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[bookmark: OLE_LINK99][bookmark: OLE_LINK98]In RAN2 #113bis e-meeting, PC5 adaption layer had been discussed in email #604 and majority companies shared their comments on that issue. The following agreements had been achieved:
· The radio bearer ID in the adaptation layer header is the Uu radio bearer ID of the remote UE. (23/24)
· 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)
· 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.
[bookmark: OLE_LINK71][bookmark: OLE_LINK72]In this contribution, we will discuss whether to introduce PC5 adaption layer to L2 U2N relay and some detail about mapping rule configuration.
Discussion
[bookmark: _Hlk59519022]For L2 UE-to-Network Relay, the Uu SDAP/PDCP and RRC are terminated between Remote UE and gNB, while RLC, MAC and PHY are terminated in each link. Whether the adaptation layer is also supported at the PC5 interface between Remote UE and Relay UE has been left to WI phase, and the down-selection should be finished before we start the detailed PC5 adaptation layer functionalities.


Figure 1: User plane protocol stack for L2 UE-to-Network Relay
(adaptation layer is supported at the PC5 interface) [2]
The mainly potential supporting functionalities of PC5 adaption layer are [1]: Support the N:1 mapping by PC5 adaptation layer between Remote UE Uu Radio Bearer and PC5 RLC channel for relaying; Support traffic differentiation via PC5 adaptation layer between the non-relaying traffic and the relaying traffic for L2 UE-to-NW relay operation. 
Pros：
· N:1 mapping may have the benefit of better resource utilization efficiency, since end to end QoS for multiple different Radio Bearers may be met with the same SL RLC channel configuration.
· Relieve the bottleneck caused by the LCID space for RLC channel between remote-relay UE, if always assume 1-to-1 mapping.
· Forward compatibility with multi-hop scenarios in later release.
Cons：
· Bring much more specification work to RAN2, e.g. RLF propagation and congestion control support
· Increase complexity in remote UE and corresponding specification burden. 
Considering the raised Pros and Cons comprehensively, introduce PC5 adaption layer into SL relay may bring flexible mapping between remote and relay UE and better resource utilization efficiency. In additional, the forward compatibility with multi-hop scenarios can be avoided, which may be introduced in later release. On the other hand, the extra specification work should be estimated by RAN2. In our understanding, it is beneficial to introduce PC5 adaption layer and support N:1 mapping between Remote UE Uu Radio Bearer and PC5 RLC channel for relaying. The mapping rule between remote UE PC5 RLC layer and relay UE PC5 RLC layer should be configured by serving gNB of relay UE to ensure the transmission QoS requirement.  
Proposal 1: Support PC5 adaption layer for L2 UE-to-Network Relay, and support N:1 mapping between Remote UE Uu Radio Bearer and PC5 RLC channel for relaying.
Proposal 2: The mapping rule of PC5 adaption layer should be configured by serving gNB of relay UE to ensure the transmission QoS requirement.  
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 to one Uu RLC channel. Relay UE may need to inform gNB the source of the traffic (i.e. comes from which Remote UE). Remote UE identification should be supported at Uu adaptation layer for UL packets. Moreover, the Relay UE needs to indicate the exact Remote UE Uu Radio Bearer to gNB. The identity information of Remote UE Uu Radio Bearer needs be include at Uu adaptation layer. In case of multiple Remote UEs based relaying, the identity information of Remote UE needs also be put by Relay UE at Uu adaptation layer. 
In #113b e-meeting, the radio bearer ID in the adaptation layer header is the Uu radio bearer ID of the remote UE. drb-Identity and srb-Identity are both configured per RadioBearerConfig by network during the Remote UE RRC connection setup or RRC reconfiguration. Since the size of drb-Identity and srb-Identity is 32, so at least 5bits indicator is enough.
Proposal 3: Support 5bits radio bearer ID in uu adaption layer header. 
As captured in the TR38.836, Remote UE identification is supported at Uu adaptation layer to inform gNB the source of the traffic. In #113bis, it has been agreed that 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. According to the agreements on RRC connection establishment procedure, Remote UE setups RRC connection with gNB before relay UE relays data and signaling to gNB and the ue-Identity is include in RRCSetupRequest. From network point view, remote UE can be recognized uniquely after the first RRC message is successfully received by network. In additional, the PC5 connection of remote UE and relay UE is known for network. The remote UE indicator indicates the ID of the remote UE that the relay UE relaying is sufficient for identify the remote UE for a specific relay UE. Uu adaption layer is located in relay side and network side. Network routes RLC PDU from relay to different PDCP entity of one or different remote UE with the adaption layer. So, the UE ID information should be assigned by serving gNB of remote UE. The temporary remote UE ID should be assigned by serving gNB of relay UE. The size of temporary remote UE ID is up to the maximum number of remote UEs can be allowed to be relayed by one relay UE. 
Proposal 4: The temporary remote UE ID is assigned by serving gNB of relay UE. 
Proposal 5: The size of temporary remote UE ID is up to the maximum number of remote UEs can be relayed by the relay UE.
Conclusions
According the above discussion we have following proposals: 
Proposal 1: Support PC5 adaption layer for L2 UE-to-Network Relay, and support N:1 mapping between Remote UE Uu Radio Bearer and PC5 RLC channel for relaying.
Proposal 2: The mapping rule of PC5 adaption layer should be configured by serving gNB of relay UE to ensure the transmission QoS requirement. 
Proposal 3: Support 5bits radio bearer ID in uu adaption layer header. 
Proposal 4: The temporary remote UE ID is assigned by serving gNB of relay UE. 
Proposal 5: The size of temporary remote UE ID is up to the maximum number of remote UEs can be relayed by the relay UE.
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