


3GPP TSG-RAN WG3 #120																		R3-232928
22nd – 26th May 2023
Incheon, KR


Agenda item:	16.3
Source:	Nokia, Nokia Shanghai Bell
Title:	Discussion on Support Service Continuity Enhancements 
Document for:	Discussion and Decision
1	Introduction
Last RAN3 meeting could not reach agreement on following 2 proposals (rename it as proposal a and b):
· Proposal a: The list of candidate Relay UEs is an ordered list, e.g. based on the Remote UE’s measurement report on candidate Relay UEs
· Proposal b: Target gNB include the selected target Relay UE in the XnAP HANDOVER REQUEST ACKNOWLEDGE message
This contribution provides a possible way forward.
2	Discussion
Let’s assume following example to facilitate the detailed analysis.  An example call flow is shown below:


[bookmark: _Ref131516976] Figure 1: Example for parallel handover preparation for inter-CU D2I path switch
· Remote UE connect with gNB1 (source gNB). 
· Step 1: gNB1 decides to initiate inter-CU D2I Path Switch with 4 candidate Relay UEs. 
· Relay UE1 and Relay UE2 belong to a cell of gNB2
· Relay UE3 and Relay UE4 belong to a cell of gNB3.
· Step 2a: gNB1 initiates a Xn HO preparation towards gNB2. The Xn HANDOVER REQUEST message includes IDs of Relay UE1 and Relay UE2 as candidate Relay UEs. 
· Step 2b: gNB1 initiates a parallel Xn HO preparation towards gNB3. The Xn HANDOVER REQUEST message includes IDs of Relay UE3 and Relay UE4 as candidate Relay UEs. 
· Step 3a: gNB2 select Relay UE1 as target Relay UE.  
· Step 3b: gNB3 select Relay UE4 as target Relay UE.  
· Step 4a: gNB2 send HANDOVER REQUEST ACKNOWLEDGE to gNB1.
· Step 4b: gNB3 send HANDOVER REQUEST ACKNOWLEDGE to gNB1.
· Step 5: gNB1 select gNB3 as target gNB. 

Without Proposal a/b, inter-CU D2I (or I2I) still works. The target gNB (in Step 3a/3b) or source gNB (in Step 5) may make less optimal decision. For example, 
· For Step 3a, assume 2 candidate Relay UEs (UE1 and UE2) have similar Uu, but UE2 have better PC5 than UE1. 
· Without Proposal a (or leave it to implementation), target gNB (gNB2) may select any of Relay UE1 or Relay UE2. 
· With Proposal a, target gNB (gNB2) select Relay UE2 who have better PC5.
So Proposal a have a performance benefit in certain scenario.
· For Step 5, assume 2 candidate Relay UEs (i.e. UE1 selected by gNB2 and UE4 selected by gNB3) have similar Uu, but UE4 have better PC5 than UE1. 
· Without Proposal b, source gNB (gNB1) may select any of UE1 or UE4. 
· With Proposal b, source gNB (source gNB1) select UE4 who have better PC5.
So Proposal b may also have a performance benefit in certain scenario.
Observation 1: Without Proposal a or Proposal b, inter-CU D2I (or I2I) still works.

Observation 2: both Proposal a and Proposal b are optimization, which enables the receiver gNB to make a better decision.
· Proposal a is used when source gNB initiate a single handover preparation procedure or parallel handover preparation procedure. 
· Proposal b is used when source gNB initiate parallel handover preparation procedure
For Proposal a, following arguments was proposed in last meeting:
· the source node does not know the Uu measurement between candidate relay ues and the target cells, and the source node does not know whether a specific candidate relay ue is in RRC_conntected or not.
· as long as PC5 threshold required for path switching meets the requirements is enough. It’s not appropriate to make restriction for gNB on the order of the candidate relay list.
· PC5 RSRP is benefit for target gNB to choose relay UE, but all the candidate Relay UEs in list may fulfill an threshold at least. Comparing the order list, the uu condition are more essential for making decision on target gNB. 
It is true that source gNB does not know Uu, and cannot make a perfect decision. Without Proposal a, target gNB does not have any PC5 knowledge. Target can only make a decision based on Uu, RRC state, etc. With Proposal a, target gNB have a full picture, and can make a better decision based on Uu, PC5, RRC state, etc. Proposal a is to enable the source gNB to provide PC5 related assistance information to target gNB. It is not the intention and not possible for source gNB to provide a full set of information to target. 
It is same for Proposal b. Even target gNB(s) indicate the selected Relay UE in Step 4a/4b, source gNB still can only make the decision based on PC5 (let’s assume all other criteria are the same, e.g. admitted PDU session, etc). if PC5 RSRP for all candidate Relay UEs are good, there is no need to include the target Relay UE in the HANDOVER REQUEST ACKNOWLEDGE message. Source gNB can select any of gNB2 or gNB3 as target gNB to continue the inter-CU path switch. 
Considering both Proposal a and Proposal b are optimization, we propose accept both proposals. 
Proposal 1-1: RAN3 agree both proposal a and proposal b.
Parallel handover preparation procedure is only applicable to Xn-HO. In case of NG-HO, source gNB is not allowed to initiate parallel handover preparation procedure according to TS38.413 “There is only one Handover Preparation procedure ongoing at the same time for a certain UE. The procedure uses UE-associated signalling.”
Proposal 1-2: in case RAN3 adopt Proposal b, target gNB include the ID of the selected Target Relay UE in the Xn HANDOVER REQUEST ACKNOWLEDGE message.  No impact to NGAP. 

3	Inter-CU Lossless path switch
RAN2 agreed
For uplink lossless data delivery for path switch, continue considering solutions U3 and U5 from R2-2304305.  Other solutions are not pursued.
For downlink lossless data delivery for path switch, Solution-D4 is taken as the baseline solution and keep Solution-D3/D5 on the table for further decision at the next meeting.

Since RAN2 did not make the final conclusion on which solution should be adopted. Some solution(s) may not have impact to RAN3. So it is suggested to wait for RAN2 progress. 
Proposal 2: RAN3 wait for RAN2 progress on inter-CU lossless path switch. 

3	Conclusion
In this contribution, we briefly analyzed the support Service Continuity Enhancements. Our proposals are:
Proposal 1-1: RAN3 agree both proposal a and proposal b.
· Proposal a: The list of candidate Relay UEs is an ordered list, e.g. based on the Remote UE’s measurement report on candidate Relay UEs.
· Proposal b: Target gNB include the selected target Relay UE in the XnAP HANDOVER REQUEST ACKNOWLEDGE message.
Proposal 1-2: in case RAN3 adopt Proposal b, target gNB include the ID of the selected Target Relay UE in the Xn HANDOVER REQUEST ACKNOWLEDGE message.  No impact to NGAP. 
 Proposal 2: RAN3 wait for RAN2 progress on inter-CU lossless path switch. 
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