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1   Introduction
This paper proposes the text proposal to capture relay to relay path switch based on the baseline CR [1].
2   TP for TR36.746
----Text Proposal----
5.1.x High Level Procedures

Note: D2D/PC5 illustrated in the scenarios and solutions in this section does not preclude the usage of non 3GPP communication between the eRemote UE and eRelay UE.
5.1.x.a Scenarios of Path change for eRemote UE and eRelay UE

1) Scenario 1: eRemote UE moves between Cellular and Relay link _ Intra eNB
In this scenario, the path of the evolved ProSe Remote UE (wearable device) is changed between cellular link, and relay link with an eRelay UE served by the same eNB.
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2) Scenario 2: eRemote UE moves between Cellular and Relay link _ Inter eNB

In this scenario, the path of the evolved ProSe Remote UE (wearable device) is changed between cellular link of a eNB, and relay link with an eRelay UE served by a different eNB.  
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3) Scenario 3: eRemote UE moves together with eRelay UE with eNB change

In this scenario, both of the e Remote UE (wearable device) and the eRelay UE are moved (i.e. in case of mobility) from one eNB to another eNB. The eRemote UE remains connected to the same eRelay UE. 
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Scenario 3
4) Scenario 4: eRemote UE performs path switch from relay link to another relay link_Intra eNB
In this scenario, the eRemote UE connects to the network via eRelay UE 1 at first. Then, the eRemote UE reselects and connects to eRelay UE 2 which is served by the same eNB. 
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Scenario 4
Scenario 5-eRemote UE performs path switch from relay link to another relay link_Inter eNB
In this scenario, the eRemote UE connects to the network via eRelay UE 1 at first. Then, the eRemote UE reselects and connects to eRelay UE 2 which is served by a different eNB.
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Scenario 5
5.1.x.b Solutions for Scenario 1

1) Solution 1-1: relationship of eRemote UE and eRelay UE towards MME
Note: this solution only applies to the case in which PC5 is used between the eRemote UE and eRelay UE.

Figure1-1 below depicts the path change procedure for an eRemote UE from Relay Link to Cellular Link within the same eNB (Scenario 1b). Similar RAN3 impacts are foreseen to support the path change for an eRemote UE from Cellular Link to Relay Link within the same eNB (Scenario 1a).
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Figure1-1 eRemote UE moves from Relay Link to Cellular Link within same eNB

1. eRelay UE has already access to the network and active.

2. eRemote UE and the eRelay UE connect via PC5.

3. The eRemote UE’s RRC connection request, RRC setup, RRC setup complete messages procedures, via PC4-U between the eRemote UE and the eRelay UE, and Uu between the eRelay UE and the eNB.

4. The eNB triggers Initial UE message procedure towards the eRemote UE’s MME, with the information of eRemote UE and eRelay UE relationship.

5. the MME triggers Initial UE context setup procedure, to provide UE context to the eNB.

6. The eNB triggers UE context modification procedure towards the eRelay UE’s MME, with the information of eRemote UE and eRelay UE relationship.

7. The eNB triggers RRC reconfiguration of the eRelay UE.

9. The eNB triggers send Initial Context Setup Response to the eRemote UE’s serving MME. 

10. The eNB makes decision on changing the eRemote UE’s path from Relay Link to Cellular Link.
11. The eNB triggers RRC reconfiguration of the eRemote UE. 

Note: the RRC Connection Reconfiguration Complete message maybe transmitted via Cellular link, subject to RAN2 discussion.
12. The eNB triggers RRC reconfiguration of the eRelay UE.

13. The eNB updates the eRemote UE and eRelay UE relationship of the eRemote UE to the eRemote UE’s serving MME.

14. The eNB updates the eRemote UE and eRelay UE relationship of the eRelay UE to the eRelay UE’s serving MME.

Note: The need for relationship information exchange in step 4, 6, 13 and 14 are pending to RAN2 and SA2 decision. MME awareness is subject to RAN2 and SA2 discussion of Paging and Charging, etc.
Note: Step 6 and 14may not be needed in case the relationship information can be transmitted between MMEs directly, pending to SA2.

RAN3 impact: 

· eNB to provide and update the eRemote UE and eRelay UE relationship towards the MME.

· Introduce eRemote UE and eRelay UE relationship in S1AP: INITIAL UE MESSAGE,in S1AP: UE CONTEXT MODIFICATION INDICATION message, or a new S1AP message.

Note: the details of “eRemote UE and eRelay UE relationship” is FFS. In case the MME needs to be aware of the relationship of eRemote and eRelay, it provides information on whether the eRemote UE is connected to the eRelay UE and vice versa. 
· Introduce eRemote UE (FFS) and eRelay UE authorization in S1AP: INITIAL CONTEXT SETUP REQUEST, and other related S1/X2 messages.

Note: the MME may provide the authorization of the eRemote UE (FFS) and eRelay UE to the eNB, which is pending to SA2 discussion.
5.1.x.c Solutions for Scenario 2

1) Solution 2a-1:

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

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

The UE may or may not be able to directly connect to target eNB, so there is no guarantee that the UE can first hand over to target eNB, then switch to PC5. A more general mechanism is needed to allow the UE to switch from Uu to PC5 directly. Current handover procedure should be reused for this case, with the following differences:

· The UE may be able to set up the PC5 connection before the handover. 

· There may no need for radio resource allocation in the target eNB, since the UE connects to the Relay. 

· The admission control performed in target eNB is different from the normal Uu handover. Admission control may be performed based on the Relay’s QoS status, e.g. checking whether the Relay still has bandwidth to support the Uu’s required QoS. 
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Figure2a-1 call flow for inter-eNB Uu to PC5 switch
Small updates to current handover procedure may be needed, e.g. indicating that the UE is changing to PC5 in target eNB, including the information for the Relay, 

Note: Further progress in RAN2 is needed in order to add further details. 

The impact to S1AP procedure is similar to the intra-eNB case. 

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

In this case, after the evolved remote UE discovers a suitable evolved relay UE and makes path switch decision, the evolved remote UE shall report to the eNB. During the handover preparation procedure, the evolved remote UE’s UE context should be transferred from the source eNB to the target eNB. 
3) Solution 2b-1

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 2b: The UE switch from PC5 to Uu for inter eNB case.

The scenario can also reuse current handover procedure. A possible call flow is shown as below:


[image: image11.emf]Remote UE Relay UE

Source 

eNB

1. RRC Measurement Control

Target 

eNB

2. RRC Measurement Report

3. X2 HO Req

4. HO Req Ack

5. RRC Conn. Reconfig. Incl mobilityControlinformation

7. RRC Conn. Reconf. Complete

6. SN Status Transfer

8. Path Switch 

9. Path Switch Req Ack

10. UE Context Release

CN

Packet Data

Data Forwarding

Packet Data


Figure2b-1 call flow for inter-eNB PC5 to Uu switch

The impact to S1AP procedure is similar to the intra-eNB case.

5.1.x.d Solutions for Scenario 3

1) Solution 3-1: Separate 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, separate S1/X2 Handover procedures will be triggered for the eRemote UE and eRelay UE.

1. eNB1 triggers the handover of the eRemote UE from eNB1 Relay link to eNB2 cellular link.

2. eNB1 triggers the handover of the eRelay UE from eNB1 cellular link to eNB2 cellular link.

3. eNB2 triggers the path change of the eRemote UE from cellular link to Relay link within eNB2.

Note: Steps 1 and 2 above could happen in any sequence.

Note: the RAN3 impact of this solution is FFS.
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, agroup S1/X2 Handover procedure will be used to move the eRemote UE and eRelay UE from eNB1 to eNB2 at the same time.

1. eNB1 triggers group Handover of the eRelay UE and eRemote UE towards the eNB2.

2. eNB2 prepares the resources for the eRelay UE and eRemote UE, and then sends group Handover ack to eNB1.

3. eNB1 provides the handover command information received in step2 to eRemote UE and eRelay UE.

4. eRelay UE and eRemote UE move path to eNB2.

5. eNB2 triggers path switch of the eRelay UE and the eRemote UE towards the corresponding MME(s).

6. eNB2 triggers UE context release of the eRelay UE and the eRemote UE towards the eNB1.

Note: details of this solution are FFS.
5.1.x.e Solution 4: eRemote UE moves between relay link to another relay link (intra eNB)
Note: this solution only applies to the case in which PC5 is used between the eRemote UE and eRelay UE.
In this solution, the eRemote UE switches from a eRelay UE to another eRelay UE within the same eNB. 
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Figure4 Path Switch between eRelay UE to eRelay UE(intra eNB)
1. The eRemote UE performs eRelay UE discovery and selects a suitable eRelay UE 2.
2. The eRemote UE reports to the serving eNB with the information of selected eRelay UE, e.g. via SidelinkUEInformation.
3. The eNB triggers RRCConnectionReconfiguration of the eRemote UE.
4. The eRemote UE and eRelay UE 1 performs PC5 Connection Release procedure.
5. The eRemote UE and eRelay UE 2 establishes a secure PC5 link.
6. The eRelay UE 2 reports to the serving eNB with the PC5 Connection information with eRemote UE via SidelinkUEInformation.
7. The eNB triggers RRCConnectionReconfiguration to the eRelay UE 2.
8. The eNB initiates S1AP message to update the eRemote UE and eRelay UE 2 relationship in the MME.
RAN3 impact: 
· 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: the details of “eRemote UE and eRelay UE relationship” is FFS. It only applies to the case that the MME needs to be aware of the relationship of eRemote and eRelay. 
· Introduce eRemote UE and eRelay UE authorization in S1AP/X2AP: PATH SWITCH REQUEST ACKNOWLEDGE, and other related S1/X2 messages.
Note: the MME may provide the authorization of the eRemote UE and eRelay UE to the eNB, which is pending to SA2 discussion.
2) 5.1.x.f Solution 5:eRemote UE moves between relay link to another relay link (inter eNB)
In this solution, the eRemote UE performs path switch from a eRelay UE to another eRelay UE within different eNB. 
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Figure5 Path Switch between Relay UE to Relay UE(inter eNB)
9. The eRemote UE performs relay discovery procedure and selects a suitable eRelay UE 2.
10. The eRemote UE reports to the serving eNB with the information of selected eRelay UE, e.g. via the SidelinkUEInformation or Measurement Report.
11. The source eNB initiates handover preparation procedure to the target eNB (i.e. the serving eNB of eRelay UE 2).
12. The target eNB responses the handover response message.
13. The source eNB triggers RRCConnectionReconfiguration message to eRemote UE.
14. The eRemote UE and eRelay UE 1 performs PC5 connection release procedure.
15. The eRemote UE and eRelay UE 2 establishes a secure PC5 link.
16. The eRelay UE 2 sends SidelinkUEInformation to the target eNB.
17. The target eNB sends RRCConnectionReconfiguration message to eRelay UE 2.
18. The source eNB sends SN Status Transfer message to the target eNB.
19. The target eNB initiate path switch procedure to update the eRemote UE and eRelay UE 2 relationship in the MME.
20. The MME sends a Modify Bearer Request message to the Serving Gateway.
21. The Serving Gateway sends a Modify Bearer Response message to MME.
22. The MME confirms the Path Switch Request message with the Path Switch Request Acknowledge message.
23. The target eNB sends UE Context Release message to the source eNB.
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: the details of “eRemote UE and eRelay UE relationship” is FFS. It only applies to the case that the MME needs to be aware of the relationship of eRemote and eRelay. 
· Introduce eRemote UE and eRelay UE authorization in S1AP/X2AP: PATH SWITCH REQUEST ACKNOWLEDGE, and other related S1/X2 messages.
Note: the MME may provide the authorization of the eRemote UE and eRelay UE to the eNB, which is pending to SA2 discussion.
----End of the Text Proposal----
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