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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN#91-e, the sidelink relay WID [1] had been approved with the following scope:
Work Item objectives specific to Layer-2 (L2) relaying:
1. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:
2. Specify mechanisms for service continuity 
a. Limited to intra-gNB cases [RAN2]
3. Specify mechanisms for U2N Adaptation layer design [RAN2]
a. For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
4. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]


In this contribution, the adaption layer related issues will be discussed, which include:
· Issue 1: Whether adaption layer is needed in PC5 interface?
· Issue 2: Which functionalities should be supported for the Uu and PC5 adaption layer?
· Issue 3: How to deal with the security issue for L2 U2N relay?
Discussion
Necessity of adaption layer in PC5 interface
In RAN2#112-e, the following agreement was reached: 
Agreements:
Proposal 1a: Capture both the protocol stacks with and without PC5 adaptation layer for L2 UE-to-Network relay as candidate solutions in the TR, leave the down selection to WI phase (assuming down-selection first before studying too much on the detailed PC5 adaptation layer functionalities).

That’s to say, it was agreed that the issue whether to support PC5 adaptation layer in L2 U2N relay should be discussed in Rel-17 SL Relay WI stage firstly. During the discussion of the SI stage, the proponents for PC5 adaptation layer of L2 U2N relay raised that it was proposed to support multi-hop relay as forward compatibility as well as N:1 bearer mapping functionalities for the same remote UE in PC5 interface. 
Regarding to the multi-hop, according to the WID of Rel-17 SL relay[1], the objective of SL relay item is to specify solutions to enable single-hop sidelink-based UE-to-Network relaying. Multi-hop is not considered at least in Rel-17. Hence, when we discussing whether PC5 adaptation layer should be introduced, multi-hop should not be taken into account.
[bookmark: _GoBack]Regarding to the N:1 bearer mapping for the same remote UE in PC5 interface, according to the current spec, the maximum number of sidelink radio bearer for one UE is 16 (LCID range from 4 to 19), which is defined in [2]. And the maximum number of DRBs in Uu is 32 (LCID range from 1 to 32). It is obvious that the maximum number of Uu E2E bearer number is larger than the maximum number of PC5 bearer. Hence N:1 mapping between Uu bearer and PC5 bearer should be supported. 
In order to support the N:1 mapping in PC5 interface, it had better support adaption layer in PC5 interface, which is also benefit for future extension for multi-hop.
[bookmark: _Ref68160077][bookmark: _Ref67327492]Proposal 1: For L2 U2N relay, adaptation layer should be supported over PC5 in Rel-17.
Functionalities of the Uu and SL adaptation layer 
Regarding to the adaption layer function, in [3], it had already captured that:
	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.



It is obvious that for Uu adaption layer, it should at least support the following functionalities:
· UL: UL bearer mapping between ingress PC5 RLC channels and egress Uu RLC channels and remote UE identification;
· DL: DL bearer mapping between end-to-end bearer to Uu RLC channels and remote UE identification.
Similarly, if PC5 adaption layer should be supported as proposed in Proposal 1, it should also support the following functionalities:
· UL: UL bearer mapping between end-to-end bearer to PC5 RLC channel and remote UE identification;
· DL: DL bearer mapping between ingress Uu RLC channels and PC5 RLC channels and remote UE identification.
[bookmark: _Ref68096169]
Proposal 2: For L2 U2N relay, the PC5 adaptation layer should support the following functionalities:
· UL: UL bearer mapping between end-to-end bearer to PC5 RLC channel and remote UE identification;
· DL: DL bearer mapping between ingress Uu RLC channels and PC5 RLC channels and remote UE identification.

Besides the bearer mapping and remote UE identification functionalities, whether the other functionalities should also be supported need further discussion. In our understanding, two new functions should also be considered in the Uu adaption layer, which listed below:
· Flow control
For the downlink, if SL is congested, relay can indicate the gNB to reduce the DL data transmission; and for the uplink, if Uu BH is congested, relay can indicate the remote UE to reduce the UL data transmission.
· RLF indication
If Uu BH RLF, relay UE can indicate it to remote UE to trigger remote UE to perform relay reselection; and if SL RLF, relay UE can inform the gNB to release the remote UE context and SL/Uu BH RLC channel mapping.
[bookmark: _Ref58504866][bookmark: _Ref68096175][bookmark: _Ref67493630][bookmark: _Ref54224266]Proposal 3: For U2N relay, besides the bearer mapping and remote UE identification, the PC5/Uu adaption layer should also support the functionalities of flow control and RLF indication.
[bookmark: _Ref53584373]Security issue of L2 U2N relay 
For adaption layer, [4] raised security aspects issue such as disclosing UE IDs on the adaptation layer as there is no encryption of that information in the adaptation layer. For this issue, we think this is out of RAN2 scope, it is recommended to send LS to SA3 for evaluating. After we receive a clear answer, RAN2 can further discuss whether there is any problem needs to be solved. 
[bookmark: _Ref67493633]Proposal 4: Send LS to SA3 to check whether there is security issue for disclosing UE IDs on the adaptation layer, and it is confirmed, whether there is any suggestion from SA3.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For L2 U2N relay, adaptation layer should be supported over PC5 in Rel-17.
Proposal 2: For L2 U2N relay, the PC5 adaptation layer should support the following functionalities:
· UL: UL bearer mapping between end-to-end bearer to PC5 RLC channel and remote UE identification;
· DL: DL bearer mapping between ingress Uu RLC channels and PC5 RLC channels and remote UE identification.
Proposal 3: For U2N relay, besides the bearer mapping and remote UE identification, the PC5/Uu adaption layer should also support the functionalities of flow control and RLF indication.
Proposal 4: Send LS to SA3 to check whether there is security issue for disclosing UE IDs on the adaptation layer, and it is confirmed, whether there is any suggestion from SA3.
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