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1 Introduction
In RAN#91 meeting, the work item on NR Sidelink Relay was approved [1]. The WI objectives specific to L2 relaying are as follows:
	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, we discuss the Protocol Architecture aspects related to adaptation layer design and E2E QoS management for UE-to-NW relays.
2 Discussion
2.1 Adaptation Layer Design 
During the SI [2], the UP protocol stack options at remote UE were discussed and the decision on whether to support adaptation layer over PC5 interface was left to WI phase.
A remote UE can be configured by network with multiple E2E radio bearers via the relay UE. In this case, performing 1-to-1 mapping between the E2E radio bearers to PC5 RLC channel can be inefficient and overly restrictive if a single PC5 RLC channel can support the QoS associated with multiple radio bearers. 
When supporting adaptation layer at remote UE, the additional overhead for carrying information on the radio bearer over the PC5 interface in exchange for enabling more flexible mapping between radio bearers and PC5 RLC channels is negligible. Therefore, it is beneficial to support N:1 mapping and multiplxing at the remote UE. The N:1 mapping from N radio bearers to a PC5 RLC channel can be performed at the adaptation layer of the remote UE. If 1:1 mapping is required, the network can anyway configure it as such.
Proposal 1: 
Adaptation layer is supported over the PC5 interface at the remote UE 
Proposal 2: 
Remote UE can perform N:1 mapping between different E2E radio bearers and one PC5 RLC channel at the adaptation layer
When N:1 mapping at the remote UE is configured, the relay UE receives the traffic associated with N radio bearers of a remote UE in one PC5 RLC channel. The data traffic from each of those radio bearers can be transmitted on different Uu RLC channels to achieve different QoS over the Uu interface. 

For the relay UE to distinguish the received traffic in PC5 RLC channel among the different radio bearers of a remote UE, the remote UE should include the the radio bearer ID in the adaptation layer header. 
In this case, a radio bearer ID that can uniquely identify the forwarding path between the remote UE and network and ensures low overhead over the PC5 link should be supported. The network can assign the radio bearer ID when configuring the E2E radio bearer at remote UE. 
Proposal 3:  
Remote UE includes the radio bearer ID in the PC5 adaptation layer header
For the relay UE, the identity information of the remote UE Uu radio bearer and remote UE included in the Uu adaptation layer is captured in the TR [2]: 
	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.


When traffic from N mapped radio bearers are received in a PC5 RLC channel from a remote UEs, the relay UE should ensure that the radio bearers are properly identified when performing mapping at the Uu adaptation layer. 
In this case, the relay UE can include in the Uu adaptation layer either the same radio bearer ID used by the remote UE in the PC5 adaptation layer or use a different identifier which has a 1-to-1 correspondence with the remote UE’s radio bearer ID. For low complexity operation at relay UE, it is preferable for the relay UE to include the same radio bearer ID used by the remote UE when mapping at Uu adaptation layer.
Proposal 4:  
Relay UE includes the radio bearer ID (same as the one included by the remote UE) in the Uu adaptation layer
The Uu adaptation layer at relay UE can support N:1 mapping and multiplexing from PC5 RLC channels originating from the same or different remote UEs to a Uu RLC channel. During SI phase, the possibility for the relay UE to multiplex its own traffic to the Uu RLC channel was not discussed.
For the relay UE, maintaining its own radio bearers in addition to the Uu RLC channel containing the multiplexed traffic from remote UEs is not efficient and can result in high maintaince overhead, especially when the Uu RLC channel can satisfy the QoS of traffic belonging to relay UE and remote UEs. 

For efficiency, the relay UE should support multiplexing of traffic from the radio bearers of different remote UEs and traffic from its own radio bearer onto the same Uu RLC channel. When multiplexing its own traffic in the Uu RLC channel the relay UE does not need to include the relay UE ID/radio bearer ID. The gNB can detect the presence of relay UE traffic in the multiplexed Uu RLC chananel based on absence of the adaptation layer header.  
Proposal 5:  
Relay UE can multiplex its own traffic onto the same Uu RLC channels which carries the traffic of remote UEs 
3 Conclusion
In this contribution, the following conclusions were made on Protocol Architecture aspects:

Proposal 1: 
Adaptation layer is supported over the PC5 interface at the remote UE 
Proposal 2: 
Remote UE can perform N:1 mapping between different E2E radio bearers and one PC5 RLC channel at the adaptation layer
Proposal 3:  
Remote UE includes the radio bearer ID in the PC5 adaptation layer header
Proposal 4:  
Relay UE includes the radio bearer ID (same as the one included by the remote UE) in the Uu adaptation layer
Proposal 5:  
Relay UE can multiplex its own traffic onto the same Uu RLC channels which carries the traffic of remote UEs
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