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Introduction
The Release 17 WID on IAB enhancements [1] defines the following objectives related to topology adaptation enhancements:
	 Topology adaptation enhancements [RAN3-led, RAN2]:
1. Specification of procedures for inter-donor IAB-node migration to enhance robustness and load-balancing, including enhancements to reduce signalling load.   
1. Specification of enhancements to reduce service interruption due to IAB-node migration and BH RLF recovery.
1. Specification of enhancements to topological redundancy, including support of CP/UP separation.


This contribution focuses on enhancements to improve control plane robustness based on support of CP/UP separation. 
 CP/UP Separation for Improved CP Robustness
A Release 16 compliant IAB network operating in SA mode delivers all control plane signalling for the IAB-MT, IAB-DU and UE via the multi-hop IAB network as shown in Figure 1 below. Furthermore, since there is no specific mechanism specified for SA mode IAB deployment to deliver control plane traffic via more robust topologies compared to user plane traffic, it is expected that both control and user plane traffic destined to and from a particular access IAB node will follow the same routes. While this is expected to work without any problems, since IAB use cases are primarily targeted for FR2 frequencies subject to coverage limitations and blockage, as part of the Release 17, it is important to consider enhancing topological redundancy and robustness of control plane signalling.
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Figure 1. Delivery of control and user plane information over IAB
Hypothetically, in a complex IAB network with a broad topological tree it is conceivable that separate routes can be set up for signalling vs. data bearers such that the signalling bearers experience greater robustness. However, practically in an FR2-based multi-hop IAB network with few hops, it is unlikely that unique routes can be found for signalling and data bearers. Due to this reason, one of the best ways to improve control plane robustness in an IAB network is by taking advantage of FR1 frequencies.  
There are some inherent advantages of delivering control plane signalling via FR1 frequencies:
· Reliability - Providing control plane connectivity via FR1 provides an alternate and more reliable path for the NR CU-CP to communicate with an IAB node. Especially for situations where a quick response from the NR CU-CP is needed under certain network conditions (e.g. congestion, route failure, RLF, etc.), control plane connectivity via FR1 can provide an assured way for the IAB node to contact the NR CU-CP or vice versa.
· Coverage – Control plane connectivity via FR1 is expected to provide more uniform and continuous coverage across the deployed IAB network. While for the most part fixed IAB nodes will be engineered for proper coverage across hops, since mmWave frequencies are still subject to blockage (e.g. a construction crane unexpectedly coming in the way of a planned IAB link). 
· Benefits for F1AP and RRC signalling – Control plane connectivity via FR1 can provide the above described reliability and coverage benefits not only for F1-C traffic to the IAB-DU, but also to RRC signalling delivered to the IAB-MT and UE. Hence, the robustness of the entire control plane connectivity across the IAB network can be improved by utilizing FR1 frequencies. 
· FR1-based CP connectivity is already required for UEs – Initial deployments of NR are based on EN-DC, where UEs relay on lower LTE bands for control plane connectivity. Similarly, standalone deployments of NR are also expected to require FR1 + FR2 NR connectivity for UEs for control plane reliability. Hence, device chipsets that support SA-mode deployment are already expected to support both FR1 and FR2 bands. Extending FR1 connectivity for the control plane of IAB-MTs is therefore expected to be quite natural. 
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Figure 2: Control Plane Connectivity via FR1

Observation 1: CP/UP separation via FR1-based CP connectivity for IAB nodes is very useful in improving CP robustness for IAB nodes and it is fully aligned with FR1-based CP connectivity for UEs in SA-mode deployments of NR.

Extension of F1-C over X2 Solution to F1-C over Xn
For EN-DC capable IAB nodes, Release 16 specifications enable delivery of F1-C signalling from NR SgNB to LTE MeNB via X2 interface and over the LTE air interface. This solution was specified for EN-DC capable IAB nodes in order to improve control plane robustness of IAB nodes. The specification of this solution in Release 16 had received widespread support from major operators across many parts of the world. 
For SA-mode deployments of IAB with FR1-FR2 capable IAB nodes, it is quite natural to extend the above Release 16 solution to the Xn interface. The following small amount of work is expected to enable this FR1-based control plane robustness solution for SA-mode IAB nodes:
· The same minor enhancements that were needed for the X2 interface specifications in Release 16 would be extended to the Xn interface specifications.
· The same type of minor enhancements that were needed for the LTE RRC specifications in Release 16 would be extended to the NR RRC specifications.
Consequently, it is proposed that RAN3 should agree to extend the F1-C over X2 solution specified in Release 16 to F1-C over Xn to provide FR1-based control plane robustness for SA-node IAB nodes.
Observation 2: It is quite straightforward to extend the F1-C over X2 solution specified in Release 16 to F1-C over Xn to provide FR1-based control plane robustness for SA-mode IAB nodes.
Proposal 1: RAN3 agrees to extend F1-C over X2 solution specified in Release 16 to F1-C over Xn to provide FR1-based control plane robustness for SA-mode IAB nodes.
[bookmark: _Hlk47555153]Conclusion
This contribution discussed enhancements to improve control plane robustness based on support of CP/UP separation. The following observations and proposal were offered for consideration: 
Observation 1: CP/UP separation via FR1-based CP connectivity for IAB nodes is very useful in improving CP robustness for IAB nodes and it is fully aligned with FR1-based CP connectivity for UEs in SA-mode deployments of NR.
Observation 2: It is quite straightforward to extend the F1-C over X2 solution specified in Release 16 to F1-C over Xn to provide FR1-based control plane robustness for SA-mode IAB nodes.
Proposal 1: RAN3 agrees to extend F1-C over X2 solution specified in Release 16 to F1-C over Xn to provide FR1-based control plane robustness for SA-mode IAB nodes.
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