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Introduction
During RAN#86 meeting, IAB WI was approved for R17. One of the objectives is specification of enhancements to topological redundancy, including support of CP/UP separation. In this contribution, we discuss the support of CP/UP separation in IAB network.

	Topology adaptation enhancements [RAN3-led, RAN2]:

Specification of procedures for inter-donor IAB-node migration to enhance robustness and load-balancing, including enhancements to reduce signalling load.   

Specification of enhancements to reduce service interruption due to IAB-node migration and BH RLF recovery.

Specification of enhancements to topological redundancy, including support of CP/UP separation.


Discussion
In IAB WI, one of the objectives is specification of enhancements to topological redundancy, including support of CP/UP separation. The CP/UP separation issue was discussed during RAN 88-e meeting, which focuses on CP/UP separation in the FR1/FR2 DC case. To be specific, FR1 would provide coverage (single-hop) for CP connectivity and FR2 (multi-hop) would be used for UP BH data transfer. In FR1/FR2 DC case, an IAB node may be configured with MCG operates in FR1 provided by a non-BAP capable gNB-DU and SCG operates in FR2 via a BAP-capable donor DU. Figure 1 shows an IAB topology where IAB-node 2 operates in FR1/FR2 DC. 
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Figure 1 IAB topology
In our opinion, using FR1 leg to deliver CP traffic is beneficial to reduce transmission latency and improve reliability, which is analyzed in the below respectively:
Transmission latency: Assuming control plane signalling is delivered to an IAB node over the single-hop FR1 link, the transmission latency over the air interface could be reduced. More specifically, if control plane signalling is delivered via the FR1 leg, the CP signalling traffic travels over only one air interface hop, thereby potentially providing much smaller and potentially more predictable latency. Otherwise, even if higher QoS is provided to transmit control plane signalling in FR2 BH link, a longer latency over multiple IAB hops is unavoidable.  

Reliability: Since FR1 is a lower frequency band in comparison with FR2, it is more reliable. If 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.
Observation 1: In FR1/FR2 DC case, it is beneficial to use FR1 to transfer CP traffic, which can provide low latency and high reliability.
The control plane traffic for an IAB-node includes IAB-MT’s CP traffic and F1-C traffic generated by IAB-DU. IAB-node can send its MT’s CP traffic via SRB to donor-DU 1 while it cannot transmit the  generated F1-C traffic to donor-DU 1. This is because IAB-MT sends the F1-C traffic generated by co-located IAB-DU to parent-node via BH RLC channel. However, donor-DU 1 is non-BAP capable, so there is no BH RLC channel between IAB-MT and donor-DU 1. Consequently, IAB-MT cannot transmit the F1-C traffic generated by co-located IAB-DU to donor-DU 1 over NR Uu interface. R16 IAB discussed the F1-C traffic transfer between IAB-MT and eNB over LTE Uu interface, where F1-C traffic is encapsulated into LTE RRC message. Similarly, in R17, IAB-MT can encapsulate the uplink F1-C traffic in NR RRC message, and transmits it to the non-BAP capable donor-DU. However, after receiving F1-C traffic, the non-BAP capable donor-DU cannot forward it to donor-CU via F1 interface. This is because the current spec does not support gNB-DU in transmitting F1AP messages belonging to other gNB-DU via F1 interface. As a result, F1 interface needs to be enhanced. 

Observation 2: IAB-MT cannot transmit the F1-C traffic generated by co-located IAB-DU to a non-BAP capable donor-DU.
Observation 3: At present, it is not supported that gNB-DU transmits F1AP messages belonging to other gNB-DU to gNB-CU via F1 interface.

Proposal: If F1-C traffic generated by IAB-DU is delivered to donor-CU via a non-BAP capable donor-DU, It is suggested for RAN3 to discuss how the F1-C traffic is transmitted via NR Uu interface and F1 interface.

Conclusion
In this contribution, we discussed the support of CP/UP separation in IAB network. And we have the following  observations and proposal:

Observation 1: In FR1/FR2 DC case, it is beneficial to use FR1 to transfer CP traffic, which can provide low latency and high reliability.
Observation 2: IAB-MT cannot transmit the F1-C traffic generated by co-located IAB-DU to a non-BAP capable donor-DU.
Observation 3: At present, it is not supported that gNB-DU transmits F1AP messages belonging to other gNB-DU to gNB-CU via F1 interface.

Proposal: If F1-C traffic generated by IAB-DU is delivered to donor-CU via a non-BAP capable donor-DU, It is suggested for RAN3 to discuss how the F1-C traffic is transmitted via NR Uu interface and F1 interface.
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