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1 Introduction
In Rel-15 IAB SI, it was agreed that IAB can support stand-alone (SA) and non-stand-alone (NSA) deployments, and in NSA deployment the IAB node can operate in either SA- or in NSA-mode. 

In this contribution, we mainly discuss control plane transmission in IAB NSA architecture in option c.
2 Discussion
According to TR 38.874 [1], in option c, both UE and IAB node operate in NSA with EPC.
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Figure 1. Example for IAB node operation in NSA-mode
For RRC messages of IAB MT, SRB 1/2 can be used for those messages transmission between the eNB and the IAB MT, and SRB3 can be used for messages transmission between IAB donor and the IAB MT, i.e. legacy mechanisms can be fully reused. The only difference between IAB and legacy Rel-15 could be that RRC messages could be delivered via SCG using multiple hops.

Observation 1: In NSA, SRB 1/2/3 can be used to transmit IAB MT’s RRC messages using the legacy mechanisms for UE.
For F1AP messages of the IAB node DU, including UE associated F1AP messages and non-UE associated F1AP messages, there are basically two options for transmission:

Option 1: F1AP message is transmitted via NR link directly.
In NSA, similar to SA operation, F1AP messages can be delivered over separate BH logical channels, other than the logical channels used for SRB 1/2/3. In this option, there is no split operation for F1-C transmission, which means F1AP messages from the donor CU-CP would be sent to the IAB donor DU and mapped to BH RLC channels. Common mechanisms of routing and bearer mapping defined for SA operation can be reused for delivery of F1AP messages. 
Option 2: F1AP message is transmitted via LTE link.
In this option, F1AP messages generated at the donor CU-CP need to be forwarded to the LTE MCG. However, there is no existing mechanism to support this transmission, and no detailed solution was discussed in the IAB SI.
As shown below, there are two solutions to achieve it. 
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One solution is F1AP message generated at the donor CU-CP is encapsulated into IAB MT’s NR RRC message, and then this NR RRC message is transmitted over X2 interface as a RRC container. eNB further encapsulates the received RRC container into IAB MT’s LTE RRC message and sends to IAB MT.   

Another solution is F1AP message is transmitted over X2 interface as a F1AP container, and eNB encapsulates the received F1AP container into IAB MT’s LTE RRC message and sends to IAB MT.

However, there is no existing mechanism to support this transmission, both the above two will have impacts on the specification.   

In last RAN2 meeting, we have the following FFS on whether to support option 2.

	· It is FFS whether to support the option 2, e.g. to keep Control Connection with a Donor which is an SN at link break. 


We have following concerns on the motivations to support option 2:

1. Anyway the F1-U interruption occurs, if the NR link fails, since we only support the multiple hop F1-U transmission in NR link. Using option 2 has no benefit on the F1-U continuity at BH RLF.

2. Reusing the SCG failure report and SCG change procedure on LTE link is enough for the reliability of SCG recovery procedure.  

3. During the IAB MT recovering from NR link, there is no F1-C signaling needed to be transmitted. Therefore, option 2 will no help the F1-C connection continuity during NR link break.
Therefore, we propose that:
Proposal 1: In NSA, F1-AP signaling is only allowed to be sent via NR link directly. 

3 Conclusion
This paper mainly discusses the control plane transmission in IAB NSA architecture in option c, and we have the following observation and proposal:
Observation 1: In NSA, SRB 1/2/3 can be used to transmit IAB MT’s RRC messages using the legacy mechanisms for UE.
Proposal 1: In NSA, F1-AP signaling is only allowed to be sent via NR link directly. 
4 Reference
[1] 3GPP TR 38.874 “Study on Integrated Access and Backhaul (Release 16)”.
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