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Introduction
During RAN3#114bis meeting, the F1 signalling design for SL relay was discussed and a lot of agreements have been reached [1]. For example, it is agreed that the gNB-CU is responsible for the allocation of local ID of remote UE and the gNB-CU should send the updated local ID of remote UE to gNB-DU after initial access of remote UE. On the other hand, there are following working assumption and open issues listed as follows:  
	WA: the gNB-DU can include the gNB-DU F1AP UE ID of relay UE in the INITIAL UL RRC MESSAGE during the initial access of remote UE with local UE ID unique per relay UE. 

FFS: the local ID of remote UE can be notified to gNB-DU before initial access of remote UE. 

The INITIAL UL RRC MESSAGE can include the DU to CU RRC Container IE including the lower layer configurations of PC5 RLC channel and SRB1 PC5 RLC channel configuration for remote UE, FFS on how to deal with the mandatory IE, i.e., CellGroupConfig, in DU to CU RRC Container ID in this case. 


Moreover, a TP for SL Relay BLCR for 38.473 [2] was agreed. In this TP, a lot of F1 signalling design details are marked with FFS. In this contribution, we will discuss the open issues and FFS issues for the F1AP signalling design.
Discussion

2.1 Remote/relay UE identification during initial access procedure
The remote/relay UE identification during initial access has been discussed during RAN3#114bis meeting. It is agreed that the gNB-DU can include the local ID of remote UE in the INITIAL UL RRC MESSAGE during the initial access of remote UE. Based on the local ID of remote UE in the INITIAL UL RRC MESSAGE, gNB-CU may identify the remote UE based on the local ID previously assigned by gNB-CU. In addition, gNB-CU may correlate the PC5 connected relay UE based on the relay UE’s context since the local ID of remote UE is initially configured to relay UE. 

During the online discussion, some companies proposed that the local ID of remote UE assigned by CU may be only unique per relay UE. If that is the case, it is necessary for gNB-DU to include the gNB-DU F1AP UE ID of relay UE in the INITIAL UL RRC MESSAGE. Based on the combination of local ID of remote UE and the associated relay UE ID(i.e. gNB-DU F1AP UE ID of relay UE), gNB-CU may identify the remote UE unambiguously. According to RAN2’s progress, the local remote UE ID is allocated by gNB and it is up to gNB implementation to avoid collision on the usage of local remote UE ID. It is not crystal clear if the local remote UE ID is unique per relay UE or per CU. Nevertheless, it can be up to gNB implementation. To allow such implementation flexibility, it seems reasonable for the gNB-DU to include the gNB-DU F1AP UE ID of relay UE in the INITIAL UL RRC MESSAGE during the initial access of remote UE. 

Proposal 1: RAN3 to confirm the WA: the gNB-DU can include the gNB-DU F1AP UE ID of relay UE in the INITIAL UL RRC MESSAGE during the initial access of remote UE with local UE ID unique per relay UE. 

On the other hand, some companies proposed that the local ID of remote UE can be notified to gNB-DU before initial access of remote UE. In our opinion, it is not necessary to notify the local ID of remote UE to gNB-DU before initial access of remote UE. Actually, upon receiving the first SRB0 RRC message forwarded by relay UE, gNB-DU get the local remote UE ID and SRB ID based on the SRAP header. Since the SRAP header indicates it is SRB0 message, gNB-DU may determine it is the first message from a remote UE and then determine to establish the F1-C connection for remote UE and send the INITIAL UL RRC message with local remote UE ID to gNB-CU. It is meaningless for the gNB-CU to send the local ID of remote UE to gNB-DU before initial access.
Proposal 2: It is not necessary to notify the local ID of remote UE to gNB-DU before initial access of remote UE.
2.2 Lower layer configuration for remote UE in INITIAL UL RRC MESSAGE TRANSFER message

During RAN3#114bis meeting, it is agreed that the INITIAL UL RRC MESSAGE can include the DU to CU RRC Container IE including the lower layer configurations of PC5 RLC channel and SRB1 PC5 RLC channel configuration for remote UE. It is FFS on how to deal with the mandatory IE, i.e., CellGroupConfig, in DU to CU RRC Container ID in this case. 
According to TS 38.473, the DU to CU RRC Container IE which include the CellGroupConfig is optional instead of mandatory. According to email discussion summary (R3-221159), DU to CU RRC Container IE includes the lower layer configuration for Uu while the SL-PHY-MAC-RLC-Config-r16 IE includes the lower layer configuration of sidelink. For the INITIAL UL RRC MESSAGE TRANSFER of remote UE, it may carry the lower layer configuration of PC5 RLC channel for the delivery of SRB1 RRC message. If that is the case, it is necessary to include SL-PHY-MAC-RLC-Config container rather than DU to CU RRC Container IE. 

Proposal 3: If the lower layer configuration of PC5 RLC channel for the delivery of SRB1 RRC message is to be included in the INITIAL UL RRC MESSAGE TRANSFER, SL-PHY-MAC-RLC-Config should be used to carry the lower layer configuration of PC5 RLC channel.
2.3 PC5/Uu RLC channel configuration
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. When it comes to the CU-DU split architecture, RLC channel ID is assigned by gNB-CU and sent to gNB-DU to request the setup/modification/release of Uu/PC5 RLC channel. According to the TP for SL Relay BLCR for 38.473 [2], it is FFS if the PC5 RLC channel ID is independent from SL-RLC-BearerConfigIndex and if the Uu RLC channel ID is independent from LogicalChannelIdentity. 
	9.3.1.x
PC5 RLC Channel ID
This IE uniquely identifies a PC5 RLC channel for a L2 U2N Remote UE or a L2 U2N Relay UE.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

PC5 RLC Channel ID
M

INTEGER (1.. x, ...) FFS

[FFS whether this ID is allocated by CU independent from SL-RLC-BearerConfigIndex]
--------------------------------------------------------------- NEXT CHANGE ----------------------------------------------------------

9.3.1.y
Uu RLC Channel ID
This IE uniquely identifies a Uu RLC channel for a L2 U2N Relay UE.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Uu RLC Channel ID
M

INTEGER (1.. x, ...) FFS

[FFS whether this ID is allocated by CU independent from LogicalChannelIdentity]



As we can see, it is assumed in the TP for SL Relay BLCR for 38.473 [2] that the PC5 RLC channel ID is identifies a PC5 RLC channel for a L2 U2N Remote UE or a L2 U2N Relay UE and the PC5 RLC channel is only used for the remote UE’s traffic forwarding. However, the SL-RLC-BearerConfigIndex is unique per UE. For remote UE which support both relay and non-relay sidelink communication, the space of SL-RLC-BearerConfigIndex shall be reused for the RLC bearer of non relay sidelink communication as well. On the other hand, the SL-RLC-BearerConfigIndex is allocated by gNB-DU and gNB-CU is not aware of the SL-RLC-BearerConfigIndex. Based on this observation, it is suggested that gNB-CU and gNB-DU assign the PC5 RLC channel ID and SL-RLC-BearerConfigIndex independently. 

Similarly, Uu RLC channel ID is used to uniquely identify the Uu RLC channel for a L2 U2N relay UE. Here the Uu RLC channel is only for the remote UE’s traffic forwarding. For the relay UE’s RLC channel associated with E2E DRB, it is not necessary to allocate the Uu RLC channel ID. On the other hand, the LogicalChannelIdentity is allocated by gNB-DU and gNB-CU is not aware of the LogicalChannelIdentity. So it is suggested that gNB-CU and gNB-DU assign the Uu RLC channel ID and LogicalChannelIdentity independently. 

Proposal 4: gNB-CU is responsible for the assignment of Uu and PC5 RLC channel ID while gNB-DU is responsible for the assignment of the SL-RLC-BearerConfigIndex and LogicalChannelIdentity. They are independent from each other. 
Moreover, it is assumed that the PC5 RLC channel ID is unique within one remote UE and relay UE pair according to the TP for SL Relay BLCR for 38.473 [2]. For the PC5 RLC channel setup/modify/release of relay UE, both PC5 RLC channel ID and remote UE ID is used to uniquely identify the PC5 RLC channel. Similarly, for the PC5 RLC channel setup/modify/release request of remote UE, both PC5 RLC channel ID and relay UE ID should be used to uniquely identify the PC5 RLC channel. Considering that remote UE is only allowed to connect to one relay UE in Rel-17, the relay UE ID can be omitted for the PC5 RLC channel setup/modify/release request of remote UE. It means that the IE of remote UE ID should be optional in Rel-17. On the other hand, the UE aggregation will be studied in Rel-18 for SL relay which may consider the scenario that remote UE connects with multiple relay UEs. For the purpose of forward compatibility, we may keep the IE of remote/relay UE ID as mandatory. Meanwhile, the naming of remote/relay UE ID can be changed to more generic term such as peer UE ID/destination UE ID. It should be noted that the remote UE’s local ID can be updated by gNB-CU from time to time, which may impact the PC5 RLC channel configuration. For example, the DU should be able to get the mapping between old and new remote UE local ID and then update the PC5 RLC channel configuration. To reduce the potential spec impact, it is suggested to use the gNB-DU F1AP UE ID to indicate the peer/destination UE ID of the PC5 RLC channel.
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Proposal 5: For the purpose of forward compatibility, the PC5 RLC channel ID and the destination UE ID (instead of remote UE ID) is used jointly to identify the PC5 RLC channel during the PC5 RLC channel setup/modify/release procedure. 
Proposal 6: It is suggested to use the gNB-DU F1AP UE ID to indicate the destination UE ID of the PC5 RLC channel.

2.4 Bearer mapping configuration
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. It is agreed during RAN2#116bis-e meeting that the bearer mapping configuration is determined by gNB-CU and the UE associated F1AP message(s) of remote UE are used to configure the mapping between DRB/SRB and Uu RLC Channel at the gNB-DU. Moreover, it is agreed that the mapping between DRB and Uu RLC Channel is configured at the granularity of GTP-U tunnel. 

On the other hand, according to the TP for SL Relay BLCR for 38.473 [2], the bearer mapping via both UE-associated F1AP messages for remote UE and UE-associated F1AP message for relay UE are supported. 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 7: For the bearer mapping configuration between remote UE’s Uu E2E bearer to relay UE’s egress Uu RLC channel, it is suggested to keep the bearer mapping via UE-associated F1AP message of relay UE.
2.5 QoS of PC5/Uu RLC channel configuration
Another FFS issue is the QoS parameters for PC5 RLC channel. In our opinion, it should be the same as QoS Flow Level QoS Parameters 9.3.1.45. According to SA2's LS(R2-2111236), SA2 understands that during the Layer-2 link establishment procedure the 5G ProSe Layer-2 UE-to-Network Relay and 5G ProSe Layer-2 Remote UE do not interact with the QoS Info (the information about PC5 QoS Flows), meaning there is no PC5 QoS Flow established in the PC5 unicast link between Layer-2 UE-to-Network Relay and Layer-2 Remote UE and the QoS handing is therefore setup by RAN. And RAN2 confirms in the reply LS (R2-2111583) that during the Layer-2 link establishment procedure the Relay UE and Remote UE do not interact with the PC5 QoS Flows Info. It means that the QoS parameters comes from the remote UE's E2E QoS flow/DRB. It is not the PC5 QoS parameters.  

Proposal 8: Remote UE’s E2E QoS Flow Level QoS Parameters should be used to indicate the QoS parameters of PC5 RLC channel. 
Conclusion
In this contribution, we discuss the open issues for the F1AP signalling design. And we have the following observations and proposals:

Proposal 1: RAN3 to confirm the WA: the gNB-DU can include the gNB-DU F1AP UE ID of relay UE in the INITIAL UL RRC MESSAGE during the initial access of remote UE with local UE ID unique per relay UE. 

Proposal 2: It is not necessary to notify the local ID of remote UE to gNB-DU before initial access of remote UE.

Proposal 3: If the lower layer configuration of PC5 RLC channel for the delivery of SRB1 RRC message is to be included in the INITIAL UL RRC MESSAGE TRANSFER, SL-PHY-MAC-RLC-Config should be used to carry the lower layer configuration of PC5 RLC channel.
Proposal 4: gNB-CU is responsible for the assignment of Uu and PC5 RLC channel ID while gNB-DU is responsible for the assignment of the SL-RLC-BearerConfigIndex and LogicalChannelIdentity. They are independent from each other. 
Proposal 5: For the purpose of forward compatibility, the PC5 RLC channel ID and the destination UE ID (instead of remote UE ID) is used jointly to identify the PC5 RLC channel during the PC5 RLC channel setup/modify/release procedure. 
Proposal 6: It is suggested to use the gNB-DU F1AP UE ID to indicate the destination UE ID of the PC5 RLC channel.

Proposal 7: For the bearer mapping configuration between remote UE’s Uu E2E bearer to relay UE’s egress Uu RLC channel, it is suggested to keep the bearer mapping via UE-associated F1AP message of relay UE.
Proposal 8: Remote UE’s E2E QoS Flow Level QoS Parameters should be used to indicate the QoS parameters of PC5 RLC channel.
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