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Introduction
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Discussion
Transport over control plane or user plane
During the email discussion RAN2 107#51 on this issue, most of companies expressed the view that user plane solution is not appropriate. 
Proposal 1: Choose a control plane solution

Control plane option
We have three options on the table. 
· Option1: F1AP is encapsulated in NR RRC
· Option2: Transported over LTE RRC of F1 AP transferred over X2-C. 
· Option3: F1AP over split SRB3

Table1 summarizes the comparison among the options. 
Table 1. Comparison of options
	
	Option1
	Option2
	Option3

	Specification impact
	New RRC messages for LTE and NR specs  RAN2 impact is trivial
	New LTE RRC messages, new X2AP message  RAN3 impact should be evaluated by RAN3 
	Need to introduce split SRB3  RAN2 impact should be evaluated

	In-sequence delivery
	by SCTP 
	by SCTP
	By PDCP

	Duplication detection
	by SCTP
	by SCTP
	By PDCP

	Path selection (via LTE or over NR only)
	NW implementation  
	NW implementation
	PDCP

	MR-DC extension
	For NE-DC, a SRB3 should be supported. 
	For NE-DC, a SRB3 should be supported.
	Straightforward



In our view, transport of F1AP over LTE is basically optimization of F1AP signalling for a special case, rather than an essential feature necessary for IAB network to work. Note that when IAB network is providing user plane services properly, F1AP over NR IAB as a default mechanism should be working fine as well. As long as F1AP over NR IAB is working fine, there is no compelling reason to use LTE for F1AP transport. The use of LTE for F1AP transport may be limited to exceptional cases, such as partial IAB network failure due to BH RLF etc. 
Given the limited use case of F1AP transport over LTE, we should find an option that has minimal specification impacts. We make the following observations on the option1a. 
· Regarding the specification impacts, option1a has minimal specification impact. For LTE spec, only DLInformtionTransferMRDC needs to be introduced. We already have ULInformtionTransferMRDC to be used for NR measurement report transfer to NR via LTE, and the new message is merely a DL version of the existing UL message, which is trivial. For NR spec, new RRC messages to contain F!AP need to be introduced. No other non-trivial impact is foreseen with the option. 
· In-sequence delivery and duplication detection, if necessary, are supported by SCTP, without any supported by lower layer, even when F1AP transport path is changed (via LTE  via NR IAB) on the fly for some reasons at the lower layers. 
· Path selection, if needed, can be realized by network implementation. The switching entity does not necessarily have to be defined, since the internal packet routing for path selection (either to RRC or BAP) should be made at IP layer, which is out of specification work. 
· Regarding the extension to MR-DC, note the option1a relies on existing DC architecture and functionalities, MR-DC extension, when needed, can be done in a straightforward manner. For example, to enable F1AP via LTE in NE-DC, only SRB3 (something similar) needs to be introduced for LTE SN. 
Observation: .Option1a can satisfy all necessary/potential requirements, while giving minimal specification impacts. 
Given the observation and the understanding again that F1AP over LTE is already an optimization feature, option1 should be the option1a to support F1AP over LTE. 
Proposal 2: Choose option1a with the following assumptions:
· In-sequence delivery/duplication detection, if needed beyond existing RAN2 specifications, is offered by SCTP,
· Path selection is left to network implementation
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This paper discusses F1AP transport over LTE and gives the proposals. .  
Proposal 1: Choose a control plane solution
Proposal 2: Choose option1a ( F1AP encapsulated in NR RRC) with the following assumptions:
· In-sequence delivery/duplication detection, if needed beyond existing RAN2 specifications, is offered by SCTP,
· Path selection is left to network implementation


