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1 Introduction
In last RAN2 meeting, the issue on F1AP transport in EN-DC was discussed, two options are proposed, i.e.

· Option 1. F1AP is transmitted via NR link directly.

· Option 2. F1AP is transmitted via LTE link.
And we have the following FFS on whether to support option 2 in RAN2#106 meeting.

	· 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. 


RAN2 also has a corresponding email discussion after last meeting, but there is no conclusion yet. In this contribution, we continue 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 two options for transmission:
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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 in the NR link, 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 discussed in RAN2 email discussion, five solutions are proposed. The solution 1 ~ solution 3 are based on MT’s control plane, while the solution 4 ~ solution 5 are based on MT’s user plane. 
· Solution 1: F1AP message transported over MT’s RRC.

In this solution, 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.The eNB further encapsulates the received RRC container into IAB MT’s LTE RRC message and sends to IAB MT. 

· Solution 2: F1AP message transported directly in X2-C container.

In this solution, 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. 
· Solution 3: F1AP message transported using split SRB3.
This solution requires to extend the split SRB functionality to SRB3, because current specification only supports split SRB1/2 in EN-DC.
· Solution 4: F1AP message transported over MT’s SN-terminated bearer.

This solution tries to reuse the solution for delivering user plane data for an SN-terminated bearer over X2-U to/from a UE via the LTE MeNB. 
· Solution 5: F1AP message transported over-the-top via local PDN gateway at CU-CP.

In this solution, IAB node MT works as a UE to establish PDN connection to the PDN gateway located in CU-CP through eNB, so F1AP message can be transported to IAB node MT via the established PDN connection like user plane data transmission.
Although RAN2 has no conclusion on the above solutions yet, the above solution 1 to solution 4 has too much impact on the specification, while solution 5 can be purely implementation but has restriction on the network deployment. In addition, none of the 5 solutions aligns with the agreed CP protocol stack of IAB network. Besides, we still have the following concerns on the motivation of supporting 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. If BH RLF occurs, using option 2 has no benefit for providing real service continuity which requires F1-U continuity.

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.
Based on the above analysis, 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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