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1 Introduction
In last RAN2 meeting [1], it was agreed that an IAB node needs to multiplex the UE DRBs to the BH RLC-Channel, and two options on bearer mapping for user plane were proposed as follows:

Option 1. One-to-one mapping

In this option, each UE DRB is mapped onto a separate BH RLC-Channel. Further, the each BH RLC-Channel is mapped onto a separate BH RLC-Channel on the next hop. The number of established BH RLC-Channels is equal to the number of established UE DRBs. 
Since the IAB node just relays a data block between UE DRBs and BH RLC-Channels, there is no need to multiplex UE DRBs, and no need to identify the data block. 

Option 2. Per QoS mapping

For the per QoS mapping, the IAB node establishes BH RLC-Channels based on the QoS profile of the traffic. The IAB node can multiplex DRBs or QoS flows with similar QoS characteristics into a single BH RLC-Channel, even in case they belong to different UEs. Further, the each BH RLC-Channel may be mapped onto the different BH RLC-Channels according to QoS profiles on the next hop. The number of established BH RLC-Channels is equal to the number of the carried QoS profiles. 

Since the BH RLC-Channel is established per QoS profile, each data block transmitted in the BH RLC-Channel needs to contain an identifier of the UE and DRB it belongs to.

In this paper, we mainly discuss the bearer mapping for control plane in the backhaul link.

2 Discussion
As shown in figure 1, a CU/DU split architecture is adopted for IAB architecture 1a. Both IAB node2 and IAB node1 further include two parts: DU and MT, and the IAB donor includes DU and CU. The access link between UE and the DU part of the IAB node2 is defined as Uu interface, and the backhaul links between the MT part of the IAB node2 and the DU part of the IAB node1, as well as the MT part of the IAB node1 and the DU part of the IAB donor, are defined as Un interfaces. 
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Figure 1 Scenario of IAB architecture 1a
Based on the control plane protocol stack discussed in the standard, there are three types of control plane signaling in the backhaul link:
· UE related F1AP signaling.
· RRC signaling to the IAB-node (MT part of the IAB-node).

· F1-AP signaling to the IAB-node (DU part of the IAB-node).
Currently, the above control plane signaling can be transmitted via CP or via UP in the backhaul link, but which solution to adopt is not yet decided. Next we will analyze the bearer mapping for control plane signaling in the backhaul link based on the following options. 

Option 1. Define a new SRB for both UE related F1AP signaling and IAB-node’s F1-AP signaling on the BH.
In this approach we define a new SRB which is only used for transmitting the UE’s related F1AP signaling and IAB-node’s F1AP signaling on the BH, which is different from the existing SRB1/2.
As shown below, the bearer mapping for the three signaling types can be summarized as:

1)  On the Uu interface, the UE’s RRC is mapped to SRB1.

2)  On the Un1 interface, the UE’s RRC is encapsulated into its F1AP signaling, and then the UE’s F1AP signaling is mapped onto the new SRB, while IAB-node2’s RRC is mapped onto SRB1. 

3)  In the Un2 interface, IAB-node2’s RRC is encapsulated into its F1AP signaling. Both IAB-node2’s F1AP signaling and the UE’s F1AP signaling are mapped onto the new SRB. IAB-node1’s RRC is mapped into SRB1.
4)  On the F1 interface, the F1AP is established only for IAB-node1. The UE’s F1AP related signaling, IAB-node2’s F1AP signaling and IAB-node1’s RRC are encapsulated into IAB-node1’s F1AP signaling.  
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Figure 2 New SRB is used for transmitting F1AP signaling in BH

Taking the DL as an example, the DU of the IAB-donor retrieves IAB-node1’s RRC, IAB-node2’s F1AP signaling and the UE’s F1AP signaling from the received the IAB-node1’s F1AP signaling coming from the CU of the IAB-donor. It then sends IAB-node1’s RRC to IAB-node1 via Un2 SRB1, and sends the IAB-node2’s F1AP signaling and the UE’s F1AP signaling to IAB-node1 via the new SRB of Un2.

In this option, in order to help IAB-node1 to distinguish IAB-node2’s F1AP signaling and the UE’s F1AP signaling to the new SRB, an indicator should be carried in the adaptation layer via the Un2 interface. For IAB-node2’s F1AP signaling, IAB-node1 sends it to the local F1AP layer to be handled. For the UE’s F1AP signaling, IAB-node1 sends it to IAB-node2 based on the routing information. 
Observation 1: If a new SRB is used for transmitting F1AP signaling on the BH, an F1AP signaling indicator should be carried in the adaptation layer via the Un interface in order to help IAB-node1 distinguish IAB-node2’s F1AP signaling and the UE’s F1AP signaling.
Option 2. Reuse the existing SRB1 for both UE related F1AP signaling and the IAB-node’s F1-AP signaling on the BH.
This option reuses SRB1 for transmitting the UE’s F1AP signaling and the IAB-node’s F1AP signaling on the BH.

As shown below, the bearer mapping for the three signaling types can be summarized:

1)  On the Uu interface, the UE’s RRC is mapped onto SRB1.

2)  On the Un1 interface, the UE’s RRC is encapsulated into its F1AP signaling, and then the UE’s F1AP signaling is mapped into SRB1. IAB-node2’s RRC is also mapped onto SRB1. 

3)  On the Un2 interface, IAB-node2’s RRC is encapsulated into its F1AP signaling. Both IAB-node2’s F1AP signaling and the UE’s F1AP signaling are mapped onto SRB1. IAB-node1’s RRC is also mapped onto SRB1.

4)  On the F1 interface, the F1AP is established only for IAB-node1. The UE’s F1AP signaling, IAB-node2’s F1AP signaling and IAB-node1’s RRC are encapsulated into IAB-node1’s F1AP signaling.  
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Figure 3 Reusing the existing SRB1 for transmitting F1AP signaling in BH
In this option, in addition to an indicator used to distinguish IAB-node2’s F1AP signaling and the UE’s F1AP signaling in SRB1, IAB-node1 also needs to distinguish RRC signaling and F1AP signaling in SRB1. Therefore, an additional signaling type indicator should be providedvia the Un2 interface. For the IAB1 RRC signaling, the IAB-node1 sends it to local RRC layer to handle. For the F1AP signaling, the same solution as in option 1 can be used for option 2.  

Observation 2: If the existing SRB1 is used for transmitting F1AP signaling on the BH, both an F1AP signaling indicator and a signaling type indicator should be provided via the Un interface in order to help the IAB-node1 to distinguish IAB-node2’s F1AP signaling and the UE’s F1AP signaling, as well as RRC signaling and F1AP signaling. 
Option 3. Use a dedicated DRB for both UE related F1AP signaling and IAB-node’s F1-AP signaling on the BH.
This option, uses a dedicated DRB for transmitting the UE’s F1AP signaling and IAB-node’s F1AP signaling on the BH.
As shown below, the bearer mapping for the three signaling types can be summarized:

1)  On the Uu interface, the UE’s RRC is mapped into SRB1.

2)  On the Un1 interface, the UE’s RRC is encapsulated into its F1AP signaling, and then the UE’s F1AP signaling is mapped onto a dedicated DRB. IAB-node2’s RRC is mapped onto SRB1. 

3)  On the Un2 interface, IAB-node2’s RRC is encapsulated onto its F1AP signaling. Both IAB-node2’s F1AP signaling and the UE’s F1AP signaling are mapped into a dedicated DRB.

4)  On the F1 interface, a GTP tunnel is established for IAB-node1. The GTP tunnel in the F1 interface and the dedicated DRB used for transmitting IAB-node2’s F1AP signaling and the UE’s F1AP signaling on the Un2 interface have a one-to-one mapping. 
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Figure 4 DRB is used for transmitting F1AP signaling in BH
Similar to option 1, in order to help IAB-node1 to distinguish IAB-node2’s F1AP signaling and the UE’s F1AP signaling on the dedicated DRB, an indicator should be carried in the adaptation layer via the Un2 interface. 

Observation 3: If a dedicated DRB is used for transmitting F1AP signaling on the BH, an F1AP signaling indicator should be carried in the adaptation layer via the Un interface in order to help IAB-node1 to distinguish IAB-node2’s F1AP signaling and the UE’s F1AP signaling. 

Based on the above analysis, all options are feasible for bearer mapping for the control plane signaling in BH. Because the RRC signaling is encapsulated into the F1AP signaling on the BH, considering that the SRB has higher scheduling priority and reliability guarantees than a DRB, option 1 and option 2 seem better than option 3. 

Proposal 1: F1AP signaling is mapped on to an SRB on the BH. 
Proposal 2: In order to help the intermediate IAB-nodes to distinguish whether the signaling transmitted is RRC or F1AP, a signaling type indicator should be provided. 

Proposal 3: In order to help the intermediate IAB-nodes to distinguish which F1AP signaling belongs to, an F1AP signaling indicator should be carried in the adaptation layer via the Un interface.  
3 Conclusion
In this contribution, we mainly discuss the bearer mapping for control plane in the backhaul link, and have the following observations and proposals:
Observation 1: If a new SRB is used for transmitting F1AP signaling on the BH, an F1AP signaling indicator should be carried in the adaptation layer via the Un interface in order to help IAB-node1 distinguish IAB-node2’s F1AP signaling and the UE’s F1AP signaling.
Observation 2: If the existing SRB1 is used for transmitting F1AP signaling on the BH, both an F1AP signaling indicator and a signaling type indicator should be provided via the Un interface in order to help the IAB-node1 to distinguish IAB-node2’s F1AP signaling and the UE’s F1AP signaling, as well as RRC signaling and F1AP signaling. 
Observation 3: If a dedicated DRB is used for transmitting F1AP signaling on the BH, an F1AP signaling indicator should be carried in the adaptation layer via the Un interface in order to help IAB-node1 to distinguish IAB-node2’s F1AP signaling and the UE’s F1AP signaling. 

Proposal 1: F1AP signaling is mapped on to an SRB on the BH. 
Proposal 2: In order to help the intermediate IAB-nodes to distinguish whether the signaling transmitted is RRC or F1AP, a signaling type indicator should be provided. 

Proposal 3: In order to help the intermediate IAB-nodes to distinguish which F1AP signaling belongs to, an F1AP signaling indicator should be carried in the adaptation layer via the Un interface.  
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