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1. Introduction
The IAB study item aims to define integrated access and backhauling (IAB) solutions for NR. 
In RAN-3 #99bis, a pCR to TR 38.874 was approved which introduces two architecture groups [1]. Architecture group 1 contains two architectures, which use an adaptation layer for routing on the backhaul links. This adaptation layer is inserted into the L2-stack of the backhaul links.
In RAN-2 #101bis, a text proposal to TR 38.874 was approved, which describe U-plane considerations for architecture group 1 [2]. 
This paper discusses control-plane support for architecture group 1.  

2. Discussion
2.1 U-plane transport in architecture group 1
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Figure 1: Protocol stack examples for L2-relaying with adaptation layer for architecture 1a 
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Figure 2: Protocol stack example for L2-relaying with adaptation layer for architecture 1b 

In architecture group1, an adaptation layer is inserted into the L2 stack on the backhaul links for routing and QoS support of the U-plane [2]. Figures 1 and 2 show examples of U-plane protocol stacks for architectures 1a and 1b based on [2]. The CU in these figures refers to the CU-UP. Intra-donor transport is not captured in these figures.
2.2 SRB and RRC in architecture group 1
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Figure 3: Protocol stack examples for relaying of SRB and RRC with adaptation layer for architecture 1a 
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Figure 4: Protocol stack example for relaying of SRB and RRC with adaptation layer for architecture 1b 

For SRB and RRC, the same transport mechanism can be used as for U-plane. In this case, SRB and RRC are terminated by the CU-CP. In architecture 1b, SRB and RRC are transported over a PDU session, which runs over a DRB. The DRB terminates at the CU-UP while SRB and RRC terminate at the CU-CP. Figures 3 and 4 show protocol-stack examples for SRB and RRC. Intra-donor transport is not captured in these figures.
Proposal 1: For SRBs and RRC, the same adaptation-layer based transport should be used as for DRBs.  
Proposal 2: Include the protocol stacks of Figure 3 and 4 into TR 38.874.

2.3 F1-AP in architecture group 1
In CU-DU architecture, F1-AP is carried over PCDP/IP across the wireline fronthaul. 
In architecture 1a, F1-A could be carried over the backhaul RLC channel and adaptation layer in the same or similar manner as SRB and DRB. This solution, however, would not provide any security to F1-C. 

Observation 1: F1-AP has no security protection if carried directly over an unsecured RLC-channel and adaptation layer.  
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Figure 5: Protocol stack examples for relaying of F1-AP with adaptation layer for architecture 1a 

For this reason, the following solutions should be considered for architecture 1a:
1. F1-AP is carried over an independent SRB between the MT collocated with the DU and the CU-CP. In this manner, F1-AP is protected by the PCDP-layer of the SRB.

2. F1-AP is carried in an RRC container on the RRC connection between the MT collocated with the DU and the CU-CP. This approach would also provide sufficient security protection from the PDCP of the underlying SRB. For the transport of F1-AP over RRC, an RRC container needs to be defined.

3. F1-AP is carried over the chain of DRB between MT and CU-UP and E1-AP between CU-UP and CU-CP. The DRB provides security via PDCP on the wireless link.
Figure 5 shows examples for these three alternatives. These examples show the adaptation layer on top of RLC. It is also possible to have the adaptation layer integrated with the MAC as discussed in [2]. Apart from E1-AP, intra-donor transport is not shown in Fig. 5.
Proposal 3: The study should include F1-AP transport across SRB, RRC and DRB/E1-AP for architecture 1a. 
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  is carried on
Figure 6: Protocol stack example for relaying of F1-AP with adaptation layer for architecture 1b 

For architecture 1b, native F1-C can be run over the PDU session between the IAB-node’s MT and the CU-UP. Figure 6 shows an example with adaptation layer on top of RRC. It is also possible to have the adaptation layer integrated with the MAC as discussed in [2] Intra-donor transport is not shown in Fig. 6.

Proposal 4: The study should consider native F1-C transport as shown in Figure 6 for architecture 1b. 

3. Conclusions

This contribution discusses C-plane aspects of architecture group 1. The following proposals have been made:
Observation 1: F1-AP has no security protection if carried directly over an unsecured RLC-channel and adaptation layer.  

Proposal 1: For SRBs and RRC, the same adaptation-layer based transport should be used as for DRBs.  
Proposal 2: Include the protocol stacks of Figure 3 and 4 into TR 38.874.

Proposal 3: The study should include F1-AP transport across SRB, RRC and DRB/E1-AP for architecture 1a. 

Proposal 4: The study should consider native F1-C transport as shown in Figure 6 for architecture 1b. 
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Annex
The following addition to TR 38.874 is proposed:

********* Start of Change **********
8.3 
Control-plane considerations for architecture group 1

8.3.1 General

The following subsections describe various control plane aspects for architecture group 1. 
8.3.2 
SRB and RRC
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Figure 8.3 - 1: Protocol stack examples for relaying of SRB and RRC with adaptation layer for architecture 1a 
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Figure 8.3 - 2: Protocol stack example for relaying of SRB and RRC with adaptation layer for architecture 1b 

For SRB and RRC, the same transport mechanism can be used as for U-plane. In this case, SRB and RRC are terminated by the CU-CP. In architecture 1b, SRB and RRC are transported over a PDU session, which runs over a DRB. The DRB terminates at the CU-UP while SRB and RRC terminate at the CU-CP. Figures 8.3-1 and 8.3-2 show protocol stack examples of SRB and RRC. Intra-donor transport is not captured in these figures.
********* End of Change **********
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