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1	Introduction
In this contribution, we discuss the control plane protocol architecture design based on MAC adaptation layer based L2 relaying, especially for multiple relay hops between the anchor node and UE.
2	Control plane protocol architecture for MAC Adaptation Layer (L2) based IAB
The control plane for access UEs is shown in Fig. 1. The network side RRC is in donor gNB-CU and signalling radio bearers (SRB) between UE and gNB-CU are transported using same IAB transport channel (MAC layer aggregation) as data traffic. NAS signalling is between AMF and UE and it is transported by RRC (RRC Information Transfer).
Proposal 1: RRC for access UEs is in Donor gNB-CU and thus SRBs terminate in Donor gNB-CU.
[image: ]
Figure 1 UE Control Plane for MAC adaptation layer based IAB
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Figure 2 Control Plane for IAB Node UE part
An IAB node has a UE part which receives and transmits in the backhaul direction and a RAN (or DU) part which receives and transmits in access direction and communicates with the UEs and with UE part of the next hop IAB node. The UE part of a IAB node is supposed to be like a normal UE, but in addition it has to support any enhancement specified for the backhaul, e.g., the adaptation layer. The control of the UE part, e.g., the reconfiguration of PHY, MAC, RLC or adaptation layer, can be implemented with normal RRC signalling. For that purpose, the UE part of the IAB node terminates SRB which carries RRC and NAS signalling. Network side RRC is located in the donor gNB-CU and NAS in AMF. The SRB terminated in IAB Node UE part can be transported over the backhaul hops together with the normal UE traffic, i.e., aggregated in the same transport channel. For the routing and multiplexing, the UE part of IAB node has a UE ID similar to normal access UEs. Fig. 2 shows the Control Plane for IAB Node UE part.
Proposal 2: IAB node UE part is controlled by RRC signalling.
Observation 1: IAB Node control signalling (SRB) can be aggregated in the same transport channel as the UE traffic.
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Figure 3 Control Plane for IAB Node gNB-DU part
The gNB-CU controls gNB-DU in normal CU-DU split by using F1AP protocol. Therefore, it is natural to use F1AP (with some enhancements) when gNB-CU controls the RAN (DU) part of the IAB node. In multi-hop self-backhauling case, since F1AP is transported over the air interface, it is better to use RAN protocols and SRB for the transport. F1AP could be transported on top of RRC by RRC Information Transfer similar to NAS signalling transfer, as shown in Figure 3 or a new SRB could be defined for transporting F1AP messages.
Proposal 3: IAB Node RAN (DU) part is controlled with F1AP signalling that can be transported to corresponding IAB Node via RRC/SRB terminated to that IAB node.
3	Summary
We have described in this contribution control plane protocol architecture for architecture 1a [1] with MAC adaptation layer based IAB (L2 relaying) as example. We propose:
Proposal 1: RRC for access UEs is in Donor gNB-CU and thus SRBs terminate in Donor gNB-CU.
Proposal 2: IAB node UE part is controlled by RRC signalling.
Observation 1: IAB Node control signalling (SRB) can be aggregated in the same transport channel as the UE traffic.
Proposal 3: IAB Node RAN (DU) part is controlled with F1AP signalling that can be transported to corresponding IAB Node via RRC/SRB terminated to that IAB node.
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