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1 Introduction

The alternative 2 of CP architecture has the following main features:

· The UE’s and the MT’s RRC are carried over SRB. 

· On the UE’s or MT’s access link, the SRB uses an RLC-channel. 

· On the wireless backhaul link, the PDCP of the RRC’s SRB is encapsulated into F1-AP. 

· The DU’s F1-AP is carried over an SRB of the collocated MT. F1-AP is protected by this SRB’s PDCP. 

· On the wireless backhaul links, the PDCP of the F1-AP’s SRB is carried over RLC-channels with adaptation layer. The adaptation layer placement in the RLC channel is the same for C-plane as for U-plane. The information carried on the adaptation layer may be different for SRB than for DRB.

· Within the IAB-donor, the baseline is to use native F1-C stack.
This paper is to discuss how to use SRB for transport of CP signalling.
2 Discussion
There are three types of control plane signalling over the backhaul in the Alternative 2:

-
UE’s RRC;

-
IAB-node-MT’s RRC;

-
IAB-Node-DU’s F1-AP.
Two options may be considered on how to carry these three types of control plane signalling over backhaul:
Option 1. Define a new SRB type for IAB-Node-DU’s F1AP signaling on the BH.
In this approach we define a new SRB type which is used for transmitting the IAB-Node-DU’s F1AP signaling on the BH. This new SRB type is different with existing SRB types (e.g. SRB1/SRB2).
As shown in the Figure 1, the bearer mapping for the three signaling types can be summarized as:

1)  On the access link, the UE’s RRC is carried over an existing SRB e.g. SRB1.

2)  On the BH1 link, the UE’s RRC is encapsulated into IAB-Node2-DU’s F1AP, and then the IAB-Node2-DU’s F1AP signaling is carried by the new SRB, while IAB-node2-MT’s RRC is carried over an existing SRB e.g. SRB1. 

3)  On the BH2 link, IAB-Node2-MT’s RRC is encapsulated into IAB-Node1-DU’s F1AP signaling. And the IAB-Node1-DU’s F1AP is carried on the new SRB. The IAB-Node2-DU’s F1AP signaling is mapped to the RLC channel of the new SRB type. And the IAB-Node1-MT’s RRC is carried over an existing SRB e.g. SRB1.
4)  On the F1-AP between IAB-Donor-CU and IAB-Donor-DU, all of the different signaling types are carried over the F1-AP. 
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Figure 1. New SRB Type is used for transmitting F1AP signaling in BH

Taking the DL as an example, the DU of the IAB-donor retrieves IAB-Node1-MT’s RRC, IAB-Node2-DU’s F1AP, IAB-Node1-DU’s F1AP signaling from the received F1AP signaling coming from the CU of the IAB-donor. It then sends IAB-Node1-MT’s RRC to IAB-Node1 via SRB1, and sends the IAB-Node1-DU’s F1AP signaling via the new SRB, and sends the IAB-Node2-DU’s F1AP via the RLC-Channel of the new SRB.

In this option, in order to help IAB-node1 to distinguish IAB-Node1-DU’s F1AP signaling and IAB-Node2-DU’s F1AP, an indication should be carried in the adaptation layer via the BH2 link. IAB-node1-DU’s F1AP signaling is sent by IAB-node1 to the local F1AP layer to be handled. IAB-node2-DU’s F1AP signaling is sent by IAB-node1 to IAB-node2 based on the indication carried in the adaptation layer. A new indication may not be needed if the routing information can be reused for this purpose.
Observation 1: If a new SRB type is used for transmitting F1AP signaling on the BH, the routing information carried in the adaptation layer can be used to distinguish IAB-Node2-DU’s F1AP signaling and IAB-Node1-DU’s F1AP signaling.
Option 2. Reuse the existing SRB type for IAB-Node-DU’s F1AP signaling on the BH.
This option reuses SRB1 for transmitting the IAB-Node-DU’s F1AP signaling on the BH. The bearer mapping for the three signaling types can be summarized as follows:

1)  On the access link, the UE’s RRC is carried over the existing SRB e.g. SRB1.

2)  On the BH1 link, the UE’s RRC is encapsulated into IAB-Node2-DU’s F1AP signaling, and then the IAB-Node2-DU’s F1AP are carried over SRB1. IAB-Node2-MT’s RRC is also carried over SRB1. 

3)  On the BH2 link, IAB-Node2-MT’s RRC is encapsulated into IAB-Node1-DU’s F1AP signaling. The IAB-Node2-DU’s F1AP is mapped to RLC channel of SRB1.
4)  On the F1-AP between IAB-Donor-CU and IAB-Donor-DU, all of the different signaling types are carried over the F1-AP. 
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Figure 2 Reusing the existing SRB for transmitting F1AP signaling in BH

In this option, in addition to an indicator/routing information used to distinguish IAB-Node1-DU’s F1AP signaling and the IAB-Node2-DU’s F1AP signaling in SRB1, IAB-node1 also needs to distinguish RRC signaling and F1AP signaling in SRB1. Therefore, a signaling type indicator should be provided via the BH2 link. For the IAB-Node1-MT’s RRC signaling, IAB-node1 sends it to the RRC layer to be handled. IAB-Node1-MT’s F1AP signaling is sent by IAB-node1 it to the F1-AP layer to be handled.

Observation 2: If the existing SRB1 is used for transmitting F1AP signaling on the BH, a signaling type indication should be provided to distinguish IAB-Node-DU’s F1AP signaling and IAB-Node-MT’s RRC signaling.
Based on the above analysis, both options are feasible for bearer mapping of the control plane signaling in the wireless BH. Down selection between these two options can be done in the WI phase.
Proposal : Capture the following two options for SRB that carries control plane signaling over the wireless backhaul for alternative 2 into TR 38.874:
-
Option 1: Define a new SRB type for carrying IAB-Node-DU’s F1AP signaling over the BH. The routing information carried in the adaptation layer can be used to distinguish IAB-Node2-DU’s F1AP signaling and IAB-Node1-DU’s F1AP signaling.

-
Option 2: Reuse the existing SRB type for IAB-Node-DU’s F1AP signaling over the BH. A new signaling type indication should be provided to the IAB node to distinguish IAB-Node-DU’s F1AP signaling and IAB-Node-MT’s RRC signalling.
Reference
[1] 3GPP TR 38.874, v 0.5.0, Study on Integrated Access and Backhaul.
Annex (TP to TR 38.874)
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Figure 8.3.4 - 2: Example for alternative 2 of architecture 1a. 2a: UE’s RRC, 2b: MT’s RRC, 2c: DU’s F1-AP

Alternative 2: 

Figure 8.3.4 - 2 shows protocol stacks for UE’s RRC, MT’s RRC and DU’s F1-AP for alternative 2. In these examples, the adaptation layer resides on top of RLC. On the IAB-node’s access link, the adaptation layer may or may not be included. The example does not preclude other options. This alternative has the following main features:

· The UE’s and the MT’s RRC are carried over SRB. 

· On the UE’s or MT’s access link, the SRB uses an RLC-channel. 

· On the wireless backhaul link, the PDCP of the RRC’s SRB is encapsulated into F1-AP. 

· The DU’s F1-AP is carried over an SRB of the collocated MT. F1-AP is protected by this SRB’s PDCP. 

· On the wireless backhaul links, the PDCP of the F1-AP’s SRB is carried over RLC-channels with adaptation layer. The adaptation layer placement in the RLC channel is the same for C-plane as for U-plane. The information carried on the adaptation layer may be different for SRB than for DRB.

· Within the IAB-donor, the baseline is to use native F1-C stack (see section 9)

· There are two options to carry DU’s F1-AP over backhaul link:

-
Option 1: Define a new SRB type for carrying IAB-Node-DU’s F1AP signaling over the BH. In this option, the routing information carried in the adaptation layer can be used to distinguish IAB-Node2-DU’s F1AP signaling and IAB-Node1-DU’s F1AP signalling.
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Figure 8.3.4 - x. New SRB Type is used for transmitting F1AP signaling in BH

-
Option 2: Reuse the existing SRB type for IAB-Node-DU’s F1AP signaling over the BH. A new signaling type indication should be provided to the IAB node for to distinguishing IAB-Node-DU’s F1AP signaling and IAB-Node-MT’s RRC signalling.
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Figure 8.3.4 - y. Reusing the existing SRB for transmitting F1AP signaling in BH
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