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1 Introduction

In RAN2#103bis meeting, it was agreed that only CP alternatives 2 and 4 are considered for the control signalling mapping [1]. In both alternatives, RLC-channels in backhaul link are used for CP transmission.  
This paper is to discuss how to use RLC-channels in backhaul link for CP signalling transmission.
2 Discussion
There are three types of control plane signalling over the backhaul:

-
UE’s RRC
-
IAB-node-MT’s RRC

-
IAB-node-DU’s F1AP
If we take the following two-hop example, there are two solutions of how to use BH RLC-channels for CP signalling transmission.  
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Figure 1. Example for two-hops IAB
Option 1: Using different BH RLC-channels for different types of CP signalling.

As shown in figure 1, on BH1, the UE’s RRC is encapsulated into IAB-node2-DU’s F1AP, and then the IAB-node2-DU’s F1AP is carried by a new SRB or a RLC-channel which is dependent on the CP alternative selected, e.g. new SRB is for CP alternative 2 and RLC-channel is for CP alternative 4. Similar to the UE’s access link, IAB-node2-MT’s RRC is carried over an existing SRB e.g. SRB0/SRB1/SRB2, with different SRBs ing to different RLC-channels. In this option, the RLC-channels used for the transmission of the MT’s RRC and IAB-node2-DU’s F1AP on BH1 are different. 

Similar to BH1, on BH2, the RLC-channels used for the transmission of IAB-node1-MT’s RRC and DU’s F1AP are different. That is to say, both IAB-node1-DU’s F1AP and IAB-node2-DU’s F1AP are mapped into the same RLC-channel, while IAB-node1-MT’s RRC is mapped into another RLC-channel which is corresponding to the existing SRB. 

In order to help the IAB-node1 to distinguish IAB-node1-DU’s F1AP from IAB-node2-DU’s F1AP, an indication should be carried in the adaptation layer via the BH2 link. Based on this indication carried in the adaptation layer, IAB-node1-DU’s F1AP is sent by IAB-node1 to the local F1AP layer to be handled, and IAB-node2-DU’s F1AP is forwarded by IAB-node1 to IAB-node2. A new indication may not be needed if the routing information can be reused for this purpose.
Observation 1: The routing information carried in the adaptation info can be used to distinguish IAB-node2-DU’s F1AP and IAB-node1-DU’s F1AP, if both IAB-node1-DU’s F1AP and IAB-node2-DU’s F1APs share the same BH RLC-channel.

Currently, there are two types of F1AP messages: Non-UE associated F1AP messages and UE associated F1AP messages. Non-UE associated F1AP is used for F1 interface management, and UE associated F1AP is used for UE context management, RRC message transfer, and so on. Because the scheduling priority of Non-UE associated F1AP is higher than UE associated F1AP, so it may be useful to distinguish these two types of DU’s F1AP on the backhaul. 
Proposal 1: UE associated F1AP and non-UE associated F1AP could be differentiated when mapping these two types of F1AP messages on to BH RLC-channels.

Furthermore, UE associated F1AP can carry different types of SRBs, e.g. SRB0/SRB1/SRB2, wherein different SRBs may have different scheduling priorities. Therefore, it may also be useful to differentiate the UE associated F1AP messages based on the type of SRB on the backhaul.  
Proposal 2: Different type of SRBs (i.e. SRB0, SRB1, SRB2, and SRB3) encapsulated within UE associated F1AP messages could be differentiated when mapping these F1AP messages on to BH RLC-channels.
Option 2: MT RRC signalling and DU F1AP share the same BH RLC-channel.
Currently, only the RRC carried in SRB0 uses the RLC TM mode. Therefore, it may not be feasible to use N-to-1 bearer mapping to map SRB0 to the same BH RLC channel with other signalling. However, except for RRC carried in SRB0, other RRC signalling (carried in SRB1/2/3) and F1AP signalling can be mapped into the same BH RLC-channel.  
As shown in figure 1, on BH1, except for IAB-node2-MT’s RRC carried in SRB0,  IAB-node2-MT’s RRC (carried in SRB1/2/3) and IAB-node2-DU’s F1AP share the same BH RLC-channel. Similar to BH1, on BH2, except for IAB-node1-MT’s RRC carried in SRB0, IAB-node1-MT’s RRC (carried in SRB1/2/3) and IAB-node2-DU’s F1AP and IAB-node1-DU’s F1AP also share the same BH RLC-channel. 

In this option, in addition to the routing information used to distinguish IAB-node1-DU’s F1AP signaling and the IAB-node2-DU’s F1AP signaling in the same BH RLC-channel, IAB-node1 also needs to distinguish RRC signaling from F1AP, and different RRC signalling SRBs mapped to the same BH RLC-channel. Therefore, a signalling type indicator should be provided on the BH2 link. For the MT’s RRC, IAB-node1 sends it to the RRC layer to be handled. While, based on the routing information, IAB-node1-DU’s F1AP signaling is sent by IAB-node1 to the local F1AP layer to be handled, and the IAB-node2-DU’s F1AP signaling is forwarded to IAB-node2. Similar to BH2 link, a signalling type indicator should be provided on the BH1 link.

Proposal 3: Different signalling types could be differentiated if RRC SRBs and F1AP signalling are mapped to the same BH RLC-channel.
Based on the above analysis, both the above options are feasible for the transport of CP signaling in the backhaul. From an implementation perspective, option2 makes more efficient use of LCID space by utilizing the N-to-bearer mapping capabilities of IAB, but Option 1 can provide more fine-granularity handling for different types of CP signaling in the backhaul.  
Observation 2: F1AP can be mapped into the same or different BH RLC-channel with RRC SRBs 1/2/3.
Proposal 4: It is up to RAN2 to decide which of the following options is adopted for using BH RLC-channels for CP signalling transmission.  
-
Option 1: Using different BH RLC channels for different types of CP signalling.
-
Option 2: Except for the RRC carried in SRB0, other SRBs carrying RRC (SRBs 1/2/3) can be mapped to the same BH RLC-channel with F1AP signalling.
3 Conclusion and Proposals

In this contribution we discuss the details on how to map SRBs to BH RLC-channels for transport of CP signalling, and provide the following observations and proposals:
Observation 1: The routing information carried in the adaptation info can be used to distinguish IAB-node2-DU’s F1AP and IAB-node1-DU’s F1AP, if both IAB-node1-DU’s F1AP and IAB-node2-DU’s F1APs share the same BH RLC-channel.

Observation 2: F1AP can be mapped into the same or different BH RLC-channel with RRC SRBs 1/2/3.

Proposal 1: UE associated F1AP and non-UE associated F1AP could be differentiated when mapping these two types of F1AP messages on to BH RLC-channels.

Proposal 2: Different type of SRBs (i.e. SRB0, SRB1, SRB2, and SRB3) encapsulated within UE associated F1AP messages could be differentiated when mapping these F1AP messages on to BH RLC-channels.
Proposal 3: Different signalling types could be differentiated if RRC SRBs and F1AP signalling are mapped to the same BH RLC-channel.

Proposal 4: It is up to RAN2 to decide which of the following options is adopted for using BH RLC-channels for CP signalling transmission.  
-
Option 1: Using different BH RLC channels for different types of CP signalling.
-
Option 2: Except for the RRC carried in SRB0, other SRBs carrying RRC (SRBs 1/2/3) can be mapped to the same BH RLC-channel with F1AP signalling.
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