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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This paper discusses the design of the adaptation layer and the connection establishment procedure for L2 UE to UE relay.  
Discussion
Adaptation layer
According to the study in Rel-17 for L2 UE-to-UE sidelink relay, an adaptation layer (i.e., SRAP) are supported for the PC5 interfaces between source Remote UE and Relay UE, and between Relay UE and target Remote UE. It is very important to confirm this aspect before our design for the framework of L2 UE-to-UE sidelink relay. 

Proposal-1: An adaptation layer (i.e., SRAP) is supported for the PC5 interfaces between source Remote UE and Relay UE, and between Relay UE and target Remote UE. 

The protocol stacks for the user plane and control plane of L2 U2U Relay architecture can follow the same principle as illustrated in Figure 16.12.2.1-1 and Figure 16.12.2.1-2 within TS38.300 for L2 U2N Relay. The difference is the gNB should be replaced by Target Remote UE and the U2N Relay should be replaced by U2U Relay. The U2U SRAP sublayer is placed above the RLC sublayer for both CP and UP at both PC5 interfaces. The PC5 SDAP, PDCP and RRC are terminated between source L2 Remote UE and target Remote UE, while SRAP, RLC, MAC and PHY are terminated in each hop.

Proposal-2: The U2U SRAP sublayer is placed above the RLC sublayer for both CP and UP at both PC5 interfaces. The PC5 SDAP, PDCP and RRC are terminated between source L2 Remote UE and target Remote UE, while SRAP, RLC, MAC and PHY are terminated in each hop.

As for L2 U2N Relay, for L2 U2U Relay, the SRAP sublayer should be only for the purpose of bearer mapping. At Relay UE, The SRAP sublayer performs bearer mapping between ingress PC5 Relay RLC channels for relaying and egress PC5 Relay RLC channels. For relaying traffic, the different end-to-end PC5 Radio Bearers (SRBs or DRBs) of the same L2 U2U Remote UE and/or different L2 U2U Remote UEs can be multiplexed over the same egress PC5 Relay RLC channel.

Proposal-3: The U2U SRAP sublayer is only for the purpose of bearer mapping.

At Remote UE, from transmission perspective, the SRAP sublayer supports bearer mapping between Remote UE end-to-end Radio Bearers and outgoing PC5 Relay RLC channels. At Remote UE, from reception perspective, it correlates the received packets for the specific PDCP entity associated with the right end-to-end Radio Bearer based on the identity information included in the PC5 SRAP header. As same as U2N relay, a local Remote UE ID should be included in the SRAP header in order to make the SRAP header design consistent between U2N and U2U Relay architecture. 

Proposal-4: The identity information of source U2U Remote UE end-to-end Radio Bearer and a local Remote UE ID are included in the SRAP header in order for the target Remote UE to correlate the received packets for the specific PDCP entity associated with the right end-to-end Radio Bearer. 

In case of L2 UE-to-Network Relay case, the network controls the configuration of the UEs including both Relay UE and Remote UE. That is why in Rel-17, RAN2 agreed that the network is responsible for the allocation of local UE identities for Remote UE. However, in the UE-to-UE Relay case, the U2U relay UE is the only node that has the full knowledge of the configurations, since there may be no network coverage and the Remote UEs including both source and target may be only aware of their own configurations. Hence we think Relay UE is in a better position to assign and maintain the local UE identities for peer Remote UEs. In addition, the U2U Relay UE may hold a bearer mapping table for each peer of Remote UEs.      

Proposal-5: The U2U Relay UE configures source and target Remote UEs with the local UE identities.    

Connection establishment 
In legacy handling, the PC5-RRC connection between two peer UEs is implicitly established based on the establishment of the PC5-S connection. 
For UE-to-UE relay case, three PC5-RRC connections need to be established: between the source Remote UE and the Relay UE, between the Relay UE and the target Remote UE, and between the source Remote UE and the target Remote UE. We suggest RAN2 to keep the existing connection model to establish the PC5-RRC connection between the source Remote UE and the target Remote UE. This means when the PC5-S connection between the source Remote UE and the target Remote UE is established, the corresponding PC5-RRC connection is automatically established. Then there is no RRC state management between source Remote UE and the target Remote UE as legacy Relay handling. In this way, the additional spec change is avoided to support U2U relay architecture in Rel-18.     

Proposal-6: The one-to-one relationship between the PC5 unicast link and the PC5-RRC connection is kept to support PC5 RRC connection between the source Remote UE and the target Remote UE.
Proposal-7: PC5-RRC connection state management is not needed for UE-to-UE Relay.

From end-to-end PC5 RRC connection establishment perspective, it can be only established after the hop-by-hop PC5 RRC connections are established. Since only when the hop-by-hop channel is available, can the end-to-end SL-SRBs (i.e., SL-SRB0 and SL-SRB1) between source Remote UE and the target Remote UE be forwarded. The necessary end-to-end security context can then be established. This aspect may be obvious but we prefer to confirm it for UE-to-UE Relay at high level.   

Proposal-8: End-to-end PC5 RRC connection establishment can be only established after the hop-by-hop PC5 RRC connections are established for UE-to-UE Relay.

Conclusion and Proposal
We have the following proposals:

Proposal-1: An adaptation layer (i.e., SRAP) is supported for the PC5 interfaces between source Remote UE and Relay UE, and between Relay UE and target Remote UE.
Proposal-2: The U2U SRAP sublayer is placed above the RLC sublayer for both CP and UP at both PC5 interfaces. The PC5 SDAP, PDCP and RRC are terminated between source L2 Remote UE and target Remote UE, while SRAP, RLC, MAC and PHY are terminated in each hop.
Proposal-3: The U2U SRAP sublayer is only for the purpose of bearer mapping.
Proposal-4: The identity information of source U2U Remote UE end-to-end Radio Bearer and a local Remote UE ID are included in the SRAP header in order for the target Remote UE to correlate the received packets for the specific PDCP entity associated with the right end-to-end Radio Bearer.
Proposal-5: The U2U Relay UE configures source and target Remote UEs with the local UE identities.
Proposal-6: The one-to-one relationship between the PC5 unicast link and the PC5-RRC connection is kept to support PC5 RRC connection between the source Remote UE and the target Remote UE.
Proposal-7: PC5-RRC connection state management is not needed for UE-to-UE Relay.
Proposal-8: End-to-end PC5 RRC connection establishment can be only established after the hop-by-hop PC5 RRC connections are established for UE-to-UE Relay.
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