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Introduction
During RAN3#104 meeting, BH RLC channel configuration was discussed and a TP [1] was agreed in RAN3 about BH RLC channel management, where the BH RLC channel configuration info might be included in UE Context Setup Request/Modification message. In addition, a list of BH RLC Channels which are successfully established and a list of BH RLC Channels which failed to be established shall be included in the UE Context Setup/Modification response message. During RAN3#105 meeting, another TP about BH RLC channel configuration was agreed, where the RLC mode and the E-UTRAN BH RLC CH QoS for EN-DC case was added to the BH RLC channel configuration via F1AP signalling. However, these configuration are mainly focused on the BH RLC channel configuration for user plane traffic. It does not consider the BH RLC channel configuration for control plane signalling and other traffic types. In this contribution, we will discuss more details on how to support the BH RLC channel configuration for these backhaul traffic types.
Discussion
Backhaul Traffic type
Generally speaking, the backhaul traffic to be supported in IAB network can be divided into the following three types:
Data traffic from DRBs associated with PDU session

UE/MT DRBs: UE or network may initiate the PDU session establishment procedure to support QoS flows of UE. The Donor CU may configure the UE to establish one or several UE DRBs to support these QoS flows associated with PDU session. On the other hand, as agreed in RAN3#105, IAB node DU may connect to its OAM server and send alarms and traffic counter information to its OAM system, from which it receives commands, configuration data and software downloads (e.g. for equipment software upgrades) [2]. For different OAM traffic flows, it is necessary for IAB node MT to use different DRBs between the IAB-MT and the serving DU for PDU session based transmission.
F1AP signalling
UE/MT associated F1AP signalling: It is used for UE context management and UE/MT RRC message transfer. For the RRC message transfer, it is encapsulated in the UE/MT associated F1AP signalling as a RRC container. The contained RRC signalling type in UE/MT associated F1 signalling can be one of the following types: SRB0, SRB1, SRB2 and SRB3. In addition, some UE/MT associated F1AP messages does not piggyback any UE/MT’s RRC signalling and only used for UE/MT context management.

Non UE/MT associated F1AP signalling: It is used for the F1 interface management, system information transfer, paging and warning message transmission between IAB node DU/donor DU and donor CU. 
Other traffic

SCTP 4-way handshake signalling: Before IAB node DU sets up the F1-C connection with donor CU, it needs to setup the SCTP association. It should be noted that the SCTP 4-way handshake signalling from IAB node DU is directly delivered to the BAP layer of its co-located IAB node MT. The BAP layer of IAB node MT maps it to the egress BH RLC channel for multi-hop transmission towards donor CU.
OAM traffic via backhaul IP layer: As agreed in RAN3, the OAM traffic transmission may use the IP layer on top of BAP layer. In this case, there is no PDU session required for the IAB-MT. The QoS for OAM is ensured by implementation. 
BH RLC channel configuration
The BH RLC channels configuration should support those aforementioned backhaul traffic transmission. Suppose an IAB node connects to the network, it first performs initial access like a normal UE. After that, the IAB-node authenticates with the operator’s network and establishes IP connectivity for OAM configuration. For the backhaul IP layer based OAM traffic transmission, IAB node MT needs to be configured with the BH RLC channel for OAM traffic transmission. As agreed in RAN3#105 meeting, RAN3 assumes that that RAN receives an IAB-indication from the IAB-node MT in RRC message 5 (RRC SETUP COMPLETE). Based on this indication, the RAN selects an AMF/MME supporting IAB. In this case, once the donor CU receives the RRCSetupComplete message which contains the IAB indication from IAB node MT, the donor CU needs to send the BH RLC channel configuration to parent IAB node DU for potential OAM traffic transmission. In our opinion, the OAM traffic via backhaul IP layer could use the user plane BH RLC channels configured by donor CU. 

In addition, parent IAB node DU needs to be configured with the BH RLC channels for control plane signalling delivery. These control plane BH RLC channels could be used for both SCTP 4-way handshake and subsequent F1-C setup signalling transmission. 

After that, IAB node DU could provide service to UEs or to other child IAB nodes. Suppose an UE connects to the IAB node DU, donor CU may further decide to configure the control plane BH RLC channels for UE associated signalling between IAB node MT and parent IAB node DU. Finally, the access UE may initiate the service request for QoS flows, the donor CU may further configure one or more user plane BH RLC channels for UE DRB transmission. 
In a sum, the BH RLC channel configuration should support both user plane data and control plane signalling backhaul transmission. No matter PDU session or backhaul IP layer is used for OAM traffic transmission, IAB node may utilize the user plane BH RLC channels configured by donor CU for OAM traffic.  For the F1AP signalling and SCTP 4-way handshake signalling transmission, IAB node may utilize the control plane BH RLC channels configured by donor CU.
Proposal 1: No matter PDU session or backhaul IP layer is used for OAM traffic transmission, IAB node may utilize the user plane BH RLC channels configured by donor CU for the OAM traffic transmission.  
Proposal 2: For the F1AP signalling and SCTP 4-way handshake signalling transmission, IAB node may utilize the control plane BH RLC channels configured by donor CU.
With regard to the BH RLC channel for control plane signalling, it is hard to directly utilize the following BH RLC channel configuration as shown in Table 1 as the BH RLC CH QoS/E-UTRAN BH RLC CH QoS is generally used for user plane traffic. 

Table 1 The BH RLC Channel to be setup IE
	BH RLC Channel to be Setup List
	
	0..1
	
	
	YES
	reject

	>BH RLC Channel to be Setup Item IEs
	
	1 .. <maxnoofBHRLCCHs> 
	
	
	EACH
	reject

	>>BH RLC CH ID
	M
	
	9.3.1.x
	
	-
	

	>> CHOICE BH QoS information
	O
	
	
	
	
	

	>>>BH RLC CH QoS 
	M
	
	9.3.1.45
	Shall be used for SA case if BH RLC channel serves NG-RAN DRBs
	
	

	>>>E-UTRAN BH RLC CH QoS
	M
	
	9.3.1.19
	Shall be used for EN-DC case if BH RLC channel serves E-RABs
	
	

	>> RLC Mode
	M
	
	9.3.1.27
	
	-
	


To support the control plane BH RLC channel, it is necessary for the donor CU to configure a separate list of BH RLC channels to be setup, contains the BH RLC channel ID, BH RLC channel type. Among them, BH RLC channel type may be one of the following: non UE associated F1AP signalling, UE associated F1AP signalling. In addition, if the MT’s control signalling is prioritized over UE’s control plane signalling, the control plane BH RLC channels may be divided into three types: non UE associated F1AP signalling, UE associated F1AP signalling, MT associated F1AP signalling. Furthermore, if RAN3 thinks it is feasible to support separate SCTP streams per SRB bearer type and consequently to support per SRB type bearer mapping to BH RLC channels, the control plane BH RLC channels may be further divided into the following types: SRB0, SRB1, SRB2, SRB3. 

Upon receiving the control plane BH RLC channel configuration request, the parent IAB node DU might feedback which control plane BH RLC channel fails to setup to donor CU. For the control plane BH RLC channel that could be setup, the parent IAB node DU may determine the logicalChannelPriority and other RLC and logical channel parameters based on the control plane BH RLC channel type, and then send the RRC based BH RLC bearer config to donor CU via DU to CU RRC Information. Finally, the donor CU may send the RRCReconfiguration message to IAB node MT which contains the BH RLC channel configuration together with other BAP configurations.  
Alternatively, donor CU may determine the logical channel priority of the control plane BH RLC channel and include it in the BH RLC channel configuration request sent to parent IAB node DU. The BH RLC channels used to carry different F1-C message types can be assigned different logical channel priorities. In this case, the prioritization of BH RLC channels for different control plane signallings could be designated by donor CU.

Proposal 3: For the CP BH RLC channel configuration, donor CU could send a separate list of control plane BH RLC channels to be setup to IAB node DU, which contains the BH RLC channel ID, BH RLC channel type, or logicalChannelPriority information. 

Abnormal case for BH RLC channel configuration

During the BH RLC channel setup/modify procedure, not all the intermediate IAB node could successfully setup/modify the corresponding BH RLC channel requested by IAB donor CU. Some intermediate IAB nodes might accept the BH RLC channel setup/modify request, but other intermediate nodes might fail to accept the BH RLC channel setup/modify request. In this case, the user plane data packet or control plane signalling could not be successfully forwarded to donor CU. Based on this observation, it is suggested to enhance the BH RLC channel setup/modify procedure. For example, IAB donor CU firstly inquires each intermediate IAB node and access IAB node about the BH RLC channels to be supported and wait for the response as shown in Figure 1. Then IAB donor CU configures the BH RLC channels that could be accepted by all the intermediate IAB node and access IAB node.  

Observation 1: Not all the intermediate IAB nodes could successfully setup/modify the BL RLC channel requested by donor CU. 

Proposal 4: Donor CU should first check if all the intermediate IAB node DUs along the data forwarding path could support the required BH RLC channels, and then only configures the BH RLC channels accepted by all the intermediate IAB nodes and access IAB node.     
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Figure 1 Signaling procedure for BH RLC channel setup/modification
Conclusion
In this contribution, we discussed more details on how to support the CP and UP BH RLC channel configuration and analyzed the potential abnormal case for BH RLC channel configuration.. And we have the following observations and proposals:

Proposal 1: No matter PDU session or backhaul IP layer is used for OAM traffic transmission, IAB node may utilize the user plane BH RLC channels configured by donor CU for them.  
Proposal 2: For the F1AP signalling and SCTP 4-way handshake signalling transmission, IAB node may utilize the control plane BH RLC channels configured by donor CU.
Proposal 3: For the CP BH RLC channel configuration, donor CU could send a separate list of control plane BH RLC channels to be setup to IAB node DU, which contains the BH RLC channel ID, BH RLC channel type, or logicalChannelPriority information. 

Observation 1: Not all the intermediate IAB nodes could successfully setup/modify the BL RLC channel requested by donor CU. 

Proposal 4: Donor CU should first check if all the intermediate IAB node DUs along the data forwarding path could accept the BH RLC channels and then only configures the BH RLC channels accepted by all the intermediate IAB node and access IAB node.
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