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1 Introduction
The sidelink relay has been discussed in RAN2 for several meeting. One of important issue is the configurations for the PC5/Uu link in order to the traffic relay. The new channels, named PC5 RLC channel and Uu RLC channel have been introduced. In this contribution, we will address the configurations for these two type of channels from RAN3 point of view. 
2 Discussion 
In RAN2, the following protocol stacks for sidelink relay are agreed:
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Figure 16.x.2.1-1: User plane protocol stack for L2 UE-to-Network Relay
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Figure 16.x.2.1-2: Control plane protocol stack for L2 UE-to-Network Relay


The figures show that, compared to legacy sidelink case, two new channels are introduced for sidelink relay, i.e, Uu RLC channel and PC5 RLC channel, where Uu RLC channel is configured for relay UE, while the PC5 RLC channel is configured to remote UE and relay UE. Meanwhile, to perform the data transmission via these two types of channels, the mapping between them should be configured properly. Thus, we will address the following aspects considering CU-DU split:

· Uu RLC channel configuration 

· PC5 RLC channel configuration 

· Mapping configuration

2.1 Uu RLC channel configuration
Uu RLC channel is configured between relay UE and gNB/gNB-DU. Thus, when configuring relay UE, the gNB should provide the low layer configuration for Uu RLC channel to the relay UE (e.g., RLC, logical channel). In case of CU-DU split, the gNB-CU and gNB-DU should configure Uu RLC channel via UE Context management procedures. Similar to DRB/BH RLC CH configuration, F1 interface can introduce the context related to Uu RLC channel for sidelink relay (e.g., Uu RLC channel ID, Uu RLC channel QoS information). In particular, from gNB-CU to gNB-DU, the context for the added/modified/released Uu RLC Channel can be provided to the gNB-DU, and as a response, gNB-DU can provides the result of the request and the corresponding low layer configuration encapsulated in CellGroupConfig container. 
Proposal 1-1: the F1 UE context management procedures can introduce the new context information of Uu RLC channel for relay UE. 
In addition, when configuring the Uu RLC channel, the control plane signaling and user plane data can be transmitted by different Uu RLC channels in order to ensure the reliability and latency of the control signaling. Thus, the dedicated Uu RLC channel can be configured for control plane signaling. 

Proposal 1-2: the dedicated Uu RLC channel can be configured for control plane signaling (SRB). 
2.2 PC5 RLC channel configuration

PC5 RLC channel is configured between remote UE and relay UE. Apparently, PC5 RLC channel is a new concept compared to Rel-16 sidelink. Thus, the configuration for PC5 RLC channel should be newly introduced in Rel-17 sidelink relay. The question is how to configure it. For relay UE, it has connection with both gNB/gNB-DU and remote UE. So, it is possible that the relay UE should use the configurations from the network to perform the sidelink communication. However, for remote UE, it is unclear whether the PC5 RLC channel configuration needs to be generated by gNB. This needs RAN2 progress. Thus, in case of CU-DU split, the context for PC5 RLC channel of the relay UE can be introduced into the F1 UE context management procedures. 

Proposal 2-1: the F1 UE context management procedures can introduce the new context information of PC5 RLC channel for relay UE. FFS for remote UE. 
Similar to Uu RLC channel, the network can configure the dedicated PC5 RLC channel for the control signaling. 

Proposal 2-2: the dedicated PC5 RLC channel can be configured for control plane signaling (SRB) for relay UE. FFS for remote UE. 
2.3 Mapping configuration 

In sidelink relay, the DL and UL traffic from same DRB may have different traffic load and requirement. So, DL and UL traffic of the same DRB can be mapped to different Uu/PC5 RLC channels. 

Proposal 3-1: DL and UL F1-U traffic from the same RB can be mapped to different Uu/PC5 RLC channels. 
There are three mappings for sidelink relay:

· gNB-DU side mapping: In case of CU-DU split, the gNB-DU should perform the mapping between Uu RLC Channel and F1-U tunnel/SRB message
Issue 1: DL and UL mapping for F1-U traffic
At gNB-DU side, for DL, the mapping is from the F1-U traffic to the Uu RLC channel. Thus, the gNB-DU needs to determine the egress Uu RLC channel for each F1-U packet, and the corresponding adaptation header information. While for UL, gNB-DU will receive the packet with adaptation header. The header information can indicate the belonging remote UE and bearer. Thus, the gNB-DU can forward the packet to the correct F1-U tunnel. Thus, at the gNB-DU, only the mapping for the DL traffic is needed. 

Proposal 3-2: gNB-CU configures DL mapping from F1-U traffic to the Uu RLC channel.  

Issue 2: mapping granularity of F1-U traffic

An Uu RLC channel can aggregate traffic from different DRBs. Thus, the intuitive granularity for F1-U traffic can be the DRB, i.e., the mapping configuration can be configured between DRB and Uu RLC channel. This method can be applicable at this moment since PDCP duplication is not applicable for remote UE. However, this may not be a future-proof method if PDCP duplication is supported in future release. To be a future-proof method, the mapping can be configured between F1-U tunnel and Uu RLC channel.

Proposal 3-3: At gNB-DU side, the mapping can be configured between F1-U tunnel and Uu RLC channel.
Issue 3: information within mapping configuration
To perform the mapping, in DL, the gNB-DU should know: 1) ingress F1-U tunnel info., 2) egress Uu RLC channel ID, and 3) info. added to the packet, e.g., remote UE ID, RB ID. 
Proposal 3-4: the following information should be provided for mapping:

· DL: ingress F1-U tunnel info., egress Uu RLC channel ID, info. added to the packet (e.g., remote UE ID, RB ID)

Issue 4: configuration method

There are two options:
· Option 1: via remote UE F1AP message

In this option, the mapping configuration is given when configuring the F1 UE context for the remote UE. The benefit is that we can reuse the existing message as much as possible. The enhancement is mainly to add mapping information for each F1-U tunnel.   

· Option 2: via relay UE F1AP message

In this option, the mapping configuration is given when configuring the F1 UE context for relay UE (e.g., Uu RLC channel). In particular, when configuring an Uu RLC channel for relay UE, the mapped F1-U tunnels for the same/different remote UEs can be indicated. The benefit is that one message can be used to configure the mapping for multiple F1-U tunnels from different remote UEs. However, it may cause large specification impact. 

In our understanding, option 1 has much less specification impact. So, we prefer to option 1. 

Proposal 3-5: RAN3 considers to use remote UE F1AP message to configure the mapping at gNB-DU side as baseline. FFS for the method via relay UE F1AP message. 
· relay UE side mapping: relay UE should perform the mapping between Uu RLC channel and PC5 RLC channel
This mapping should be configured via the RRC message. Thus, it is in RAN2 scope, and RAN3 can wait for RAN2 progress first. 

· remote UE mapping: remote UE should perform the mapping between PC5 RLC channel and DRB/SRB

This mapping should be configured via the RRC message. Thus, it is in RAN2 scope, and RAN3 can wait for RAN2 progress first. 

Proposal 3-6: RAN3 waits for RAN2 progress for mapping configurations at relay UE side and remote UE side. 
2.4 Overall procedure
The following figure shows the overall procedure when configuring the mapping:
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Step 1~6: configure the Uu RLC channel and PC5 RLC channel for relay UE; meanwhile, the mapping between Uu and PC5 can be configured to relay UE via RRCReconfiguration message 
Step 7~14: configure the mapping between F1-U tunnel and Uu RLC channel; meanwhile, the mapping between DRB/SRB and PC5 RLC channel can be configured to remote UE via RRCReconfiguration message. 

Proposal 4: RAN3 agrees the above procedure for Uu/PC5 RLC channel configuration and mapping configuration.
3 Conclusions
In this contribution, we discuss PC5/Uu link and mapping configuration for sidelink relay, and have the following proposals:
 Proposal 1-1: the F1 UE context management procedures can introduce the new context information of Uu RLC channel for relay UE. 
Proposal 1-2: the dedicated Uu RLC channel can be configured for control plane signaling (SRB).
Proposal 2-1: the F1 UE context management procedures can introduce the new context information of PC5 RLC channel for relay UE. FFS for remote UE.
Proposal 2-2: the dedicated PC5 RLC channel can be configured for control plane signaling (SRB) for relay UE. FFS for remote UE.

Proposal 3-1: DL and UL F1-U traffic from the same RB can be mapped to different Uu/PC5 RLC channels.
Proposal 3-2: gNB-CU configures DL mapping from F1-U traffic to the Uu RLC channel.
Proposal 3-3: At gNB-DU side, the mapping can be configured between F1-U tunnel and Uu RLC channel.

Proposal 3-4: the following information should be provided for mapping:

· DL: ingress F1-U tunnel info., egress Uu RLC channel ID, info. added to the packet (e.g., remote UE ID, RB ID)

Proposal 3-5: RAN3 considers to use remote UE F1AP message to configure the mapping at gNB-DU side as baseline. FFS for the method via relay UE F1AP message. 
Proposal 3-6: RAN3 waits for RAN2 progress for mapping configurations at relay UE side and remote UE side.
Proposal 4: RAN3 agrees the above procedure for Uu/PC5 RLC channel configuration and mapping configuration.
The corresponding stage-2 CR is provided in [R3-214880].
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