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Abstract: Update on aspects on L2 U2N Relay, relating to RAN2/SA3 agreements and previous SA2 discussion.
1. Introduction/Discussion
There are some outstanding aspects on L2 U2N Relay to be resolved.
Aspect 1: Adaptation layer supported over PC5 in control plane and user plane.
This aspect will be determined by RAN2, and the changes in clause 6.1.1.7.2 depend on the RAN2 input during the meeting, if any.
Aspect 2: The trigger for ProSe UE-to-Network Relay performing Service Request procedure if it is in CM_IDLE state.
On one hand, RAN2 already agree in Procedure for Remote UE connection establishment during TR phase:
The Remote UE sends the first RRC message (i.e., RRCSetupRequest) for its connection establishment with gNB via the Relay UE, using a default L2 configuration on PC5…….If the Relay UE had not started in RRC_CONNECTED, it would need to do its own connection establishment upon reception of a message on the default L2 configuration on PC5.
So it means that if the Relay UE is not in RRC_CONNECTED when it receives the first RRC message from the Remote UE, it will perform Service Request procedure to enter the RRC_CONNECTED.
On the other hand, from the SA3 requirement, if the mutual authentication with the CN interaction is mandatory during the PC5 connection establishment for relaying, then the Relay needs to enter CM-CONNECTED state for the mutual authentication when it is in CM_IDLE state. So the mutual authentication maybe another trigger.
SA2 can wait for SA3 progress on whether the mutual authentication with the CN interaction is mandatory. If mandatory, then step 4 is triggered by mutual authentication and then the Relay is already in CONNECTED in step 5 in clause 6.5.2.2.
Aspect 3: State handling coordinated with RAN2 agreement.
Clause 6.5.2.1.2 is updated based on the RAN2#114 agreements:
Proposal 1：	[14/18[Easy] RRC state combination of Relay UE in RRC_IDLE and Remote UE in RRC_INACTIVE is supported.

Aspect 4: Keeping the PC5 link between L2 Relay and Remote UE.
SA2 has already had a discussion on this aspect with S2-2104565, and no matter whether the Remote UE is CM_IDLE and CM-CONNECTED state, various situations (e.g., AS layer condition, Relay reselection, MICO mode) can happen resulting in PC5 link release, either explicitly or locally. There is no similar conditions listed for L3 Relay, so this papers proposes to remain consistent between all relay types, and remove the unclear and incomplete text in clause 6.5.2.1.2
Aspect 5: Parameters for Layer-2 UE-to-Network Relay discovery.
RAN2#113b and #114 agreements on Relay (re)selection include:
Proposal 16: Include the information required for agreed additional AS criteria in discovery message.
Proposal 2-2 [easy]: For L2 relay, PLMN ID supported as additional AS criteria for relay (re)selection.  Whether cell ID is used can be further discussed by RAN2.

Proposal 4: For L2 U2N relay, cell ID can be used as additional AS criteria for relay (re)selection.
So this paper follows the RAN2 agreement, and proposes that PLMN ID and cell ID of the UE-to-Network Relay can be provided to Remote UE during the discovery in clause 5.8.3.3. 
It is agreed in SA2 that the RSC can indicate if the U2N Relay is a L3 or L2 Relay. This paper proposes that no information needs to be associated with the RSC for L2 U2N Relay, and the RSC only indicates the L2 U2N Relay service. Same for the RSC used for L3 U2N Relay, there is also no need to associate different RSCs with different PLMNs (i.e., RSC per PLMN).
2. Text Proposal
[bookmark: _Toc519004414]It is proposed to capture the following changes vs. TS 23.304.
[bookmark: _Toc45012615][bookmark: _Toc51754041][bookmark: _Toc51754175][bookmark: _Toc51839002][bookmark: _Toc60323333]* * * * First change * * * *
[bookmark: _Toc69883556][bookmark: _Toc73625571]6.1.1.7.2	5G ProSe Layer-2 UE-to-Network Relay
Figure 6.1.1.7.2-1 illustrates the protocol stack of the NAS connection for the 5G ProSe Remote UE for NAS-MM and NAS-SM. The NAS messages are transparently transferred between the Remote UE and NG-RAN over the Layer-2 UE-to-Network Relay UE using:
-	PDCP end-to-end connection between the Remote UE and NG-RAN, where the role of the 5G ProSe UE-to-Network Relay UE is to relay the PDUs over the signalling radio bear without any modifications and using the functionality of the adaptation layer as specified in TS 38.XXX [x].
-	Connection between NG-RAN and AMF over N2.
-	Connection between AMF and SMF over N11.
Editor's note:	Whether the adaptation layer is supported over PC5 will be determined by RAN WG2.	Comment by Huawei C: Aspect 1: See introduction.


Figure 6.1.1.7.2-1: End-to-End Control Plane for a Remote UE using Layer-2 UE-to-Network Relay
The control plane protocol stack used by the 5G ProSe Layer-2 UE-to-Network Relay is defined in clause 8.2.2 of TS 23.501 [4].
* * * * Next change * * * *
[bookmark: _Toc69883562][bookmark: _Toc73625576]6.1.2.2.2	5G ProSe Layer-2 UE-to-Network Relay
Figure 6.1.2.2.2-1 illustrates the protocol stack for the user plane transport, related to a PDU Session, including a 5G ProSe Layer 2 UE-to-Network Relay UE. The PDU layer corresponds to the PDU carried between the 5G ProSe Remote UE and the Data Network (DN) over the PDU session. The SDAP and PDCP protocols are specified in TS 38.300 [12]. PDCP end-to-end connection is between the Remote UE and NG-RAN. The functionality of the adaptation layer is specified in TS 38.XXX [x].
Editor's note:	Whether the adaptation layer is supported over PC5 will be determined by RAN WG2.	Comment by Huawei C: Aspect 1: See introduction.


Figure 6.1.2.2.2-1: User Plane Stack for L2 UE-to-Network Relay
* * * * Next change * * * *
[bookmark: _Toc73625623]6.5.2.2	Connection establishment


Figure 6.5.2.1-1: Connection Establishment for L2 UE-to-Network Relay
0.	If in coverage, the 5G ProSe Remote UE and 5G ProSe UE-to-Network Relay may independently perform the initial registration to the network according to registration procedures in TS 23.502 [5].
1.	If in coverage, the 5G ProSe Remote UE and 5G ProSe UE-to-Network Relay independently get the service authorization for 5G ProSe UE-to-Network Relay operation from the network. Service authorization and parameters provisioning for 5G ProSe UE-to-Network Relay operation are performed for the 5G ProSe UE-to-Network Relay and 5G ProSe Remote UE as specified in clause 5.1.4.
	If the 5G ProSe Remote UE is not in coverage, the pre-configured parameters are used, and the service authorization and parameters may be updated after step 6.
	If the 5G ProSe Remote UE has not performed Initial Registration, the 5G ProSe Remote UE may perform the Initial Registration in step 6.
2.	The 5G ProSe Remote UE and 5G ProSe UE-to-Network Relay perform UE-to-Network Relay UE Discovery and selection, as specified in clause 6.3.2.3.
3.	The 5G ProSe Remote UE initiates a one-to-one communication connection with the selected ProSe UE-to-Network Relay over PC5 using the procedure as described in clause 6.4.3.
4.	If the 5G ProSe UE-to-Network Relay is in CM_IDLE state, triggered by the request received from the 5G ProSe Remote UE, the 5G ProSe ProSe UE-to-Network Relay performs Service Request procedure in the clause 4.2.3.2 of TS 23.502 [5].
Editor's note:	How the ProSe UE-to-Network Relay is triggered to perform Service Request procedure requires cooperation with RAN2 and SA3 progress on mutual authentication during PC5 connection establishment.
5.	The 5G ProSe Remote UE establishes an RRC Connection with the same NG-RAN serving the selected 5G ProSe UE-to-Network Relay, specified in TS 38.XXX [x].
6.	The 5G ProSe Remote UE sends a NAS message to the serving AMF. The NAS message is encapsulated in an Uu RRC message that is sent over PC5 to the 5G ProSe UE-to-Network Relay, and the 5G ProSe ProSe UE-to-Network Relay forwards the Uu RRC message to the NG-RAN specified in TS 38.XXX. NG-RAN selects the 5G ProSe Remote UE's serving AMF and forwards the NAS message to this AMF.
	If 5G ProSe Remote UE has not performed the initial registration, the NAS message is an initial Registration message. Otherwise, the NAS message is either a service request message, or a mobility or periodic Registration message.
7.	The 5G ProSe Remote UE may trigger the PDU Session Establishment procedure as defined in clause 4.3.2.2 of TS 23.502 [5].
8.	The data is transferred between the 5G ProSe Remote UE and UPF via the 5G ProSe UE-to-Network Relay and NG-RAN. The 5G ProSe UE-to-Network Relay forwards all the data messages between the Remote UE and NG-RAN, as specified in TS 38.XXX [x].
* * * * Next change * * * *
[bookmark: _Toc30666558][bookmark: _Toc31029852][bookmark: _Toc31030743][bookmark: _Toc43388310][bookmark: _Toc43735540][bookmark: _Toc50130527][bookmark: _Toc50133841][bookmark: _Toc50134181][bookmark: _Toc50557133][bookmark: _Toc50548809][bookmark: _Toc55202114][bookmark: _Toc57209736][bookmark: _Toc57366127][bookmark: _Toc66703570][bookmark: _Toc73625622]6.5.2.1.2	Connection Management
Connection Management for the 5G Remote UE and the 5G ProSe UE-to-Network Relay follows the principles and procedures defined in TS 23.501 [4] and TS 23.502 [5] with the following modifications.
The 5G ProSe UE-to-Network Relay may only relay data/signalling for the 5G ProSe Remote UE(s) when the 5G ProSe UE-to-Network Relay is in CM-CONNECTED state. If the 5G ProSe UE-to-Network Relay is in CM_IDLE state and receives a connection request from the 5G ProSe Remote UE for relaying, the 5G ProSe UE-to-Network Relay shall trigger Service Request procedure to enter CM_CONNECTED state before relaying the Remote UEs traffic.
The state of 5G ProSe UE-to-Network Relay is controlled by NG-RAN with the following:
-	If any 5G ProSe Remote UE connected to the 5G ProSe UE-to-Network Relay is in CM-CONNECTED with RRC Connected state, the 5G ProSe UE-to-Network Relay should remain CM-CONNECTED state with RRC Connected state.
-	If all 5G ProSe Remote UEs connected to the 5G ProSe UE-to-Network Relay enter CM-IDLE or CM-CONNECTED with RRC Inactive state, the 5G ProSe UE-to-Network Relay may enter CM-IDLE state.
Editor's note:	The state handling may need updating once the AS layer aspects are defined.
When Remote UE is CM-IDLE or CM-CONNECTED, the 5G ProSe UE-to-Network Relay and 5G ProSe Remote UE keep the PC5 link.
For paging a 5G ProSe Remote UE, it follows the principles and procedures defined in TS 23.501 [4] and TS 23.502 [5], and the paging message delivery from NG-RAN to 5G ProSe Remote UE is specified in TS 38.XXX [x].
* * * * Next change * * * *
[bookmark: _Toc69883538][bookmark: _Toc73625553]5.8.3.3	Identifiers for Layer-2 UE-to-Network Relay
Editor's note:	It is FFS what identifiers are used in addition to the identifiers specified in clause 5.8.3.1 for Layer-2 UE-to-Network Relay use case.
Editor's note:	It is FFS with what information the RSC is associated for Layer-2 UE-to-Network Relay use case.
The following parameters are used in addition to the parameters specified in 5.8.3.1, for both Model A and Model B, to assist the UE-to-Network Relay (re)selection:
-	Serving PLMN ID of the UE-to-Network Relay.
-	Cell ID of the UE-to-Network Relay

* * * * End of changes * * * *
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