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1 Introduction

CB: # 25_SLRelay_servicecontinuity

- Clarification on the “The source gNB can send a list of candidate relay UEs belong to the same target cell in the HO request” and relate generic procedures for RAN3 group understanding.

- Working on one WA if possible.
- Capture the agreements.

(E/// - moderator)

Summary of offline in R3-230901
2 For the Chairman’s Notes

Propose to capture the following:
During direct to indirect and indirect to indirect path switch procedures, the source gNB sends a list of candidate relay UEs belonging to the same target cell in the HO REQ message.
At least Remote UE L2 ID and a list of candidate target relay UE IDs should be included in the XnAP HANDOVER REQUEST message. 
Stage-3 details can be figured out next meeting, for example, whether the Remote UE L2 ID is already included in the inter-node message.

Following legacy HO procedure, RAN3 does not set any restriction on whether the target candidate relay UEs belong to the same target gNB or not. The same applies for the target cell.
No LS is sent to RAN2 this meeting.
3 Discussion

Online discussion focused on the solution on selection of candidate target Relay UE during direct/indirect to indirect path switch procedure. Options are given below.

· Option 1: source gNB selects one target Relay UE and sends the ID related information to the target gNB

· Option 2: source gNB sends a list of candidate target Relay UE information to the target gNB for selection

· Option 2a: source gNB sends a list of candidate relay UEs belonging to the same target cell in the HO Request message.
After several meetings‘ long discussion, finally majority companies are willing to compromise and go for Option 2a. However, some comment was given about whether there is any restriction on the target side. Here the moderator would suggest companies providing their views on the following questions.

Q1. Indicate your preferred option.

	Company
	Option
	Comment

	Qualcomm
	2a
	Just some rewording proposed for option 2a to make it clearer:

Option 2a: Source gNB can send a list of candidate relay UEs in the HANDOVER REQUEST message, but all the candidate relay UEs must belong to the same target cell.

Regarding the question online on whether the source gNB can send “multiple” HANDOVER REQUEST to different gNBs (each including a list of candidate relays), we don’t think it is needed as the source gNB typically selects a target cell first (as is done in legacy HO). So a reasonable implementation would follow the following steps in order:

1. Source gNB first selects the target cell based on measurement reports

2. Source gNB then selects the path type (direct or indirect)

3. If indirect path is selected, source gNB can send a list of candidate target relay UEs belonging to the selected target cell in step 1

We might not need to capture the sequence of steps and leave this up to implementation; but the above sequence of steps just refers to a possible implementation.

	CATT
	Option 1
	1. The problem and concern for option 2:

If RAN2 agree to send the PC5 measurement to target gNB (option 3), the list of candidate target relay UEID is also needed. The reason we decided not to discuss option 3 in RAN3 is that PC5 measurement should be introduced in inter-node message. So, we leave option 3 to RAN2.

However, if we agree option 2 in RAN3, it means that the list of candidate cell is included in XnAP while the PC5 measurement is included in inter-node message, but they have to be used together. It is strange from my side. Otherwise, RAN2 introduce both candidate target relay UEID and PC5 measurement in inter-node message, then it will be duplicated if we go for option 2.

In legacy we put both candidate target cell ID and measurement result in inter-node message. In R18, why we introduce candidate target relay UE in XnAP rather than inter-node message? 

2. Not sure the benefit of option 2:

We understand that target gNB has more information e.g., load/Uu/RRC status. But as we explain for several meetings. If the load of relay UE is heavy, it cannot service as a relay UE. It means that it will not reply discovery message. For RRC status, the selection of inactive/idle target relay UE will not increase handover failure. It may introduce some latency because it needs to wait for the relay UE enters RRC connected status, but it is up to source gNB implementation. If source link is near to RLF and have no time to wait, source gNB should select direct path instead of indirect path.

	Nokia
	2 or 2a
	All scenarios supported by Option 1 can also be supported by 2/2a. 2/2a can additionally support the scenario when one candidate Relay UE is at cell edge, and 2/2a can support target gNB to not select this relay UE to avoid potential ping-pong HO. So from performance perspective, 2/2a is better than 1. 

For QC comment, this is an implementation issue. Another source gNB can choose to first select candidate relay UE

	NEC
	1 with comment
	The advantage of option 1 is more time sensitive. However, if majority would like to pursue option 2, we think it is more reasonable to limit source gNB should select the relay UEs under the same target gNB, since we do not think source gNB can have enough information to select the optimized target cell.

	InterDigital
	1, 2a
	As we stated option 1 is the best, but we can accept a compromise for 2a

	ASUSTeK
	2 with comment
	We can follow majority for 2a.

	ZTE
	2
	We think no need to restrict the candidate relay UEs belonging to the same target cell. For switching to a target indirect path, the main point is to select a target relay UE not to select a target cell at first. Since lack of info, it is hard for the S-gNB to select a target cell and restrict to choose the candidate relay UEs belonging to the target cell.

	E///
	2 or 2a
	We still see the limitation of Option 1 and related RAN2 impacts. Fine to go for 2a to move forward.

	Huawei
	1 oe 2a
	We can accept 2a as a compromise

	LGE
	2 or 2a
	We slightly prefer Option 2. However, we are also fine with Option 2a to make the progress.

	CMCC 
	2 or 2a
	The target gNB has more knowledge on the candidate relay UEs, including the RRC state and/or load condition of candidate relay UE or the Uu measurement results of candidate relay UEs. So, we prefer option 2. As to the restriction that   source gNB can choose relay UEs with only target cells under one gNB, we think it not needed. However, we can compromise to 2a for progress.


	China Telecom
	1 with comment
	We think the solution based on Option 1 is simpler and sufficient. But if most companies support 2a, we can accept it as a compromise.

	Samsung
	2a
	2 and 2a are the same in our understanding.


After having more offline discussion, so far all the companies accept Option 2a.
Proposal 1: During direct to indirect and indirect to indirect path switch procedures, the source gNB sends a list of candidate relay UEs belonging to the same target cell in the HO REQ message.
Q2. Whether all of the candidate relay UEs should belong to the same target gNB.

	Company
	Y/N
	Comment

	Qualcomm
	Yes
	As mentioned in our answer to Q1, ideally a source gNB should first select the target cell based on measurement reports. So, it automatically means the same target gNB. In our view, sending multiple HANDOVER REQUEST messages towards different gNBs is not possible for legacy HO (and is only done for CHO).

	CATT
	
	It based on the conclusion of 1Q. Yes if we go for option 2

	Nokia
	Yes  and No
	Yes: If the question is about the HO signaling sent to a specific target gNB, it is for sure that the handover signaling only includes candidate relay UEs of that target gNB.

No: If the question is about the candidate relay UEs selected by source gNB, they can belong to different target gNB, and this is not an issue. The handover signaling is initiated per target gNB. source initiate separate HO signaling per target gNB, just like the normal HO that source can initiate parallel HO signaling towards multiple candidate target gNB.



	NEC
	Yes
	If not, which will cause severe latency but without any performance increase.

	InterDigital
	Yes
	Each HO Req has to address UEs at the same gNB.

	ASUSTeK
	Yes
	

	ZTE
	Yes
	Otherwise, S-gNB may send HO request to each candidate target gNB, and there may be more than one candidate target gNBs responding to the request messages. Then the S-gNB need further select a target gNB / target relay UE. After the remote UE access to the target gNB via the target relay UE, the target gNB informs the S-gNB. Then S-gNB informs other candidate target gNBs to cancel the HO for the remote UE. It brings more Xn signallings and long latency.

	E///
	Left for implementation
	There is no restriction on how many target gNBs should be involved in the HO procedure as legacy. In case multiple HO procedures are triggered by one source gNB, the Handover Cancel procedure can be used anyway to stop some of them. 

	Huawei
	Yes and No
	See response from NOK

	LGE
	Yes and No
	Agree with Nokia’s comment

	CMCC
	With comments
	Same view as Nokia.

	China Telecom
	Yes
	

	Samsung
	Left for implementation
	Share view with E///.


7 companies replied yes. 4 companies think partially yes and no. 2 companies would leave for implementation. From moderator’s point of view, majority companies share similar view that one HO procedure is triggered towards one target gNB as legacy. 

Proposal 2: Follow legacy HO procedure. RAN3 does not have to set any restriction on whether the target candidate relay UEs belong to the same target gNB or not.
Q3. If the answer is Yes to Q1, whether all of the candidate relay UEs should belong to the same target cell.

	Company
	Y/N
	Comment

	Qualcomm
	Yes
	Again, as mentioned in our answer to Q1 and Q2, ideally a source gNB should first select the target cell based on measurement reports.

Also if all the candidate relay UEs belong to the same target cell, then we can reuse the existing Target Cell ID IE in HANDOVER REQUEST and no need to send a list of Target Cell IDs or have new mechanisms (e.g., introduce new IE or ignore)

	CATT
	
	Yes if we go for option 2

	Nokia
	
	We believe there is no need to have this restriction.  We understand the concern for doing so is due to the existing Target Cell Global ID IE that can only include one target cell ID. But this can be easily solved, e.g. target gNB just ignore this legacy IE if target receive the new IE (including relay UE ID and the associated cell ID). 

If majorities want 2a, we can accept majority view.

	NEC
	No need
	Since source gNB cannot have enough info to select the optimized target cell.

	InterDigital
	Yes 
	Legacy Handover is to a particular cell and should remain that way, the only compromise that is acceptable to us is for multiple relay UE to keep it to same cel.l

	ASUSTeK
	No
	

	ZTE
	No
	For switching to a target indirect path, the main point is to select a target relay UE not to select a target cell at first. Since lack of info, it is hard for the S-gNB to select a target cell and restrict to choose the candidate relay UEs belonging to the target cell.

	E///
	
	We understand that single HO procedure is triggered per target cell. Then when the source gNB selects the candidate relay UEs, it does not have to introduce such restriction. As a compromise, fine to accept Option 2a.

	Huawei
	
	See previous discussion

	LGE
	
	We also have same view that there is no need to have such restriction. However, in order to move the progress, we are also fine with Option 2a as a compromise.

	CMCC
	No
	

	China Telecom
	Yes
	

	Samsung
	
	No need to have such restriction.


4 companies think there should be limitation about single target cell. 9 companies think that we don’t have any restriction. 
Proposal 3: RAN3 does not have to set any restriction whether the target candidate relay UEs belong to the same target cell or not.
To move forward, the moderator would ask if some signaling details can be figured out. For example, transferring the remote UE L2 ID, target relay UE L2 ID (s), in the HANDOVER REQUEST message.

Q4. Companies are invited to provide their views on what information should be provided from the source gNB to the target gNB during path switch.

	Company
	Y/N
	Comment

	Qualcomm
	Both
	I think we already agreed Remote UE L2 ID and Target Relay UE L2 ID can be added in HO REQUEST. But it was FFS whether it was one or a list of Target Relay UE L2 IDs.

If we agree to Option 2a, then this is automatically covered. No need of any new agreement. Maybe we can try agreeing to a CR with both Remote UE L2 ID and a list of Target Relay UE L2 IDs in Xn: HANDOVER REQUEST message?



	CATT
	
	Remote UE L2ID is already included in SUI in handoverprepareationinformation.

Agree to introduce one target relay UE L2ID in XnAP handover request message. Even if we go for option 2, the candidate target relay UE L2 ID (s) should be included in inter-node message instead of XnAP.

	Nokia
	Y
	For Option 2, it also need to include target cell ID per candidate target relay UE.

	NEC
	Both, with comment
	We think it is also possible that there is only one suitable relay UE can be selected

	ASUSTeK
	
	Information to be provided to target gNB contain:

· Remote UE L2ID;

· Each candidate Relay UE L2ID;

· Cell ID of each candidate relay UE.

	ZTE
	Both
	To remind, we already had following agreement. It seems no delta from the existing agreement.
For direct/indirect to indirect path switching, enhance Xn: HANDOVER REQUEST to include at least the Remote UE L2 ID and Relay UE L2 ID. FFS whether to include a single Target Relay L2 ID or a list of Target candidate Relay L2 IDs.

	E///
	Y
	As moderator, just to clarify more on this question, the intention is to start stage-3 signaling design if possible. Especially if consensus can be made on the Option.

	Huawei
	
	Can be sorted out later

	LGE
	
	If Option 2a is selected as a compromise, we think that the list of target candidate relay UE(s) should be included into HANDOVER REQUEST message.

	CMCC
	
	Remote  UE/ Target relay UE L2ID, Cell ID of candidate relay UE

	China Telecom
	Both
	We have reached the agreement that the HANDOVER REQUEST message should at least include the Remote UE L2 ID and Relay UE L2 ID. If we go for Option 2a, it will be a list of Target Relay UE L2 IDs.

	Samsung
	
	Remote UE L2ID is already included in inter-node RRC message HandoverPrepareationInformation.
Target Relay UE L2 IDs should be included explicitly in HO Req message.


Considering Option 2a is selected, RAN3 should agree to have at least Remote UE L2 ID and a list of candidate target relay UE L2 IDs in the HANDOVER REQUEST message. 
Proposal 4: At least Remote UE L2 ID and a list of candidate target relay UE IDs should be included in the XnAP HANDOVER REQUEST message. Stage-3 details would be figured out next meeting, for example, whether the Remote UE L2 ID is already included in the inter-node message.
Another proposal is to send an LS to RAN2 to inform them that RAN3 has decided one Option for selection of target candidate relay UE as above.

Q5. Indicate your preference on whether an LS to RAN2 is needed.

	Company
	Y/N
	Comment

	Qualcomm
	Perhaps no
	There should be no action to RAN2 right? If it’s just informational, maybe its not needed and can be just captured as RAN3 agreement and RAN2 can look at our agreements.

	CATT
	
	It depends on Q1. If go for option 2, it may impact RAN2 about how to introduce candidate target relay UE. If go for option 1, LS is not needed.

	Nokia
	No
	Not needed. Rapporteur can report it. Does the decision for Q1 need any support from RAN2?

	NEC
	No
	

	InterDigital
	probably
	Everyone who is for option 2 believes what is being sent to the gNB for measurement of candidates is not good enough for the source gNB to make a full decision so therefore notifying them of that would make sense. 

	ZTE
	Not now
	Perhaps no need for just informational. We can later send LS if we find something may impact RAN2.

	E///
	Neutral
	RAN2 has discussed the possible options and would leave to RAN3 for decision. 

To CATT’s comment, actually RAN2 impacts are needed if go for Option 1, considering the RRC state of UE, i.e., source gNB has no idea about the RRC state when it selects only one.

	Huwaei
	No
	See no strong need now

	LGE
	Yes
	We think that by LS, RAN2 can further discuss some issues (e.g., providing the measurement information of Remote UE to the target gNB by the inter-node RRC message) based on RAN3 agreements. 
However, we can follow the majority views.

	CMCC
	No
	

	China Telecom
	No
	

	Samsung
	Depends
	If we decide to signal candidate relay UE IDs explicitly over XnAP, then there’s need to LS to RAN2; otherwise no need.


Proposal 5: No LS is sent to RAN2 about selection of the target relay UE.
Q6. Any other business.

	Company
	Comment

	Nokia
	We propose the list of the candidate Relay UEs in the HO signaling should be an ordered list, e.g. the 1st candidate relay UE is better than the 2nd candidate relay UE (e.g. better PC5 link). This can provide some information to assist the target gNB to make the decision. 



	
	

	
	

	
	

	
	

	
	

	
	


4 Conclusion, Recommendations [if needed]

If needed
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