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1   Introduction
In this contribution, we provide text proposal to capture more detail of solutions into RAN3 baseline TP.
2   Text Proposal
----Text Proposal----

5.x.3.2 Solution 2a-2

Note: this solution only applies to the case in which PC5 is used between the eRemote UE and eRelay UE.

This solution focus on Scenario 2a: The UE switch from Uu to PC5 for inter eNB case.

In this scenario, the evolved remote UE communicates directly with the eNB via Uu interface, and then switches to the evolved relay UE served by a cell belonging to another eNB which is different from the previous serving cell of the evolved remote UE. 
Figure2a-2 illustrates an example signalling procedure for this scenario. 
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Figure2a-2 Path switch from cellular link to relay link in different cells

1. The eRemote UE performs relay discovery procedure and selects a suitable eRelay UE. 
2. The eRemote UE reports to the serving eNB with the information of selected eRelay UE, e.g. via measurement report message. 
3. The serving eNB of the eRemote UE (i.e. source eNB) decides to switch the eRemote UE from cellular link to relay link via the eRelay UE. The source eNB initiates HO request to the eRelay UE’s serving eNB (i.e. the target eNB for the eRemote UE).
4. The target eNB responses the HO response message.
5. The source eNB delivers the handover command information to the eRemote UE via the RRC connection reconfiguration message which includes mobilitycontrolinfo. 
6. The eRemote UE establishes PC5 connection with the eRelay UE.  
7. The target eNB sends RRCconnectionreconfiguration message to eRelay UE.
8. The source eNB sends SN Status Transfer to the target eNB.
9. The eRemote UE connects to target eNB via eRelay UE. (The detail is to be decided by RAN2)
10. The target eNB sends a PATH SWITCH REQUEST message to MME to inform that the UE has changed cell. The path switch request procedure may also update the eRemote UE and eRelay UE relationship in the MME.
11. The MME confirms the path switch message with the Path Switch Request Acknowledge message.
RAN3 impact: 
· Source eNB to provide the eRemote UE and eRelay UE relationship towards to target eNB.
· eNB to provide and update the eRemote UE and eRelay UE relationship towards the MME.
· Introduce eRemote UE and eRelay UE relationship in S1AP: PATH SWITCH REQUEST message.
Note: including the “eRemote UE and eRelay UE relationship”in PATH SWITCH REQUEST message is FFS. It only applies to the case that the MME needs to be aware of the relationship of eRemote and eRelay. 
Note: including the authorization information of eRemote UE in PATH SWITCH REQUEST ACKNOWLEDGE is FFS, which is pending to SA2 discussion.
----Start of next change----
5.x.4 Solutions for Scenario 3

A “group” of UEs can be identified by the serving eNB, where how to identify the group is subject to RAN2/SA2 discussion. Once a group has been identified, the eNB may use various inputs, e.g. measurement report(s), to prepare group handover towards the most likely candidate target cell(s). This will increase the time available for handover execution, reduce the risk of handover failure, and result in more accurate resource allocation at the target cell.
5.x.4.1 Solution 3-1: Separate Handover of eRemote UE and eRelay UE with eRemote UE and eRelay UE relationship
Note: this solution only applies to the case in which PC5 is used between the eRemote UE and eRelay UE.







In this solution, X2 signalling (e.g. Handover Request, Handover Request ACK, UE Context Release) and S1 signalling (e.g. Path Switch Request, Path Switch Request ACK) of eRelay UE and eRemote UE are sent separately. And the eRelay UE and eRemote UE relationship information is included in HANDOVER REQUEST messages, the target eNB need to wait until receiving all the Handover Request messages for both eRelay UE and eRemote UE, take all the related information into account to prepare the resources for all the related UE.
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Figure 3-1 Separate S1/X2 Handover with eRemote UE and eRelay UE relationship
1. eNB1 makes decision on group Handover of eRelay UE and eRemote UE.

2. eNB1 triggers the handover of eRelay UE from eNB1 cellular link to eNB2 cellular link, by sending HANDOVER REQUEST  message with the  eRelay UE and eRemote UE relationship information (e.g. eRelay UE id and a list of eRemote UE ids).

3. eNB1 triggers the handover of eRemote UE from eNB1 Relay link to eNB2 Relay link, by sending HANDOVER REQUEST  message with the  eRelay UE and eRemote UE relationship information.

4. Upon receiving all the HANDOVER REQUEST messages related to the indicated eRelay UE and eRemote UE relationship information, the eNB2 performs admission control and prepare the resources for eRelay UE and eRemote UE.

5. eNB2 sends the HANDOVER REQUEST ACKNOWLEDGE message of eRelay UE to the eNB1.

6. eNB2 sends the HANDOVER REQUEST ACKNOWLEDGE message of eRemote UE to the eNB1.
7. The eRelay UE and eRemote UE moves together to eNB2.
8. eNB2 triggers the path switch procedure for eRelay UE.

9. eNB2 triggers the path switch procedure for eRemote UE.

10. eNB2 triggers the UE context release procedure toward eNB1 for eRelay UE.

11. eNB2 triggers the UE context release procedure toward eNB1 for eRemote UE.
12. eNB1 release the resources for eRelay UE and eRemote UE.
Note: Steps 2 and 3 could happen in any sequence, Steps 5 and 6 could happen in any sequence, Steps 8 and 9 could happen in any sequence, Steps 10 and 11 could happen in any sequence.

Note: details of handover execution phase i.e. step 7 is subject to RAN2 decision.
Note: whether new RRC container is needed in Step5 and 6 is subject to RAN2 decision.

RAN3 impacts：
· Include eRelay UE and eRemote UE relationship (e.g. eRelay UE id and a list of eRemote UE ids) in HANDOVER REQUEST message.

5.x.4.2 Solution 3-2: Group Handover of eRemote UE and eRelay UE

Note: this solution only applies to the case in which PC5 is used between the eRemote UE and eRelay UE.

In this solution, group X2 Handover procedure will be used to move the eRemote UE and eRelay UE together from eNB1 to eNB2. Group Handover Request and Group Handover Request ACK messages are introduced.
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Figure 3-2 group handover of eRemote UE and eRelay UE 

1. eNB1 makes group Handover decision.

2. eNB1 sends GROUP HANDOVER REQUEST message of the eRelay UE and eRemote UE towards the eNB2. 
3. eNB2 performs admission control and prepares the resource for the eRelay UE and eRemote UE.

4. eNB2 sends GROUP HANDOVER REQUEST ACKNOWLEDGE message to eNB1.

5. the eRelay UE and eRemote UE moves together to eNB2.

6. eNB2 triggers the path switch procedure for eRelay UE.

7. eNB2 triggers the path switch procedure for eRemote UE.

8. eNB2 triggers the UE context release procedure toward eNB1 for eRelay UE.

9. eNB2 triggers the UE context release procedure toward eNB1 for eRemote UE.
10. eNB1 release the resources for eRelay UE and eRemote UE.
Note: The details of GROUP HANDOVER REQUEST and GROUP HANDOVER REQUEST ACKNOWLEDGE messages will be further discussed in normative phase.
Note: details of handover execution phase i.e. step 5 is subject to RAN2 decision.
RAN3 impact：
· Introduce GROUP HANDOVER REQUEST and GROUP HANDOVER REQUEST ACKNOWLEDGE messages. In these messages, both the eRelay UE and eRemote UEs context will be included.
----End of the Text Proposal----
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