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Introduction
This email discussion is for the below offline discussion:
·  [Pre117-e][603][Relay] Open issues on relay service continuity (CATT)

The intention of this pre email discussion is to collect companies’s view on the open issues on relay service continuity. The above email discussion is divided in two phases:
· Phase I:   Companies are invited to provide feedback on the questions by 14th Feb 23:59 UTC.
· Phase II:  Rapporteur submits a summary and proposals based on the feedback, and companies can comment on the summary by 17th Feb 12:00 UTC.
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Identified open issues on relay service continuity 
[bookmark: _Ref95120466]Confirm the working assumptions of supporting IDLE/INACTIVE relay UE in path switch
During the RAN2#116bis-e, RAN2 reached the below working assumption [1].
WA: The gNB can select a relay UE in any RRC state i.e., RRC_IDLE/INACTIVE/CONNECTED as a target Relay UE when triggering the direct to indirect path switch procedure for the Remote UE by the Remote UE oriented solution, i.e. after receiving the path switch command, Remote UE establishes PC5 link with the Relay UE and sends HO complete message via the Relay UE which will trigger the Relay UE to enter CONNECTED state.
According to the information of RAN2#116bis-e’s online and offline discussions, the majority’s view is to support that the gNB can select a relay UE in any RRC state as a target Relay UE when triggering the direct to indirect path switch procedure for the Remote UE by the Remote UE oriented solution. The intention of current discussion is to confirm this working assumption firstly.  
[bookmark: _MON_1478933743]Question 3.1-1: Do you agree that RAN2 can confirm the above working assumption? Please give your comments.
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	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



If Yes is selected for Question 3.1-1, it should further define how to configure the PC5 RLC bearer of remote UE used for sending RRCReconfigurationcomplete message in HO procedure of direct to indirect path switch. Based on the above working assumption, gNB cannot configure PC5 RLC channel for Remote UE to send RRCReconfigurationcomplete message if Relay UE in RRC_IDLE/INACTIVE is chosen as target Relay UE. Currently, we have defined SL-RLC0 to carry Remote UE’s SRB0 messages and SL-RLC1 for SRB1 messages. Next, we need to solve the issue that whether a new default or fixed PC5 RLC bearer is to be defined for the Remote UE to send the RRCReconfigurationcomplete message. In [2], one Recommendation based on majority companies’s view was as below:
Recommendation based on majority (18/23)#3: For the delivery of RRCReconfigurationComplete message by the Remote UE, default configuration which can be reconfigured by the network same as SL-RLC1 is used for PC5 RLC channel configuration to support RRC_IDLE/INACTIVE target Relay UE for direct to indirect path switch procedure.

Question 3.1-2: Do you agree that for the delivery of RRCReconfigurationComplete message by the Remote UE, default configuration which can be reconfigured by the network same as SL-RLC1 is used for PC5 RLC channel configuration to support RRC_IDLE/INACTIVE target Relay UE for direct to indirect path switch procedure? Please give your comments.
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



There is another working assumption as below: 
WA: UE capability for support by the remote UE of handover to idle/inactive UE.
If Yes is selected for Question 3.1-1, it is nature to further confirm the above working assumption:
Question 3.1-3: Do you agree that RAN2 can confirm the above working assumption? Please give your comments.
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



[bookmark: _Ref95120487]Stopping condition of T304-like new timer for direct-to-indirect switching
In RAN2#116-e meeting, for the stop condition of the new T304-like timer in Remote UE, the below four options were listed as potential solutions:
· Option1: Upon successfully sending RRCReconfigurationComplete (i.e., lower layer acknowledge is received from target relay);
· Option2: Upon the PC5 unicast link is successfully established with the target Relay UE;
· Option3: Upon reception of RRCReconfigurationCompleteSidelink message from target Relay UE;
· Option4: Upon reception of an explicit indication from the target Relay UE.
This issue had been discussed during the at-meeting email discussion in RAN2#116-e. In [3], 17/22 companies support (or can accept) option1. 5/22 companies support option2 including 4 companies supporting both option2/3. It is obvious that the majority view is to support Option 1. Hence, rapporteur intends to confirm whether Option 1 can be agreed.
Question 3.2-1: Do you agree that the stop condition of the new T304-like timer in Remote UE is upon successfully sending RRCReconfigurationComplete message (i.e., lower layer acknowledge is received from target relay)? Please give your comments.
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


[bookmark: _Ref85395462][bookmark: _Ref85463203]
Furthermore, during the discussion of open issue list for RAN2#117-e, one company raised [4] that when the new T304-like timer in Remote UE stops, the direct-to-indirect path switch may still fail because the IDLE/INACTIVE relay UE may still fail to establish the connection on Uu hop of indirect path (e.g., due to cell reselection). 
Question 3.2-2: Which option do you prefer regarding to the issue that when the new T304-like timer is stopped in remote UE but the direct to indirect path switch fails due to IDLE/INACTIVE relay UE fails to establish the connection on Uu hop of indirect path? Please give your comment.
· Option 1: Leave it to remote UE implemetation;
· Option 2: Others (if any, please give the detailed description).
	Companies
	Option
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




[bookmark: _Ref95122529]FFS on how to configure the threshold and use of SD-RSRP
Based on the agreements from RAN2#115-e meeting, it is clear that for the serving relay, SL-RSRP is the measurement quantity, and for the neighbor relays to be measured as candidate target relay, the SD-RSRP is the measurement quantity. 
Proposal-11 (modified):  As a baseline, SL-RSRP of the serving relay is used as the SL measurement quantity for the case of path switch from indirect to direct path.
Proposal-12:  SD-RSRP is used as the SL measurement quantity for the case of path switch from direct to indirect path.
In RAN2#116-e meeting, RAN2 further concluded that SD-RSRP as SL measurement quantity of serving relay in case of the SL-RSRP of serving relay is unavailable. And one FFS was raised on how to measure SD-RSRP and if there would be a separate threshold for this case.
Agreement:
Proposal 4 (modified): When SL-RSRP of the serving relay is not available, SD-RSRP is used as the SL measurement quantity.  FFS how to measure SD-RSRP and if there would be a separate threshold for this case.
Similarly, when discussing criteria for relay reselection, RAN2 had reached an agreement that is leave to UE implementation whether to use SL-RSRP or SD-RSRP for relay reselection trigger evaluation in case of no data transmission from relay to remote UE in RAN2#114-e:
Agreements:
Leave to UE implementation whether to use SL-RSRP or SD-RSRP for relay reselection trigger evaluation in case of no data transmission from relay to remote.

In order to solve the FFS of RAN2#116-e, the below two issues will be discussed:
Issue 1: How to measure SD-RSRP?
There are two options on how to measure SD-RSRP:
· Option 1: SD-RSRP measurement is based on gNB configuration.
In this option, beside basic configuration on relay specific SL measurements (e.g. SL-RSRP), additional SL measurement can also be configured by gNB (e.g. SD-RSRP). With this solution, the remote UE can report SD-RSRP depending on measurement configuration. 
· Option 2: SD-RSRP measurement is left to UE implementation.
In this option, if there is no SL-RSRP, UE can measure SD-RSRP. Similar to relay (re)selection, we leave to UE implementation that which SL measurement will report to gNB, that’s to say, if the SL-RSRP is not available, the smart remote UE can use SD-RSRP for triggering estimation. 
Question 3.3-1: Which option do you prefer on how to measure SD-RSRP? Please give your comments.
· Option 1: SD-RSRP measurement is based on gNB configuration;
· Option 2: SD-RSRP measurement is left to UE implementation;
· Option 3: Others (if any, please give your detailed description).
	Companies
	Option
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Issue 2: Whether a separate threshold for SD-RSRP is needed or not?
In the previous section, we talk about how to measure SD-RSRP. For the next step, let’s further discuss whether a separate threshold for SD-RSRP is needed or not. If Option1 in Question 3.3-1 is adopted, SD-RSRP will be configured by gNB, and the corresponding threshold will also be configured together; If Option2 in Question 3.3-1 is adopted, whether separate threshold is needed or not depends on how to handle the power imbalance issue. In relay re-selection scenario, the smart remote UE can handle the power imbalance issue by implementation.
Question 3.3-2: For indirect to direct path switch, do you think a separate threshold should be used for SD-RSRP measurement? Please give your comments.
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




[bookmark: _Ref95124284]How does the remote UE handle the case that relay UE reselects to another cell after reporting and before path switch
During the discussion of open issue list for RAN2#117-e, one company [4] raised that how does the remote UE  handle the case that the target relay UE reselects to another cell after reporting and before path switch. In [5], it stated that “Based on received measurement result from remote UE, NW could send handover command to remote UE, which includes the target relay UE’s ID. However, the handover command would be transmitted via relay UE. The transmission delay via indirect connection may be large, due to congestion on sidelink or SL/UL prioritization. Furthermore, gNB may not immediately send the handover command after receiving the measurement from remote UE. Before handover execution, target relay UE may change its serving cell due to cell reselection, handover or reestablishment. The reported relay UE’s new serving cell may not be prepared, so this relay UE would not be applicable for handover any more. In this case, the remote UE would suffer from handover failure if target relay UE changes its serving cell to other gNB.” 
Question 3.4-1: Whether it is necessary to handle the issue that the candidate relay UE reselects to another cell after remote UE’s measurement reporting and before remote UE received the handover command? Please give your comments.
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



If the answer to Question 3.4-1 is Yes, we should further discuss how to solve this issue, in [5], it proposed that:
	R2-2110220
	
Proposal 7: Remote UE reports relay UE’s new serving cell upon relay UE changing serving cell, if remote UE had reported this relay UE’s serving cell.




Besides the above potential solution, rapporteur thinks another solution is that we don’t introduce any spec impacts and leave it to remote UE implementation. 
Question 3.4-2: If the answer to Question 3.4-1 is Yes, which option do you prefer to handle the case that the candidate relay UE reselects to another cell after reporting and before receiving handover command?
· Option 1: Remote UE reports relay UE’s new serving cell upon relay UE changing serving cell, if remote UE had reported this relay UE’s serving cell in measurement reoport;
· Option 2: Leave it to remote UE implemetation;
· Option 3: Others (if any, please give the detailed description).
	Companies
	Option
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



However, due to transmission delay, network may not receive the new relay UE’s serving cell indication before handover command is sent from network to remote UE. Regarding to this case, in [5], it also suggested that in order to avoid handover failure, in addition to the relay UE ID, relay UE’s serving cell shall also be considered upon handover execution. If target relay UE’s serving cell belongs to the same gNB as remote UE, remote UE performs handover to the target relay UE. Otherwise, remote UE doesn’t perform handover to target relay, since the handover would fail. The target relay UE’s serving cell could be included in handover command or configured to remote UE in advance.
	R2-2110220
	Proposal 8: If target relay UE’s serving cell belongs to the same gNB as remote UE, remote UE performs handover to the target relay UE. Otherwise, remote UE doesn’t perform handover to target relay. 
Proposal 9: The target relay UE’s serving cell could be included in handover command or configured to remote UE in advance.
Proposal 10: RAN2 to discuss remote UE’s behavior if handover is not performed due to target UE’s serving cell change,
Option 1: remote UE keeps connected with source cell and informs NW,
Option 2: remote UE triggers RRC re-establishment.



Question 3.4-3: If handover command is received from network, but the target relay UE has changed the serving cell, how does the remote UE handle it to avoid handover failure? Which option do you prefer? Please give your comment.
· Option 1: If target relay UE’s serving cell belongs to the same gNB as remote UE, remote UE performs handover to the target relay UE. Otherwise, remote UE doesn’t perform handover to target relay. The target relay UE’s serving cell could be included in handover command or configured to remote UE in advance;
· Option 2: Leave it to remote UE implemetation;
· Option 3: Others (if any, please give the detailed description).
	Companies
	Option
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




If Option1 is selected in Question 3.4-3, we should further discuss the remote UE’s behavior if handover is not performed due to target UE’s serving cell change.
Question 3.4-4: If Option1 is selected in Question 3.4-3, which option do you prefer on remote UE’s behavior if hadover is not performed due to target UE’s serving cell change? Please give your comment.
· [bookmark: _GoBack]Option 1: Remote UE keeps connected with source cell and informs NW;
· Option 2: Remote UE triggers RRC re-establishment;
· Option 3: Others (if any, please give the detailed description).
	Companies
	Option
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





Conclusion
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