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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we further discuss the leftover issues for adaption layer: 
· Whether the presence of Uu adaptation layer header can be configurable?
· Local/temp remote UE ID assignment.
· Bearer mappings at Relay UE. 
· Besides the bearer mapping and remote UE identification functionalities, whether the other functionalities should also be supported？
Discussion
Whether the presence of Uu adaptation layer header can be configurable?
In RAN2#115-e meeting, the below agreement was reached [1]:
Proposal 1: RAN2 postpones discussions on configurability of Uu adaptation layer header and revisits it if time allows. 

The main advantage of making the presence of the adaptation layer header configurable is to save the  the adaptation layer overhead when relay UE has only a single attached remote UE and the network configures 1:1 Uu/PC5 RLC channel mapping. But in our understanding, this should not be supported due to the following two reasons:
· The typical relay scenario is one relay UE serves more than one remote UE(s), hence this optimization is focus on a non-typical scenario, and the gain is doubtable.
· It will introduce additional signaling overhead, whether the adaptation layer is presence or not should be informed to relay UE, otherwise, the relay UE adaption layer cannot act as expected. 
[bookmark: _Ref70520363][bookmark: _Ref79149634]Proposal 1: The Uu adaptation layer header should always be present, not configurable.
Local/temp remote UE ID assignment
The Remote UE ID to be included within the Uu adaptation layer header has been agreed to be a locally assigned local/temp ID. In RAN2#115-e meeting, RAN2 further reached the below agreement that the local/temp ID is allocated by serving gNB of relay UE [1]:
Agreement:
Proposal 8 Serving gNB of relay UE assigns the local/temp remote UE ID.

The remaining open issues on  how does the serving gNB of relay UE assign the local/temp remote UE ID for remote UE are listed below:
· Issue 1: How the relay UE trigger its serving gNB to assign the local/temp remote UE ID?
For the first uplink message will carry the local ID, how the relay UE trigger its serving gNB to assign the local/temp remote UE ID? The simplest method is that the relay UE can reuse SUI message to request the gNB to assign local/temp remote UE ID with the merit of no further spec work.
[bookmark: _Ref85718866]Proposal 2: The relay UE can reuse SUI message to request the gNB to assign local/temp remote UE ID.
· Issue 2: When to assign the local/temp remote UE ID?
[bookmark: _GoBack]The relay UE can reuse SUI message to request the gNB to assign local/temp remote UE ID. For the detailed timing, the below options are listed:
· Option 1: After the relay UE and the remote UE complete PC5 RRC connection establishment for relaying, the relay UE reuses SUI message to request the gNB to assign local/temp remote UE ID;
· Option 2: When the arrival of remote UE’s first SRB0 message in relay UE, the relay UE reuses SUI message to request the gNB to assign local/temp remote UE ID.
The intention of option 2 is that only when there is data transmission requirement, the local/temp remote UE ID is requested. It is on-demand, but its drawback is that it will introducelatency for end to end RRC connection setup. The merit of option 1 is allocated in advanced, but it has the drawback that it may result the local/temp remote UE ID waste if there is no data transmission requirement for relaying. But considering the number of remote UEs served by one relay UE is limited, hence remote UE ID waste is not a big issue. Option 1 is slightly preferred.
[bookmark: _Ref84949422][bookmark: _Ref85718869]Proposal 3: After the relay UE and the remote UE complete PC5 RRC connection establishment for relaying, the relay UE reuses SUI message to request the gNB to assign local/temp remote UE ID.
· Issue 3: How to assign the local/temp remote UE ID in gNB?
For this issue, it can be left to gNB implementation to assigns the local/temp remote UE ID with the merit that it is easy for gNB to achieve unique in globally or in relay UE.
[bookmark: _Ref84949425]Proposal 4: It is left to gNB implementation to assign the local/temp remote UE ID.
Bearer mappings at Relay UE 
In RAN#113bis-e, RAN2 reached the below agreement [4]:
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 order to achieve the above function, there are two options listed as below:
· Option 1: a mapping between PC5 RLC bearer ID and Uu radio bearer, a mapping between Uu radio bearer and Uu RLC bearer ID;
· Option 2: a mapping between PC5 RLC bearer ID and Uu radio bearer, a mapping between PC5 RLC bearer ID and Uu RLC bearer ID.
The difference is on the configuration of mapping between PC5 RLC bearer and Uu RLC bearer. In RAN2#115-e meeting, RAN2 reached the below agreement [1]:
Support the adaptation layer on PC5 for bearer mapping only.

That’s is to say, the N:1 mapping of remote UE’s radio bearer to PC5 RLC channel can be supported, hence we prefer option 1 as one way forward.
[bookmark: _Ref85398273][bookmark: Proposal2]Proposal 5: A relay UE is configured with two mappings: One mapping is between PC5 RLC bearer ID and Uu radio bearer ID, the other mapping is between Uu radio bearer ID and Uu RLC bearer ID.
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 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 6: For U2N relay, besides the bearer mapping and remote UE identification, the PC5/Uu adaption layer should also support the functionalities of flow control.
Reference to IAB, there has another function should be discussed: flow control.  The flow control will be benefit for multi hop in further release. Hence we suggest to support D/C-field and PDU type for flow control.
[bookmark: _Ref84949431]Proposal 7: For SL adaptation layer, support D/C-field and PDU type for flow control.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: The Uu adaptation layer header should always be present, not configurable.
Proposal 2: The relay UE can reuse SUI message to request the gNB to assign local/temp remote UE ID.
Proposal 3: After the relay UE and the remote UE complete PC5 RRC connection establishment for relaying, the relay UE reuses SUI message to request the gNB to assign local/temp remote UE ID.
Proposal 4: It is left to gNB implementation to assign the local/temp remote UE ID.
Proposal 5: A relay UE is configured with two mappings: One mapping is between PC5 RLC bearer ID and Uu radio bearer ID, the other mapping is between Uu radio bearer ID and Uu RLC bearer ID.
Proposal 6: For U2N relay, besides the bearer mapping and remote UE identification, the PC5/Uu adaption layer should also support the functionalities of flow control.
Proposal 7: For SL adaptation layer, support D/C-field and PDU type for flow control.
Reference
[1]. [bookmark: _Ref84949561][bookmark: _Ref70516632][bookmark: _Ref68095668][bookmark: _Ref68095515][bookmark: _Ref70516619]R2-2108835 Report from session on positioning and sidelink relay 
[2]. [bookmark: _Ref84936984]R2-2108934 [R2 AT115-e][604][Relay] Discussion on Adaptation Layer OPPO
[3]. [bookmark: _Ref84938258]S2-2105726r07 Clarification on Layer-2 link establishment for UE-to-Network Relay Huawei
[4]. [bookmark: _Ref84949849]R2-2106641 Report of 3GPP TSG RAN WG2 meeting #113bis-e, Online ETSI MCC




2
R2-2109510
