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Introduction
In RAN#92e, the new WI named “NR sidelink relay” was approved to specify the enhancements and solutions necessary to support the UE-to-network Relay coverage extension. One of the objectives is to specify control plane procedures, including RRC connection management, system information delivery, paging mechanism and access control for remote UE. 
	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 will discuss the F1 impacts for the PC5/Uu RLC channel and bearer mapping configuration. The tentative solutions and design considerations are presented.
Discussion

During RAN2#113bis and RAN2#115 meeting, the configuration of PC5 RLC channel and Uu RLC channel was discussed and a lot of agreements have been reached. The PC5/Uu RLC channel is used to forward the remote UE’s packet between PC5 and Uu interface. Based on the different packet type, specified configuration, default configuration and network configuration may be used as shown in Table 1. It should be noted that the default configuration of RLC channel may be reconfigured by network while the specified configuration does not require any network configuration. On the other hand, RAN2 has agreed that for the PC5 RLC channel, the RLC/LCH configuration is provided to both the relay UE and remote UE. With regard to the Uu RLC channel, the RLC/LCH configuration is only provided to the relay UE.
Table 1 RAN2 progress summary on the PC5 RLC channel and Uu RLC channel configuration 
	Remote UE’s packet type
	PC5 RLC channel
	Uu RLC channel

	SRB0
	Specified configuration
	Network configuration, default config is FFS

	SRB1(i.e. RRC resume and RRC reestablishment)
	Default configuration
	FFS (may be default and or network config)

	SRB1(other than RRC resume and RRC reestablishment), SRB2, DRB 
	Network configuration
	Network configuration


Generally speaking, DU is responsible for the RLC channel configuration for the CU/DU split scenario. Similarly, for the PC5 RLC channel and Uu RLC channel in L2 U2N relay, it is natural for the CU to request DU to setup the RLC channel configuration. Based on the RAN2’s progress, F1AP should support the network (re)configuration of PC5 RLC channel for both relay UE and remote UE used for the delivery of remote UE’s SRB1, SRB2 and DRB packet. In addition, F1AP should support the network (re)configuration of Uu RLC channel for relay UE used for the delivery of remote UE’s SRB0, SRB1, SRB2 and DRB packet.  

Proposal 1: F1AP should support the (re)configuration of PC5 RLC channel used for the delivery of remote UE’s SRB1, SRB2 and DRB packet for both relay UE and remote UE. 

Proposal 2: F1AP should support the (re)configuration of Uu RLC channel used for the delivery of remote UE’s SRB0, SRB1, SRB2 and DRB packet for relay UE.  
On the other hand, RAN2 has agreed that bearer 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. As we can see, the UL bearer mapping may be done at remote UE and relay UE while DL bearer mapping may be done at relay UE between Uu RLC channel and PC5 RLCchannel. For the CU/DU split scenario, the DL bearer mapping should also be considered at DU for remote UE packet to Uu RLC channel. To be specific, DU should be able to map the DL packet of remote UE to Uu RLC channel and forward the packet to relay UE via the corresponding Uu RLC channel. It means that DU should be configured with the DL bearer mapping rule between remote UE’s RB/GTP-U tunnel and Uu RLC channel.

Proposal 3: F1AP should support the configuration of DL bearer mapping between remote UE’s RB/GTP-U tunnel and Uu RLC channel.
2.1 PC5/Uu RLC channel configuration
In this section, we will discuss the design considerations for the PC5/Uu RLC channel configuration via F1AP. Generally speaking, the following issues need to be discussed:

QoS info for PC5/Uu RLC channel
According to TS 38.473, CU may transmit both the UE bearer level QoS and QoS flow level QoS information to DU during UE context setup/modification. And DU feedback the list of DRBs successful or failed to setup or modify. Meanwhile, CU may transmit the SRB to be setup list to DU which contains the SRB ID and request the DU to determine the corresponding RLC/LCH configuration. 

When it comes to PC5/Uu RLC channel configuration of L2 U2N relay, it is necessary to firstly consider whether the CP(SRBs) and UP(DRBs) packet of remote UE can be multiplexed into the same PC5/Uu RLC channels. As a matter of fact, similar issue has been discussed in IAB for the BH RLC channel configuration. They finally adopted the separate BH RLC channels configurations for CP and UP packets. We think this design principle can be reused for the PC5/Uu RLC channel configuration. To be specific, the Uu/PC5 RLC channel QoS profile info (e.g. 5QI, priority, PDB, PER, etc) may be provided to DU for the configuration of Uu/PC5 RLC channel used for UP packet delivery. And the control plane traffic type (e.g. SRB ID or the priority level) may be provided to DU for the configuration of Uu/PC5 RLC channel used for CP packet delivery. 

Proposal 4: CU provides the Uu/PC5 RLC channel QoS profile info (e.g. 5QI, priority, PDB, PER, etc) to DU for the configuration of Uu/PC5 RLC channel used for UP packet delivery of remote UE.

Proposal 5: CU may provide the control plane traffic type (e.g. SRB ID or the priority level) to DU for the configuration of Uu/PC5 RLC channel used for CP packet delivery of remote UE. 
It should be noted that the RAN2 is discussing that gNB may perform PDB split between Uu and PC5. In that case, non-standardized PDB can be used. To support this feature, the PDB info in the QoS profile of PC5 RLC channel to be setup/modified should define the upper bound for the time that a packet may be delayed between relay UE and remote UE. Similarly, the PDB info in the QoS profile of Uu RLC channel to be setup/modified should define the upper bound for the time that a packet may be delayed between relay UE and gNB-DU. 

Proposal 6: When CU send the PC5 RLC channel to be setup/modified request to DU, the PDB in the QoS profile of PC5 RLC channel should define the upper bound for the time that a packet may be delayed between relay UE and remote UE. 

Proposal 7: When CU send the Uu RLC channel to be setup/modified request to DU, the PDB info in the QoS profile of Uu RLC channel should define the upper bound for the time that a packet may be delayed between relay UE and gNB-DU. 
F1AP Signalling design

For the PC5/Uu RLC channel configuration, CU may send the UE CONTEXT SETUP REQUEST or UE CONTEXT MODIFICATION REQUEST to relay UE via relay UE specific F1AP signalling, which may contain the following info: 
Uu RLC channel to be setup request
In addition to the QoS info discussed before, Uu RLC channel to be setup request may include the Uu RLC channel ID and RLC mode.  
PC5 RLC channel to be setup request

Similar to the Uu RLC channel configuration, the PC5 RLC channel to be setup request may include the PC5 RLC channel ID, QoS info and RLC mode. In addition, it may include the remote UE ID, which aid the relay UE to identify the corresponding remote UE. 
Upon receiving the F1AP signalling with Uu RLC channel to be setup request and or PC5 RLC channel to be setup request, DU may determine which Uu RLC channel or PC5 RLC channel can be configured and then send the UE CONTEXT SETUP RESPONSE or UE CONTEXT MODIFICATION RESPONSE message to CU, which include the Uu RLC channel setup list and PC5 RLC channel setup list. The detailed Uu RLC channel configuration is included in the DU To CU RRC Information. For the Uu/PC5 RLC channel that is failed to setup, the response F1AP message may include the corresponding Uu/PC5 RLC channel failed to be setup list, which may include the Uu RLC channel ID as well as the cause.  
On the other hand, the CU may send the UE CONTEXT SETUP REQUEST or UE CONTEXT MODIFICATION REQUEST to remote UE via remote UE specific F1AP signalling, which may contain the PC5 RLC channel to be setup request. The PC5 RLC channel to be setup request may include the PC5 RLC channel ID, remote UE ID, QoS info and RLC mode. 

Proposal 8: CU may send the UE CONTEXT SETUP REQUEST or UE CONTEXT MODIFICATION REQUEST to relay UE, which may contain the Uu RLC channel to be setup/modified/release list and PC5 RLC channel to be setup/modified/release list. 

Proposal 9: CU may send the UE CONTEXT SETUP REQUEST or UE CONTEXT MODIFICATION REQUEST to remote UE, which may contain the PC5 RLC channel to be setup/modified/release list. 
2.1 DL bearer mapping configuration
As we mentioned before, DU should be able to map the DL packet of remote UE to Uu RLC channel and forward the packet to relay UE via the Uu RLC channel. In order to do this, CU should configure the DL bearer mapping info for DU.

For the DL UP bearer mapping, it may contains the mapping between remote UE’s GTP-U tunnel and relay UE’s Uu RLC channel. For the DL CP bearer mapping, it may contains the mapping between remote UE’s SRB ID and relay UE’s Uu RLC channel. 

Since the DL bearer mapping is related to both remote UE and relay UE, CU may send the bearer mapping to DU via relay UE specific signalling or remote UE specific signalling. With relay UE specific signalling as an example, bearer mapping configuration may include the mapping between remote UE’s GTP-U tunnel TNL info (IP address + TEID) and relay UE’s Uu RLC channel ID. In this case, the TNL info of remote UE’s GTP-U tunnel mapped to the relay UE’s Uu RLC channel may be included as part of the Uu RLC channel to be setup/modified request.  The detailed signalling design can be further discussed.

Proposal 10: CU may send the  DL bearer mapping info to DU, which include the mapping between remote UE’s GTP-U tunnel/SRB ID and relay UE’s Uu RLC channel.
Conclusion
In this contribution, we discussed the F1 impacts for the PC5/Uu RLC channel and bearer mapping configuration. And we have the following observations and proposals:

Proposal 1: F1AP should support the (re)configuration of PC5 RLC channel used for the delivery of remote UE’s SRB1, SRB2 and DRB packet for both relay UE and remote UE. 

Proposal 2: F1AP should support the (re)configuration of Uu RLC channel used for the delivery of remote UE’s SRB0, SRB1, SRB2 and DRB packet for relay UE.  
Proposal 3: F1AP should support the configuration of DL bearer mapping between remote UE’s RB/GTP-U tunnel and Uu RLC channel.
Proposal 4: CU provides the Uu/PC5 RLC channel QoS profile info (e.g. 5QI, priority, PDB, PER, etc) to DU for the configuration of Uu/PC5 RLC channel used for UP packet delivery of remote UE.

Proposal 5: CU may provide the control plane traffic type (e.g. SRB ID or the priority level) to DU for the configuration of Uu/PC5 RLC channel used for CP packet delivery of remote UE. 
Proposal 6: When CU send the PC5 RLC channel to be setup/modified request to DU, the PDB in the QoS profile of PC5 RLC channel should define the upper bound for the time that a packet may be delayed between relay UE and remote UE. 

Proposal 7: When CU send the Uu RLC channel to be setup/modified request to DU, the PDB info in the QoS profile of Uu RLC channel should define the upper bound for the time that a packet may be delayed between relay UE and gNB-DU. 
Proposal 8: CU may send the UE CONTEXT SETUP REQUEST or UE CONTEXT MODIFICATION REQUEST to relay UE, which may contain the Uu RLC channel to be setup/modified/release list and PC5 RLC channel to be setup/modified/release list. 

Proposal 9: CU may send the UE CONTEXT SETUP REQUEST or UE CONTEXT MODIFICATION REQUEST to remote UE, which may contain the PC5 RLC channel to be setup/modified/release list. 
Proposal 10: CU may send the  DL bearer mapping info to DU, which include the mapping between remote UE’s GTP-U tunnel/SRB ID and relay UE’s Uu RLC channel.
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