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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]According to the WID [1], the following objectives need to be addressed to support SL relay, among of them, the RAN3 related items are highlighted:
Work Item objectives on aspects common to both L2 and L3:
1. Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]
a) Re-use LTE relay discovery and (re)selection as baseline
2. Specify mechanisms for Relay and Remote UE authorization for L3 and L2 relaying [RAN3]
a) Re-use LTE as baseline

Work Item objectives specific to Layer-2 (L2) relaying:
3. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:
4. Specify mechanisms for service continuity 
a) Limited to intra-gNB cases [RAN2]
5. Specify mechanisms for U2N Adaptation layer design [RAN2]
a) For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
6. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]

[bookmark: OLE_LINK39][bookmark: OLE_LINK40]Secondly, the objective of this work item also covers the non-relay discovery (i.e. 5G ProSe Direct Discovery). 
7. Specify mechanisms for 5G ProSe Direct Discovery [RAN2, RAN3, RAN4];

In this contribuction, we will analyze the RAN3 impact to support Layer-2 SL relaying.
Discussion
[bookmark: _Toc37325146][bookmark: _Toc32916072]Currently, RAN2 has made some discussion on the control plane procedures, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE. For now, some agreements have been achieved in RAN2, however, they haven’t identified any impact to RAN3.
Observation 1: RAN2 discussed the control plane procedures for layer-2 SL relay, and they have not identified any RAN3 impact.

As been specificed in the WID [1], the service continuity for L2 SL Relay should be limited to intra-gNB cases.
Specify mechanisms for service continuity 
a) Limited to intra-gNB cases [RAN2]
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Observation 2: In Rel-17, Service continuity for Layer-2 SL relay is limited to intra-gNB cases, there’s no inter gNB operations to support L2 SL Relay.

In SA2 spec TS 23.304 [2], protocol stack for Layer 2 SL Relay specified in section 6.1.2.3.2, as below: 
6.1.2.3.2	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. The PDU layer corresponds to the PDU carried between the 5G ProSe Layer-2 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 5G ProSe Layer-2 Remote UE and NG-RAN. The functionality of the adaptation layer is specified in TS 38.351 [28].
Editor's note: Whether the adaptation layer is supported over PC5 will be determined by RAN WG2.


Figure 6.1.2.3.2-1: End-to-End User Plane Stack for a 5G ProSe Remote UE using 5G ProSe Layer-2 UE-to-Network Relay
From the protocol stack above, we see an adaption layer is added in Relay UE and gNB to support the L2 SL Relay.
Observation 3: Adaption layer is needed for Relay UE and gNB to support Layer 2 Relay.
From the protocol stack, we see the adaption layer is above RLC layer, just like the BAP layer added for IAB. Thus, in CU-DU split architecture, the adaption layer should be added in gNB-DU. 
Proposal 1: An adaption layer should be added in gNB-DU to support L2 SL Relay in CU-DU split architecture.

Due to the functionalities to be supported in the Adaption layer, it’s specified in [3], as below:
For L2 UE-to-Network Relay, for uplink:
· The Uu adaptation layer at Relay UE supports UL bearer mapping between ingress PC5 RLC channels for relaying and egress Uu RLC channels over the Relay UE Uu path. For uplink relaying traffic, the different end-to-end RBs (SRB, DRB) of the same Remote UE and/or different Remote UEs can be subject to N:1 mapping and data multiplexing over one Uu RLC channel.
· The Uu adaptation layer is used to support Remote UE identification for the UL traffic (multiplexing the data coming from multiple Remote UE). The identity information of Remote UE Uu Radio Bearer and Remote UE is included in the Uu adaptation layer at UL in order for gNB to correlate the received data packets for the specific PDCP entity associated with the right Remote UE Uu Radio Bearer of a Remote UE.
For L2 UE-to-Network Relay, for downlink:
· The Uu adaptation layer can be used to support DL bearer mapping at gNB to map end-to-end Radio Bearer (SRB, DRB) of Remote UE into Uu RLC channel over Relay UE Uu path. The Uu adaptation layer can be used to support DL N:1 bearer mapping and data multiplexing between multiple end-to-end Radio Bearers (SRBs, DRBs) of a Remote UE and/or different Remote UEs and one Uu RLC channel over the Relay UE Uu path.
· The Uu adaptation layer needs to support Remote UE identification for Downlink traffic. The identity information of Remote UE Uu Radio Bearer and the identity information of Remote UE needs be put into the Uu adaptation layer by gNB at DL in order for Relay UE to map the received data packets from Remote UE Uu Radio Bearer to its associated PC5 RLC channel.

Observation 4: SA2 has specified the funcitionalities to be supported by the adaption layer to support L2 UE-to-Network Relay.

About the adaption layer for L2 UE-to-Network Relay, RAN2 also has some discussion on the adaption layer, some agreements as below:
RAN2#115-e：
Agreements:
Proposal 5     Adaptation layer is not present over PC5 hop for SRB0 [16/19].
Proposal 6     Adaptation layer is not present over PC5 hop for BCCH and PCCH [15/15].
Proposal 9 (modified)   Send LS to SA3 to notify the RAN2 agreement on local/temporary remote UE ID field in adaptation layer [19/19].

Agreement:
Support the adaptation layer on PC5 for bearer mapping only.

Agreements:
Proposal 8            Serving gNB of relay UE assigns the local/temp remote UE ID.
Proposal 1 (revised)     For SRB0, adaptation layer is present over Uu hop for UL.
Proposal 2            For SRB0, adaptation layer is present over Uu hop for DL.

Agreements:
Proposal 1:    RAN2 postpones discussions on configurability of Uu adaptation layer header and revisits it if time allows. 
Proposal 8:    A single adaptation layer entity for the Uu adaptation layer is configured in the relay UE .  

Agreement:
Uu RLF is not indicated in adaptation layer.

Agreement:
Uu adaptation layer and PC5 adaptation layer can be described as separate entities for specification purpose (we do not specify how they will be actually implemented).

RAN2#113bis-e：
Proposal 3: For both DL and UL transmission of Uu radio bearers other than SRB0, identity information of a remote UE and its Uu radio bearer are included in the header of adaptation layer over Uu. FFS for SRB0. FFS if the presence of adaptation layer header can be configurable. (24/24)
Proposal 3a: The radio bearer ID in the adaptation layer header is the Uu radio bearer ID of the remote UE. (23/24)
Proposal 3b: The UE ID in the adaptation layer header is a local, temporary remote UE ID. FFS whether the local, temporary remote UE ID is assigned by the relay UE, or the serving gNB of the relay UE. (23/24)
Proposal 3c: Mapping is done at Relay UE between PC5 RLC bearer IDs, identity information of remote UE and Uu radio bearer, and Uu RLC bearer IDs.


From the information above, we see gNB should handle the UU adaption layer, the adaption layer is used for identification of remote UE and bearer mapping. For the configuration of the adaption layer, F1 will be impacted in CU-DU split case, details are pending to RAN2.
Proposal 2: In CU-DU split case, UU adaption layer for L2 UE-to-Network Relay should be located in gNB-DU for identification of Remote UE and bearer mapping, corresponding configuration should be done in F1 interface, details of the configuration are pending to RAN2.

Conclusion
In this contribution, we try to identify the RAN3 impact to support L2 SL Relaying. Based on the discussion, we would provide the following observations and proposals:
Observation 1: RAN2 discussed the control plane procedures for layer-2 SL relay, and they have not identified any RAN3 impact.
Observation 2: In Rel-17, Service continuity for Layer-2 SL relay is limited to intra-gNB cases, there’s no inter gNB operations to support L2 SL Relay.
Observation 3: Adaption layer is needed for Relay UE and gNB to support Layer 2 Relay.
Observation 4: SA2 has specified the funcitionalities to be supported by the adaption layer to support L2 UE-to-Network Relay.

Proposal 1: An adaption layer should be added in gNB-DU to support L2 SL Relay in CU-DU split architecture.
Proposal 2: In CU-DU split case, UU adaption layer for L2 UE-to-Network Relay should be located in gNB-DU for identification of Remote UE and bearer mapping, corresponding configuration should be done in F1 interface, details of the configuration are pending to RAN2.
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