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Introduction
As part of the Study Item on NR Sidelink Relay [1], 3GPP has agreed to study the following:
This study item targets to study single-hop NR sidelink-based relay. 
1. Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable)  for layer-3 relay and layer-2 relay [RAN2];
A. Relay (re-)selection criterion and procedure;
B. Relay/Remote UE authorization;
C. QoS for relaying functionality;
D. Service continuity;
E. Security of relayed connection after SA3 has provided its conclusions;
F. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;
2. Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];

NOTE 1: The study shall take into account of further input from SA WGs, e.g., SA2 and SA3, for the bullets above (if applicable).
NOTE 2: It is assumed that UE-to-network relay and UE-to-UE relay use the same relaying solution.
NOTE 3: Forward compatibility for multi-hop relay support in a future release needs to be taken into account.
NOTE 4: For layer-2 UE-to-network relay, the architecture of end-to-end PDCP and hop-by-hop RLC, e.g., as recommended in TR 36.746, is taken as starting point.

This contribution discusses the benefits of leveraging existing specifications to support user plane and control mechanisms for SL relays based on features introduced for Integrated Access and Backhaul (IAB) in Rel-16.
User Plane Functionality
Figure 1 below shows the user plane protocol stack for IAB. The user plane traffic is carried over a new protocol layer - the backhaul adaptation protocol (BAP) sublayer, which enables routing over multiple hops. BAP PDUs are transported over backhaul (BH) RLC channels and the configuration of one or more BH RLC channels onto a backhaul link allows traffic prioritization and QoS enforcement which are also important requirements for the Sidelink Relay design. 


Figure. 1: User plane protocol stack for IAB
Similar to the IAB design, creating an adaptation protocol sublayer at the relay UE would enable the routing of a received BAP PDU on the backhaul Uu link to the appropriate Sidelink RLC channel. An additional advantage of this approach would be to enable native end-to-end security between the gNB and the remote UE via the PDCP. In case of an L3 relay, this would need to be handled above the PDCP.
Proposal 1: In case of L2 Sidelink relays, user plane traffic should be carried between the gNB and remote UE over an adaptation protocol layer above RLC with the BAP sublayer defined for IAB as the starting point of the detailed design.

Control Plane Functionality
Similar to the user plane transport and routing, control plane signaling is carried over the BAP layer for IAB nodes. One major advantage of this approach in addition to end-to-end security is the native support for service continuity, which is an important requirement for many use cases involving UE-to-NW relays as described by SA1 [2]:
Service continuity: The 5G system shall support service continuity for a remote UE, when the remote UE changes from a direct network connection to an indirect network connection and vice-versa. The 5G system shall support service continuity for a remote UE, when the remote UE changes from one relay UE to another and both relay UEs use 3GPP access to the 5G core network.
As a result, L2 Sidelink relays should support mechanisms for service continuity based on existing RAN procedures, leveraging signaling transport via an adaptation protocol layer. 
Proposal 2: Control plane procedures for L2 Sidelink relays should leverage existing RAN procedures and signaling over a new adaptation protocol sublayer to support service continuity and connection management functionality.  



Conclusion
This contribution discussed requirements and solutions for user plane and control plane functionality in case of L2 Sidelink relays.
Proposal 1: In case of L2 Sidelink relays, user plane traffic should be carried between the gNB and remote UE over an adaptation protocol layer above RLC with the BAP sublayer defined for IAB as the starting point of the detailed design.
Proposal 2: Control plane procedures for L2 Sidelink relays should leverage existing RAN procedures and signaling over a new adaptation protocol sublayer to support service continuity and connection management functionality.  
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