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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the work plan of Rel-17 SL Relay WI, in the RAN2#113bis meeting, adaption layer related issues were discussed with the below agreements[1]:
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.

In this contribution, we focus on the leftover issues for adaption layer. The related issues are listed below: 
Regarding to the Uu adaptation layer design:
· Issue 1: Whether to support adaptation layer at Uu hop for SRB0?
· Issue 2: Whether the presence of adaptation layer header can be configurable?
· Issue 3: Who is in charge of assigning the local temporary remote UE ID?
· Issue 4: Whether to send LS to inform SA3 of RAN2 decision of disclosing the temporary UE ID in the adaptation layer header?
Regarding to the necessity of adaptation layer at PC5:
· Issue 5: Whether adaptation layer over PC5 should be specified in Rel-17?
Functionalities of the Uu and SL adaptation layer:
· Issue6：Besides the bearer mapping and remote UE identification functionalities, whether the other functionalities should also be supported？
Discussion
Uu Adaptation layer design
Whether to support adaptation layer at Uu hop for SRB0?
In the RAN2-113#bis meeting [1], we reached the agreement that 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. There is FFS for SRB0. 
In Uu interface, SRB0 is transmitted using CCCH logical channel, and  the following RRC messages are carried by SRB0: RRCReestalishmentRequest, RRCResumeRequest, RRCResumeRequest1,
RRCSetupRequest, RRCSystemInfoRequest, RRCReject and RRCSetup. For remote UE’s DL SRB0 messages transmission, since these RRC messages are to the relay UE, hence the relay UE needs to use the remote UE’s ID in the header of adaptation layer to decide the target remote UE. 
[bookmark: _Ref70520360] Proposal 1: The identities of remote UE and its SRB0 should be included in the header of adaptation layer over Uu for DL.
Whether the presence of adaptation layer header can be configurable?
During the discussion of SI stage, when we reached the agreement that the N:1 mapping is supported over Uu interface. Now, we enter into the WI stage, some stage3 detailed design is the main work. It’s a basic requirement that we will adopt the adaptation header design which minimizes overhead in the most common use-cases. For 1:1 mapping, we fail to see it is the most common use-cases. Further, relay UE can service for multi remote UE at the same time, so the remote UE’s ID should always be presence in the adaptation layer header on Uu interface. 
[bookmark: _Ref70520363][bookmark: _Ref79149634]Proposal 2: The adaptation layer header on Uu interface should always present, not configurable.
Who is in charge of assigning the local temporary remote UE ID?
During RAN2#113bis-e online session discussion, we reached that the UE ID in the adaptation layer header is a local, temporary remote UE ID. But FFS whether the local, temporary remote UE ID is assigned by the relay UE, or the serving gNB of the relay UE? Considering the usage of this local temporary remote UE ID is within the relay UE, and it is not needed to use a global unique remote UE ID allocated by gNB. We prefer that the relay UE is in charge of assigning the local temporary remote UE ID and the detailed assigning method can be left to UE implementation.
[bookmark: _Ref70520365]Proposal 3: The relay UE is in charge of assigning the local temporary remote UE ID and the detailed assigning method can be left to UE implementation.
Further, the gNB should use this temporary remote UE ID to correlate the received data packets associated with the right Remote UE. That’s to say, after assigning, the relay UE should notice this temporary UE ID to gNB. 
[bookmark: _Ref78290942]Proposal 4: After the relay UE assigning the local temporary remote UE ID, the relay UE should notify the temporary remote UE ID to gNB. 
Further, which signalling should be used to achieve the notification, below two methods are listed:
· Option 1: The relay UE sends assigned temporary remote UE ID to gNB via RRC signalling; 
· Option 2: The assigned temporary UE ID is carried in Uu adaption layer header of the first RRC message of the remote UE. 
Option1 is one explicit method. Option2 is one implicit indication method which gNB can further associate the temporary UE ID in adaption layer header to the remote UE. We have no preference with the above two methods and suggest that RAN2 can further discuss this issue.
[bookmark: _Ref79149644]Proposal 5: RAN2 should discuss the detailed signalling for local temporary remote UE ID notification. 
Whether to send LS to inform SA3 of RAN2 decision of disclosing the temporary UE ID in adaptation layer header? 
For adaption layer, [2] 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. Considering the extra time is needed for cross-group interaction, it is recommended to send LS to SA3 to check whether there is security issue for disclosing UE IDs on the adaptation layer at RAN2#115-e meeting.
[bookmark: _Ref67493633]Proposal 6: Send LS to SA3 to check whether there is security issue for disclosing UE IDs on the adaptation layer at RAN2#115-e meeting.

The necessity of Adaptation layer at PC5
We start from the functionality analysis of adaptation layer at PC5 interface. 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 [3], 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. 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 [4]. And the maximum number of DRBs in Uu is 32 (LCID range from 1 to 32). That is to say, there is need to achieve the N:1 bearer mapping for the same remote UE in PC5 interface. We prefer to support adaptation layer over PC5 in Rel-17 for U2N relay.
[bookmark: _Ref68160077][bookmark: _Ref67327492]Proposal 7: For L2 U2N relay, adaptation layer should be always supported over PC5 in Rel-17.
Functionalities of the Uu and SL adaptation layer
Besides the bearer mapping and remote UE identification functionalities, whether the other functionalities should also be supported need further discussion. In our understanding, one new function should also be considered in the Uu adaption layer, which is flow control:
· For the downlink, if SL is congested, relay can indicate the gNB to reduce the DL data transmission; 
· For the uplink, if Uu BH is congested, relay can indicate the remote UE to reduce the UL data transmission.
[bookmark: _Ref58504866][bookmark: _Ref68096175][bookmark: _Ref67493630][bookmark: _Ref54224266]Proposal 8: For U2N relay, besides the bearer mapping and remote UE identification, the PC5/Uu adaption layer should also support the functionalities of flow control.
[bookmark: _GoBack]Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: The identities of remote UE and its SRB0 should be included in the header of adaptation layer over Uu for DL.
Proposal 2: The adaptation layer header on Uu interface should always present, not configurable.
Proposal 3: The relay UE is in charge of assigning the local temporary remote UE ID and the detailed assigning method can be left to UE implementation.
Proposal 4: After the relay UE assigning the local temporary remote UE ID, the relay UE should notify the temporary remote UE ID to gNB.
Proposal 5: RAN2 should discuss the detailed signalling for local temporary remote UE ID notification.
Proposal 6: Send LS to SA3 to check whether there is security issue for disclosing UE IDs on the adaptation layer at RAN2#115-e meeting.
Proposal 7: For L2 U2N relay, adaptation layer should be always supported over PC5 in Rel-17.
Proposal 8: For U2N relay, besides the bearer mapping and remote UE identification, the PC5/Uu adaption layer should also support the functionalities of flow control.
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