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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. During RAN3#114 meeting, the control plane procedure of sidelink relay was discussed and it is agreed that F1 enhancement is needed to support L2 U2N sidelink relay. In addition, two working assumption are reached, which indicate the use of F1AP signalling for Uu/PC5 RLC channel configuration and bearer mapping configuration. On the other hand, a lot of F1AP signalling design related open issues were identified and listed as follows. 
	WA: F1AP signalling is use to configure Uu/PC5 RLC channel. 

WA: F1AP signalling should support the configuration of mapping between DL bearer of remote UE and Uu RLC channel

F1AP signalling design related 

Open issue 6: F1AP signalling to configure remote UE with following options

Option 1: via the UE-associated F1AP messages for remote UE 

Option 2: via the UE-associated F1AP message for relay UE 

Open issue 7: Uu/PC5 RLC channel configuration via F1AP 

Open issue 8: mapping configuration via F1AP 


In this contribution, we will discuss the open issues for the F1AP signalling design to support the PC5/Uu RLC channel and bearer mapping configuration. The tentative solutions and design considerations are presented.
Discussion

During RAN3#114 meeting, two working assumptions are reached: 1) F1AP signalling is used to configure Uu/PC5 RLC channel; 2) F1AP signalling should support the configuration of mapping between DL bearer of remote UE and Uu RLC channel. As we know, the PC5/Uu RLC channel is used to forward the remote UE’s packet over PC5 and Uu interface. For the PC5 RLC channel, the RLC/LCH configuration is provided to both the relay UE and remote UE. For the Uu RLC channel, the RLC/LCH configuration is only provided to the relay UE.
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. To be specific, 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 packets. 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 packets.  

On the other hand, RAN2#116 meeting has reached the following agreements for bearer mapping. For the CU/DU split scenario, DU should be able to map the DL packet of remote UE to relay UE’s Uu RLC channel. Suppose the bearer mapping configuration is generated by gNB-CU, gNB-DU should be configured by gNB-CU with a mapping from remote UE’s Uu E2E bearer to relay UE’s Uu RLC channel ID/LCID. 
	RAN2#116-e Agreements:
For DL bearer mapping, relay UE is configured by gNB, for each remote UE, with a mapping from Uu E2E bearer ID in Uu adaptation layer header to egress PC5 RLC channel ID/LCID.

For UL bearer mapping, relay UE is configured by gNB, for each remote UE, with a mapping from Uu E2E bearer ID used in PC5 adaptation layer header to egress Uu RLC channel ID/LCID.

For UL bearer mapping, remote UE is configured by gNB with a mapping from Uu E2E bearer ID to egress PC5 RLC channel ID/LCID.


Proposal 1: RAN3 to confirm the two WAs into agreements: 1) F1AP signalling is used to configure Uu/PC5 RLC channel; 2) F1AP signalling should support the configuration of mapping between DL bearer of remote UE and Uu RLC channel.

On the other hand, during RAN3#114-e meeting, the following two options are raised for the F1AP signalling to configure remote UE:
Option 1: via the UE-associated F1AP messages for remote UE 

Option 2: via the UE-associated F1AP message for relay UE 

In our opinion, there are two types F1AP configuration signaling with the involvement of remote UE, which are listed as follows 

remote UE’s PC5 RLC channel configuration

For the remote UE’s PC5 RLC channel configuration, which option to select depends on the termination point of SRAP layer. If the SRAP layer terminates at gNB-DU, F1-C connection corresponding to remote UE can be setup between gNB-DU and gNB-CU. In this case, the F1AP signalling for remote UE’s PC5 RLC channel configuration can be delivered via the UE-associated F1AP message for remote UE. On the other hand, if the SRAP layer terminates at gNB-CU, the F1AP of relay UE should be enhanced to carry the Uu-SRAP PDU of remote UE and there is no separate F1-C connection between gNB-DU and gNB-CU for remote UE. In this case, the F1AP signalling for remote UE’s PC5 RLC channel configuration can only be delivered via the UE-associated F1AP message for relay UE. Actually, we think it is beneficial to have separate F1-C connection for remote UE between gNB-DU and gNB-CU. So it is suggested to adopt option 1 for the remote UE’s PC5 RLC channel configuration. 

bearer mapping configuration between remote UE’s Uu E2E bearer to relay UE’s Uu RLC channel ID/LCID
Since the DL bearer mapping is related to both remote UE and relay UE, gNB-CU may send the bearer mapping to DU via relay UE specific signalling or remote UE specific signalling. Considering that multiple remote UE’s Uu E2E bearer may be mapped to the same relay UE’s Uu RLC channel, relay UE specific signalling may support the configuration of multiple remote UE’s Uu E2E bearer being mapped to the same relay UE’s Uu RLC channel. However, with remote UE specific signalling, gNB-DU need to send multiple F1AP signallings to involved remote UEs for the for bearer mapping. From the overhead point of view, relay UE specific signalling seems better than remote UE specific signalling for bearer mapping configuration.   
Proposal 2: For the remote UE’s PC5 RLC channel configuration, it is suggested to use the UE-associated F1AP messages for remote UE.

Proposal 3: For the bearer mapping configuration between remote UE’s Uu E2E bearer to relay UE’s egress Uu RLC channel ID/LCID, it is suggested to use the UE-associated F1AP message for relay UE.
2.1 F1AP signalling for 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 agreed in RAN2#116-e meeting, a Uu DRB and a Uu SRB are mapped to different RLC channels. So we think this design principle can be applied 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 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 DU 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.
Upon receiving the F1AP signalling with Uu/PC5 RLC channel to be setup request, DU may determine which Uu/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/PC5 RLC channel setup or modified list. The detailed Uu/PC5 RLC channel configuration is included in the DU To CU RRC Information. For the Uu/PC5 RLC channel that is failed to setup or modify, the response F1AP message may include the corresponding Uu/PC5 RLC channel failed to be setup/modified list, which may include the Uu/PC5 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 DU 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, QoS info and RLC mode. 

Furthermore, the DU may send the UE CONTEXT MODIFICATION REQUIRED to CU via relay UE specific F1AP signalling to release Uu/PC5 RLC channel, or via remote UE specific F1AP signalling to release PC5 RLC channel.
Proposal 8: CU may send the UE CONTEXT SETUP REQUEST or UE CONTEXT MODIFICATION REQUEST to DU via relay UE specific F1AP signalling, which may contain the Uu/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 DU via remote UE specific F1AP signalling, which may contain the PC5 RLC channel to be setup/modified/release list. 

Proposal 10: DU may send the UE CONTEXT MODIFICATION REQUIRED to CU via relay UE specific F1AP signalling to release Uu/PC5 RLC channel, or via remote UE specific F1APsignalling to release PC5 RLC channel.
2.2 DL bearer mapping configuration
As we mentioned before, DU should be able to map the DL packet of remote UE to relay UE’s 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 Uu DRB and relay UE’s egress Uu RLC channel. For the DL CP bearer mapping, it may contains the mapping between remote UE’s Uu SRB and relay UE’s egress Uu RLC channel. Suppose the relay UE specific signalling is used for the DL bearer mapping configuration, the remote UE’s Uu E2E bearer mapped to the relay UE’s Uu RLC channel may be included as part of the Uu RLC channel to be setup/modified request.  
Proposal 11: CU may send the  DL bearer mapping info to DU, which include the mapping between remote DRB ID/SRB ID and relay UE’s Uu RLC channel ID.
Conclusion
In this contribution, we discuss the open issues for the F1AP signalling design to support the PC5/Uu RLC channel and bearer mapping configuration. And we have the following observations and proposals:

Proposal 1: RAN3 to confirm the two WAs into agreements: 1) F1AP signalling is use to configure Uu/PC5 RLC channel; 2) F1AP signalling should support the configuration of mapping between DL bearer of remote UE and Uu RLC channel.

Proposal 2: For the remote UE’s PC5 RLC channel configuration, it is suggested to use the UE-associated F1AP messages for remote UE.

Proposal 3: For the bearer mapping configuration between remote UE’s Uu E2E bearer to relay UE’s  Uu RLC channel ID/LCID, it is suggested to use the UE-associated F1AP message for relay UE.
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: DU may send the UE CONTEXT MODIFICATION REQUIRED to CU via relay UE specific F1AP signalling to release Uu/PC5 RLC channel, or via remote UE specific F1APsignalling to release PC5 RLC channel.
Proposal 11: CU may send the  DL bearer mapping info to DU, which include the mapping between remote DRB ID/SRB ID and relay UE’s Uu RLC channel ID.
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