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Abstract of the contribution: This paper analyses the Solution #7: Indirect communication for Layer 2 UE-to-Network Relay UE and proposes some updates to the solution based on this analysis.

1. Background
Solution #7: Indirect communication for Layer 2 UE-to-Network Relay UE is included in TR 23.752 as a solution for the KI#3. In this paper, we discuss some updates and clarifications necessary to the L2 UE-to-Network relay solution.
2. Discussion
2.1	Network Selection
In clause 6.7.2.3 of TR 23.752, it is specified that Remote UE performs PLMN selection and Access Network selection as part of the Network Selection. The PLMN selection is based on the PLMN selected by the Relay UE. It is not clear in the description how the Remote UE obtains this PLMN information. It is proposed to clarify this aspect. 
Proposal 1: L2 UE-to-Network Relay provides  PLMN information and other information to the Remote UE in order to perform PLMN selection  (e.g. UAC) during discovery procedure. 
This poses an issue since it is not clear which and how many PLMN a L2 UE-to-Network Relay is expected to support. For instance is it only its registered PLMN, its registered PLMN and equivalent to the registered PLMN or it can be (hard) configured to include any PLMN similar to MOCN configuration. An Editor’s Note is proposed to capture this aspect. 
2.4	Connection setup procedures
Step 4 and 5 of Figure 6.7.3-1 of Solution #7 show that Indirect communication request and Indirect communication response messages are used to setup a one-to-one direct communication link between the Remote UE and Relay UE. There are some problems with this approach:
-	Does not align with the NR V2X one-to-one communication link setup procedures defined in TS 23.287. In NR V2X, PC5 unicast link setup uses the direct communication request and response messages. 
-	For a Remote UE, it has to support two different ways to setup the PC5 unicast link, i.e. with another UE vs. with a Relay.
[bookmark: _GoBack][bookmark: _Hlk40264352]Instead, it is desirable to enhance the existing NR V2X Direct communication request messages , e.g. to include an additional IE “Relay Service Code”, similar to what is defined in TS 24.334 for LTE ProSe, which is used by Remote UE to indicate which type of Relay service is it expecting from Relay UE.  
Proposal 2: Reuse NR V2X Direct communication request and Direct communication response messages to setup the PC5 unicast link between Remote UE and Layer 2 UE-to-Network Relay UE. 
3. Text Proposal
It is proposed to consider the changes below for solution#7 for Key Issue #3 in TR 23.752.
>>>>Start Changes<<<<
[bookmark: _Toc26173048][bookmark: _Toc30666551][bookmark: _Toc31029845][bookmark: _Toc31030736][bookmark: _Toc43388303][bookmark: _Toc43735533][bookmark: _Toc43994106]6.7.2	Functional Description
[bookmark: _Toc26173051][bookmark: _Toc30666554][bookmark: _Toc31029848][bookmark: _Toc31030739]6.7.2.3	Network Selection
Network selection comprises PLMN selection and access network selection. Access network selection for a Remote UE comprises UE-to-Network relay discovery and selection. The Remote UE performs PLMN selection in accordance with the PLMN selected by the UE-to-Network Relay. The Relay UE provides serving PLMN information and other information to the Remote UE in order to perform PLMN selection during discovery. 
Editor’s Note: It is FFS which and how many PLMN a L2 UE-to-Network Relay is expected to support and advertise. For instance whether it is only its registered PLMN, its registered PLMN and equivalent to the registered PLMN or it can be (hard) configured to include any PLMN similar to MOCN configuration.
The Remote UE and UE-to-Network Relay UE are by definition served by the same NG-RAN.
Editor's note:	The Remote UE Access Network selection criteria for relay selection and relay (re)selection criteria are FFS 
[bookmark: _Toc26173057][bookmark: _Toc30666564][bookmark: _Toc31029858][bookmark: _Toc31030749]6.7.3	Procedures





[bookmark: _Hlk40262868]Figure 6.7.3-1: Connection Establishment for Indirect Communication via UE-to-Network Relay UE
[bookmark: _Toc26173058][bookmark: _Toc30666565][bookmark: _Toc31029859][bookmark: _Toc31030750]0.	If in coverage, the Remote UE and UE-to-Network Relay UE may independently perform the initial registration to the network according to registration procedures in TS 23.502 [8]. The allocated 5G GUTI of the Remote UE is maintained when later NAS signalling between Remote UE and Network is exchanged via the UE-to-Network Relay UE.
NOTE 1:	The current procedures shown here assume a single hop relay.
1.	If in coverage, the Remote UE and UE-to-Network Relay UE independently get the service authorization for indirect communication from the network.
	If the Remote UE is not in coverage, the pre-configured information will be used. If needed, the PCF could update the authorization information after step 7.
Editor's note:	Details of security credentials to set up a security context for subsequent PC5 communication between the Remote UE and the UE-to-Network Relay UE are FFS.
Editor's note:	It is FFS how to perform initial registration when the device has not been in coverage.
12-3.	The Remote UE and UE-to-Network Relay UE perform UE-to-Network Relay UE discovery and selection.
Editor's note:	The detailed solution depends on the output of discovery procedure for both cases where the Remote UE is out of coverage or in coverage.
Editor's note:	Which entities perform UE-to-Network Relay selection and what criterion are used for UE-to-Network Relay selection are FFS.
24.	Remote UE initiates a one-to-one communication connection with the selected UE-to-Network Relay UE over PC5, by sending an indirect communication request message to the UE-to-Network Relay using the PC5 unicast link setup procedure dsescribed in TS 23.287 [5].
35.	UE-to-Network Relay UE has to be in CM_CONNECTED state and is authorised to perform Relay service, and step 5 is omitted. To keep CM_CONNECTED state, the UE-to-Network Relay UE may indicate its serving AMF that it is taking the role of relay for handling the relay services of remote UE, and may indicate the NG-RAN to keep the RRC connection.
Editor's note:	How to indicate the NG-RAN is FFS.
Editor's note:	It is FFS whether the relay indication can be provided to the AMF in other way (e.g. in N2 message) instead of in NAS message.
Editor's note:	Whether AMF needs to further interact with PCF is FFS.
Editor's note:	Potential interaction between the Relay UE's AMF and Remote UE's AMF is FFS.
46. Remote UE sends AS messages to the NG-RAN via the UE-to-NW Relay UE, to establish an AS Connection with the same NG-RAN serving the Relay UE.	The UE-to-Network Relay UE sends the indirect communication response message to the Remote UE.
57.	Remote UE sends a NAS message to the serving AMF. The NAS message is encapsulated in an RRC message that is sent over PC5 to the UE-to-Network Relay UE, and the UE-to-Network Relay UE forwards the message to the NG-RAN. The NG-RAN derives Remote UE's serving AMF and forwards the NAS message to this AMF.
NOTE:	It is assumed that the Remote UE's PLMN is accessible by the UE-to-Network Relay's PLMN and that UE-to-Network Relay UE AMF supports all S-NSSAIs the Remote UE may want to connect to.
Editor's note:	Interaction between the Relay UE's AMF and Remote UE's AMF is FFS.
	If Remote UE has not performed the initial registration to the network in step 0, the NAS message is initial registration message. Otherwise, the NAS message is either a service request message or Registration message based on the registered area of the Remote UE..
Editor's note:	How the UE-to-Network Relay UE forwards the message to the NG-RAN depends on RAN specified L2 relay method.
	If the Remote UE performs initial registration via the UE-to-Network relay, the Remote UE's serving AMF may perform authentication of the Remote UE based on NAS message validation and if needed the Remote UE's AMF checks the subscription data.
	For service request case, User Plane connection for PDU Sessions can also be activated. The other steps follow the clause 4.2.3.2 in TS 23.502 [8].
8.	Remote UE may trigger the PDU Session Establishment procedure as defined in clause 4.3.2.2 of TS 23.502 [8]. Remote UE allowed PDU session related attributes while operating via the UE-to-NW Relay UE are provided during the registration procedure or through pre-configuration as described in step 0.  
9.	The data is transmitted between Remote UE and UPF via UE-to-Network Relay UE and NG-RAN. The UE-to-Network Relay UE forwards all the data messages between the Remote UE and NG-RAN using RAN specified L2 relay method.
NOTE:	If the UE-to-Network Relay disconnects, the NG-RAN will trigger the AN release procedure of the Remote UE and the Remote UE goes to CM-IDLE.
>>>>End Changes<<<<
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