishment NSSAI Inclusion Mode parameter, as specified in clause 5.15.9 of TS 23.501 [2].
-	The UE sends Service Request message towards the AMF encapsulated in an RRC message to the NG-RAN. The RRC message(s) that can be used to carry the 5G-S-TMSI and this NAS message are described in TS 38.331 [12] and TS 36.331 [16].
	If the Service Request is triggered by the UE for user data, the UE identifies, using the List Of PDU Sessions To Be Activated, the PDU Session(s) for which the UP connections are to be activated in Service Request message. When the UE includes the List Of PDU Sessions To Be Activated, the UE shall indicate PDU Sessions only associated with the access the Service Request is related to. If the Service Request is triggered by the UE for signalling only, the UE doesn't identify any List Of PDU Sessions To Be Activated. If this procedure is triggered for paging response, and the UE has at the same time some user data to be transferred, the UE identifies the PDU Session(s) whose UP connections are to be activated in Service Request message, by the List Of PDU Sessions To Be Activated. Otherwise the UE does not identify any PDU Session(s) in the Service Request message for paging response. As defined in TS 24.501 [25] the UE shall include always-on PDU Sessions which are accepted by the network in the List Of PDU Sessions To Be Activated even if there are no pending uplink data for those PDU Sessions or when the Service Request is triggered for signalling only or when the Service Request is triggered for paging response.
	……

The case under discussion is DL non-SDT data during SDT without anchor relocation, maybe there’s no UL data to be transferred. For this case, it’s not clear how to generate the Service Request for the network based solution, as UE may not know the cause of the RRCSetup, and it could not identify any List Of PDU Sessions To Be Activated, maybe UE could generate the Service Request just like the paging response, as specified in TS 23.502.
Observation 5: for NW based solution, when UE receives the RRCSetup, UE may not know the cause of the RRCSetup, and the UE could not identify any List Of PDU Sessions To Be Activated (for DL non-SDT).
Before further work on details of the NW based solution, we need to check with RAN2 and SA2, if there’s any impact to UE behaviors and 5GC hehaviors, e.g. how to generate the Service Request, how to handle the service request.

For the data loss issue, in paper [2], it says same as RRC-based solution:
Regarding data loss, in the RRC-based solution, the Receiving-gNB sends a release (indicating the UE to do a RA access for resume to connected) to the UE once it receives the indication of DL non-SDT data. The RAN3 (or Network) solution described above would not give any difference regarding data loss, because once the UE receives either setup or release all pending RLC/HARQ retransmissions would be dropped.

We have different views on that:
For the RRC-based solution, when DL non-SDT data is received in the last serving gNB, it could buffer the data, and send RRC Release (with an indicator) to UE, to make UE reinitiate the following-up RRC Resume procedure. When UE resumes again, full context will be relocated to the receiving gNB, and the buffered DL data (fresh data) could be forwarded to the receiving gNB, and transferred to UE after RRC is resumed for the UE. For the Rel-17 Release + Paging solution, similar handling for the pending DL non-SDT data, it could be buffered in the last serving gNB and forwarded to the receiving gNB after UE resumes again. Thus, no data will be lost for SDT R17 solution and the RRC-based solution.
Observation 6: No data loss for Rel-17 SDT solution (RRC Release + Paging), and RRC-based solution (RRC Release with an indicator).
But for the new NW based solution in [2], how to handle the buffered data? It could not be forwarded after fall back to new RRC Connection.
Observation 7: Data loss issue exists in the NW-based solution.

Base on the discussion above, we should double check with RAN2 and SA2 if NW based solution will have any impact to UE behaviors or 5GC behaviors. Thus, it’s proposed to send the LS to RAN2 and SA2 first before we go for the detail design of the NW based solutions in RAN3. The draft LS is provided in the section 5.
Proposal 1: Check with RAN2 and SA2, if NW based solution will have any impact to the UE behaviors and/or 5GC behaviors, e.g.
· Whether and how to generate the Service Request by the UE when it receives RRCSetup message during SDT procedure.
· How to generate the Service Request, and how to handle the Service Request in 5GC in case there’s neither UE initiated data nor Paging Response. 

3. Conclusion
Based on the discussion in section 2, the following observations and proposals are provided:
Observation 1: The overall flow is not correct, no need to initiate another Retrieve UE Context Request to support RRC fallback.
Observation 2: PDU Session(s) and DRB(s) should be established after RRCSetup to transfer the DL data.
Observation 3: After sending the RRCSetup to UE, the NAS recovery procedure should be used to establish the PDU session(s)/DRB(s) for transmission of DL non-SDT data.  
Observation 4: For the UEs which do not support RRC-based solution (Rel-17 SDT UEs), the overall procedure of the NW based solution is much longer than the Rel-17 SDT solution (using RRCRelease + Paging to trigger another RRC Resume), no obvious advantage.
Observation 5: for NW based solution, when UE receives the RRCSetup, UE may not know the cause of the RRCSetup, and the UE could not identify any List Of PDU Sessions To Be Activated (for DL non-SDT).
Observation 6: No data loss for Rel-17 SDT solution (RRCRelease + Paging), and RRC-based solution (RRC Release with an indicator).
Observation 7: Data loss issue exists in the NW-based solution.
Proposal 1: Check with RAN2 and SA2, if NW based solution will have any impact to the UE behaviors and/or 5GC behaviors, e.g.
· Whether and how to generate the Service Request by the UE when it receives RRCSetup message during SDT procedure.
· How to generate the Service Request, and how to handle the Service Request in 5GC in case there’s neither UE initiated data nor Paging Response. 
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1	Overall description
RAN3 thanks RAN2 for the Reply LS on SDT signalling optimization for partial context transfer.
About the adopted RRCRelease with resume indication solution, RAN3 will update the stage 2 call flows accordingly.

RAN3 further considers a network-based solution, to be used in case the UE does not support the RRC-based solution (i.e. RRCRelease with resume indication). When DL non-SDT data arrives in the last serving gNB during the ongoing SDT procedure in case of RA-SDT without UE anchor relocation, the last serving gNB fails the Retrieve UE Context procedure, and the receiving gNB sends RRCSetup message to the UE to move the UE to RRC_CONNECTED mode.

RAN3 kindly request RAN2/SA2 to check whether there is any impact from RAN2/SA2 perspective, e.g. whether and how to trigger the NAS recovery procedure after the UE receives the RRCSetup message during SDT procedure.
2	Actions
To RAN2, SA2: 
ACTION: 	RAN3 kindly ask RAN2 and SA2 to take above into account, and feedback if necessary.
3	Dates of next RAN3 meetings
Updated meeting schedule can be found at: 

RAN3#124	2024-05-20  -  2024-05-24		Fukuoka, JP 
RAN3#125	2024-08-19  -  2024-08-23 	Maastricht, NL
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