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This document is to provide a summary of the documents submitted to the AI 8.7.4.2.
Adaptation Layer over PC5
The following aspects are discussed when considering the need of adaptation layer over PC5:
a) Support N:1 mapping for remote UE Uu bearer to PC5 RLC channel;
b) Consistent support of multi-hop relay in a forward compatibility way;
c) Differentiated handling between non-relaying traffic and relaying traffic, e.g., exchanging adaptation layer control PDUs about link status between remote UE and relay UE;
d) Remote UE may also operate as relay UE, and should support Uu adaptation layer anyway.
With regards to a), [2][3] points out that the maximum number of SL RLC channels over a PC5 is smaller than the maximum number of DRBs over Uu. Hence N:1 mapping between Uu bearer and PC5 RLC channels should be supported. [3] [4] observe that the overhead from the header of adaptation layer over PC5 is negligible for L2 UE-to-Network Relay. 
[2][3][4][5][6][7][13] propose to specify adaptation layer over PC5, with the header of PC5 adaptation layer containing identification information of radio bearer [2][3][4][5][6][13], and of remote UE [2][5]. 
Mainly out of concerns of specification workload and additional UE implementation, [1][8][9][10][11][12] propose to not specify adaptation layer over PC5 in Rel-17.
[5] proposes to support adaptation layer at PC5 hop in a configurable manner, for Uu SRB and DRB. [15] proposes to only support 1:1 mapping between remote UE Uu radio bearer and PC5 RLC channel with options
· PC5 Adaptation layer with 1:1 mapping function and no adaptation layer header;
· No PC5 Adaptation layer and 1:1 mapping function supported at PDCP layer.
[bookmark: Proposal1][bookmark: _Hlk68423878]Proposal 1: RAN2 to discuss and decide if adaptation layer over PC5 should be specified in Rel-17.
[11] suggests that SA2 should be informed of the final protocol stack of L2 UE to Network relay.
[bookmark: Proposal2]Proposal 2: Send LS to SA2 to inform them of the final protocol stack of L2 UE to Network relay.
[5][7] propose to support adaptation layer control PDU for RLF indication of Uu link.
[5] further proposes that R-bit may be used in the header for byte-alignment PDU format. 
Adaptation Layer over Uu
Adaptation Layer Header
Adaptation layer over Uu should support bearer mapping and remote UE identification for both DL and UL transmission. [1][4][6] [7][9][11] [14][15] propose to include identity information of a remote UE and its Uu radio bearer in the header of adaptation layer over Uu. [5] proposes that adaptation layer at Uu hop is supported for DL CCCH, not for UL CCCH. [12], however, proposes to minimize header overhead assuming 1:1 bearer mapping with one Remote UE per Relay UE.
As the header of adaptation layer is not protected by PDCP layer, identity information of a remote UE included in the adaptation layer header is neither encrypted nor integrity protected. It is proposed to use temporary/local remote UE identifier for relaying, configured by gNB [1] [6][15] or by relay UE [6][9][11][15]. If the temporary/local remote UE identifier is assigned by the relay UE, gNB needs to be aware of the association between “Relay UE identification + local ID” and the specific Remote UE [11]. 
[8] proposes that the Relay UE allocates a unique local identifier for the Remote UE, to be used in the adaptation layer for the first RRC message, e.g. RRCSetupRequest/RRCReestablishmentRequest, and all the subsequent messages. [11] proposes that the local ID is allocated during Msg3 transmission, and included in the adaption layer header of Msg3 data. [15] also suggests that the temporary Remote UE ID may be self-assigned and shared with the Relay UE over PC5-RRC. 
[2][6][7][15] suggests to first consult SA3 for assessment of the problem. [7] proposes that if SA3 confirms the issue, SA3 develops mechanisms to address the security issue. 
[bookmark: _Hlk68595548][bookmark: Proposal3]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.
[9][11][14] propose to use Uu bearer ID in the header of adaptation layer. [1] proposes to use temporary bearer ID assigned by gNB, to conceal the real Uu bearer ID.
[bookmark: Proposal3a]Proposal 3a: The radio bearer ID in the adaptation layer header is the Uu bearer ID of the remote UE.
[bookmark: Proposal3b]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 remote UE, the relay UE, or the serving gNB of the relay UE.
[bookmark: Proposal3c]Proposal 3c: Relay UE is configured with mapping tables between PC5 RLC IDs, remote UE Uu radio bearer IDs (determined by UE ID and radio bearer ID), and Uu RLC bearer IDs.
[bookmark: Proposal4]Proposal 4: Send LS to SA3 to check whether there is security issue for disclosing in the adaptation layer, temporary remote UE identifier, configured by the serving gNB or by the relay UE.
Functionalities and Control PDU
In addition to mapping between a remote UE’s radio bearer and Uu RLC channel, [2] suggests that adaption layer should also support the functionalities of flow control and RLF indication. [5] considers that flow control is not needed for single hop, as the Uu-BSR and SL-BSR of relay UE can indicate the UL and DL congestion level.
Configuration of Adaptation Layer
[9] [10] [12] proposes that the presence of adaptation layer header can be reconfigured to/from the absence (in the case of 1:1 mapping between remote UE’s Uu bearer and relay UE’s Uu RLC channel), and along with synchronization reconfiguration procedure, i.e. clearing L2 buffer of the relay UE Uu RLC bearer.
[9] proposes that there may be at most one adaptation layer entity configured for a relay UE, e.g. zero or one, and that the adaptation layer configuration may be per each RLC bearer level, as follows:
· The presence indicator of adaptation layer header for the UL of RLC bearer;
· The presence indicator of adaptation layer header for the DL of RLC bearer;
· Remote UE’s radio bearer list that mapped into the RLC bearer.
End-to-End QoS Management
[1] [8] proposes to keep separation between relay UE’s own traffic and remote UE’s relayed traffic. And [1] further proposes to keep separation between different remote UE’s traffic. [4] proposes that relay UE can multiplex its own traffic onto the same Uu RLC channels which carries the traffic of remote UEs. [12] proposes to examine both adaptation layer based and non-adaptation-layer-based methods for traffic differentiation between relaying and non-relaying traffic. 
And E2E QoS can be supported as follows: 
· adaptation layer and/or MAC layer mechanisms can be used at relay UE for compensating potential QoS degradation due to congestion on SL [4]. 
· Relay UE can transmit flow/congestion control indication over PC5 link to remote UE for controlling traffic flow when relaying in UL [4][8]. 
· Relay UE can transmit flow/congestion control indication over Uu link to gNB for controlling traffic flow when relaying in DL [4][8][12].
·  Relay UE can send an indication to gNB (e.g. pre-emptive BSR) for reducing scheduling latency over Uu link when relaying in UL [4][7][8][12].
· Relay UE can receive an indication from gNB (pre-emptive resource (re)selection) for reducing scheduling latency over PC5 link when relaying in DL [4].
[16] discusses dynamic adjustment by gNB of per-flow QoS requirements over PC5 and Uu segments, comprising the following aspects:
· Relay UE measurement of QoS performance of service data of adaptation layer;
· Relay UE reporting of QoS measurement results to the serving gNB;
· gNB adjusts QoS requirements for QoS flow on PC5 and Uu segments according to their conditions.
It is observed that the priority of 5QI and priority of PQI has no direct relationship, and it is not proper to let NG-RAN node to determine the PC5 priority in PQI arbitrarily for the PC5 hop between remote UE and relay UE. Hence, it is proposed to send an LS to SA2 asking for clarification of QoS split guidance, especially for Priority in 5QI/PQI.
Other proposals
[7] proposes that it is sufficient for remote UE out of coverage to obtain SL grants with SL resource allocation Mode 2.
[12] proposes that SRB0 message between Relay UE and gNB can be transmitted even if adaptation layer is not configured.
Conclusions
This report summarizes the contributions submitted to AI 8.7.4.2 Protocol Architecture. Based on companies’ input, and following the guidance in WID and from chairman to prioritize topics that may require coordination with other groups, it is suggested to start online discussion with the following proposals:
Proposal 1: RAN2 to discuss and decide if adaptation layer over PC5 should be specified in Rel-17.
Proposal 2: Send LS to SA2 to inform them of the final protocol stack of L2 UE to Network relay.
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.
Proposal 3a: The radio bearer ID in the adaptation layer header is the Uu bearer ID of the remote UE.
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 remote UE, the relay UE, or the serving gNB of the relay UE.
Proposal 3c: Relay UE is configured with mapping tables between PC5 RLC IDs, remote UE Uu radio bearer IDs (determined by UE ID and radio bearer ID), and Uu RLC bearer IDs.
Proposal 4: Send LS to SA3 to check whether there is security issue for disclosing in the adaptation layer, temporary remote UE identifier, configured by the serving gNB or by the relay UE.
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