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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
In the last RAN2 meeting, the scenarios for sidelink relay have been discussed. But in our understanding, there are still some open scenarios that need further discussion, e.g., relay UE and remote UE belonging to different PLMNs. In this contribution,  the analysis on this issue will be given.
Discussion
When we studied the scenarios for Rel-17 sidelink relay, one question appeared: whether a remote UE belonging to PLMN A can connect to a relay UE belonging to PLMN B? Whether there are impacts on RAN?  The PLMN related issues will be briefly discussed in the following sections.
0. Inter-PLMN sidelink relay scenarios 
Regarding to the inter-PLMN scenarios, to make it easier to understand, the following two figures are given:


Figure-1 In-coverage UE
In the above Figure-1, the connected UE belonging to PLMN A is moving far away from the gNB2, its Uu link will become worse and worse. In order to continue the U2N transmission, it may search for sidelink relay UE. As shown in Figure-1, it may find  two potential sidelink relay UEs which are with different PLMNs. The question is whether the potential PLMN B UE can be regarded as candidate relay UE?

Figure-2 Out-of-coverage UE
In the above Figure-2, the UE is out-of-coverage, when it powers on, it will execute legacy PLMN selection and cell selection. Due to its position is out-of-coverage, it will finally fail for the above procedures, in order to work normally, it can search for the sidelink relay. For this case, if the remote UE supports both PLMN A and PLMN B, it is unclear whether the two relay UEs with different PLMNs can be both regarded as candidate relay UEs?
[bookmark: _Ref61510906][bookmark: _Ref61429860]Observation 1: From network deployment scenario, it is possible that one remote UE can find relay UE belonging to different PLMN.
In the latest SA2 TR 23.752[2], one solution [Solution #41] for inter-PLMN Layer-2 Relay in case RAN sharing was proposed. In Layer-2 based UE-to-Network relay solution proposed as solution #7, the Remote UE is connected to the AN and CN via the Relay with end-to-end PDCP layer. The solution can also support Remote UE and Relay UE is from different PLMNs when RAN sharing is deployed, which is can be shown in the following Figure, in which the red line means the Relay communicates with 5GC relay and the blue line means the Remote UE traffic routing. But during the discussion, some companies concerned that this topic should be discussed by RAN2 first.


Figure-3:  Inter-PLMN Layer-2 Relay in case RAN sharing
[bookmark: _Ref60229135]Observation 2: The scenario of relay UE and remote UE belonging to different PLMN was also identified by SA2.
0. Impacts of inter-PLMN sidelink relay scenarios
Regarding to Figure-1 in section 2.1, if remote UE can find more than one sidelink relay UE which with different PLMNs, it may impact the RAN procedures from the following aspects:
· Whether the measurement results of the sidelink relay UE belonging to different PLMN should be reported to the serving gNB?
· Whether the sidelink relay UE belonging to different PLMN can be selected as the candidate relay UE?
· If UE belonging to different PLMN can be selected as the target relay UE, whether the remote UE should change its serving PLMN A to serving PLMN B or establish the connection with the core network belonging to PLMN A through sidelink relay and gNB which uses PLMN B? 
Regarding to Figure-2, there are also many impacts:
· Whether the remote UE should perform PLMN selection first or choose relay UE first?
· If it chooses PLMN A, whether it can connect to sidelink relay UE belonging to PLMN B?
Based on the above analysis, it is obvious that if the inter-PLMN relay selection scenarios are supported, it will impact both RAN and CN procedures. Hence, it is suggest RAN2 to discuss whether the inter-PLMN relay selection can be supported in R17.
If RAN2 decides to support the inter-PLMN scenarios, it should be captured in the TR. If RAN2 decides not to support this scenario, it should also make it clear in the TR. Furthermore, RAN2 should further discuss how to let the remote UE aware the sidelink relay UE’s PLMN as soon as possible when it receives the sidelink relay discovery message. The details can be discussed further in WI.
[bookmark: _Ref61429874][bookmark: _GoBack]Proposal 1:  Suggest RAN2 to discuss whether the relay UE and remote UE can belonging to different PLMN and make it clear in the TR.
Conclusion
This contribution discusses different PLMN issues for NR SL relay and some observations and proposal are below.
Observation 1: From network deployment scenario, it is possible that one remote UE can find relay UE belonging to different PLMN.
Observation 2: The scenario of relay UE and remote UE belonging to different PLMN was also identified by SA2.
Proposal 1:  Suggest RAN2 to discuss whether the relay UE and remote UE can belonging to different PLMN and make it clear in the TR.
References
[1] [bookmark: _Ref61341535]R2-200xxxx Draft_RAN2_112-e_Meeting_Report_v2 MTK
[2] [bookmark: _Ref61341561]TR 23.752 V0.7.0 Study on system enhancement for Proximity based Services(ProSe) in the 5G System (5GS) (Release 17)
[3] [bookmark: _Ref61341584]TS 38.304 V16.2.0 User Equipment (UE) procedures in Idle mode and RRC Inactive state(Release 16)


3
R2-2100205
image1.emf
PLMN A

PLMN B

?

?

Remote UE

gNB2

gNB1


oleObject1.bin
Remote UE


PLMN A


?


?


PLMN B


gNB2


gNB1



image2.emf
PLMN A

?

PLMN B

?

Remote UE

gNB2

gNB1


oleObject2.bin
Remote UE


PLMN A


?


?


PLMN B


gNB2


gNB1



image3.emf
Remote UE

UE-to-Network 

Relay

NG-RAN

5GC_relay

5GC_remote

Relay Bearer


Microsoft_Visio_Drawing263131313131311111111111111.vsdx
Remote UE
UE-to-Network Relay
NG-RAN
5GC_relay
5GC_remote

Relay Bearer



