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1 Introduction
The IAB study item aims to define integrated access and backhauling (IAB) solutions for NR. In RAN3 #99 meeting [1], five architectures were proposed for IAB multi-hop. 
In this paper, we mainly discuss the control plane latency for architecture 1a, and provide a distributed RRC function for IAB for latency reduction.
2 Discussion
As shown below, a CU/DU split architecture is adopted for IAB architecture 1a, so both IAB node2 and IAB node1 further include two parts: DU and MT, and the IAB donor includes DU and CU. For the control plane, RRC and PDCP layers of UE are located in the CU of IAB donor, while RLC, MAC and PHY layers of UE are located in the DU of IAB node2.  
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Figure 11 Scenario of IAB architecture 1a
The C-plane procedure for UE initial access in architecture 1a is as follows.  
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Figure 2 C-plane procedure for UE initial access in IAB architecture 1a
As shown in figure 2, because the UE RRC is terminated in the CU of IAB node, the DU of IAB node1 needs to forward all the UE RRC messages to the CU of the IAB node to be handled. Further, in the step 4 and step 9, the UL transmission delay on each Un interface also includes the transmission delay of SR/BSR for UL grant. Furthermore, before generating the RRCReconfiguration message, the CU of the IAB donor should request the DU of the IAB node1 to report the L2 configuration of the Uu interface, e.g. RLC/MAC/LCH/PHY configuration. All these will cause the control plane latency to increase, and make the control plane latency requirement in NR difficult to meet in many cases.
In order to reduce the control plane latency in IAB, we propose a distributed RRC functions for IAB. That means that the RRC layer of UE can be located in both the DU of IAB node1 and the CU of the IAB donor. With this solution, the PDCP layer of the UE’s control plane is located in the DU of IAB node1, but for the user plane, the PDCP layer of UE is located in the CU of the IAB donor. 
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Figure 3 Distributed RRC function for IAB
Observation 1: For distributed RRC functions in architecture 1a, the RRC layer of UE can be located in both the DU of IAB node1 and the CU of the IAB donor. The PDCP layer of the UE for the control plane is located in the DU of IAB node1, but the PDCP layer of the UE for the user plane is located in CU of the IAB donor.

For SRB configuration, PDCP SN is 12bits, and no other parameters need to be configured in PDCP-config, so the lower RRC function in IAB node1 can be used for SRB configuration.
For DRB configuration, because the SDAP layer and PDCP layer of the UE for DRB is located in CU of the IAB donor, so the higher RRC function in IAB donor generates the SDAP-Config and PDCP-config as an RRC container, and sends this container to the DU of IAB node1. The DU of IAB node1 generates the other L2 configurations, and adds the SDAP-Config and PDCP-config as a container in the RRC message to UE. 
For measurement configuration and mobility management, the corresponding RRC messages are also handled by the CU of IAB donor.

Observation 2: For distributed RRC functions in architecture 1a, the functionalities of RRC includes:

· SRB configuration is handled by the lower RRC function in IAB node1.
· DRB configuration is handled by both the higher RRC function in the CU of the IAB donor and the lower RRC function in IAB node1. 
· Measurement configuration and mobility management is handled by the higher RRC function in the CU of IAB donor.

Based on the above analysis, if distributed RRC functions are used in architecture 1a, the C-plane procedure for UE initial access can be updated as follows.
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Figure 4 C-plane procedure for UE initial access in distributed RRC functions
In the above procedure, msg3 is terminated in the DU of the IAB node1, and msg4 is generated by the DU of the IAB node1. For msg5, the DU of the IAB node1 forwards this RRC message to the CU of IAB donor. Based on this RRC message, the CU of IAB donor can generate the NGAP message to the NGC for UE. For DRB configuration in Uu interface, the CU of the IAB donor generates the SDAP-config and PDCP-config as RRC container, and sends to the DU of the IAB node1 by F1AP message, then the DU of the IAB node1 generates the other L2 configurations, and adds the SDAP-Config and PDCP-config as RRC container in the RRCReconfiguration message to UE. Therefore, the latency of step 4-6 and step 12-13 in figure 2 can be removed, which will greatly reduce the control plane latency.
Proposal 1: In order to reduce the control plane latency for UE initial access in architecture 1a, a distributed RRC functions for IAB can be considered. 
3 Conclusion and Proposals
In this contribution we mainly discuss the control plane latency for architecture 1a, and we make the following observations and proposals:

Observation 1: For distributed RRC functions in architecture 1a, the RRC layer of UE can be located in both the DU of IAB node1 and the CU of the IAB donor. The PDCP layer of UE for the control plane is located in the DU of IAB node1, but the PDCP layer of UE for the user plane is located in CU of the IAB donor.
Observation 2: For distributed RRC functions in architecture 1a, the functionalities of RRC includes:

· SRB configuration is handled by the lower RRC function in IAB node1.

· DRB configuration is handled by both the higher RRC function in the CU of the IAB donor and the lower RRC function in IAB node1. 
· Measurement configuration and mobility management is handled by higher RRC function in the CU of IAB donor.

Proposal 1: In order to reduce the control plane latency for UE initial access in architecture 1a, a distributed RRC functions for IAB can be considered. 
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