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Introduction
In this contribution, we discuss the consideration on “CP alternatives for architecture 1a” with NSA operation.
Discussion
[bookmark: Proposal3]In all CP alternatives, the IAB node possibly uses SRB to carry F1-AP to the IAB donor. When the IAB node operates in SA with NGC (described as “Option a” and “Option b” in Section 6.1.2), the SRB uses NR air interface. On the other hand, in the case the IAB node operates in NSA with EPC (described as “Option c” in Section 6.1.2), the SRB can use LTE air interface also. So for NSA operation, there are two options for SRB as below.
· Option1: SRB on NR air interface. This option is to keep the eNB agnostic to IAB. This would allow using the same IAB framework for SA and NSA, the eNB does not have to be updated if the IAB-node-MT changes attachment point.
· Option2: SRB on LTE air interface. This option is more robust, in case where operators can use sub 6 spectrum for LTE in addition to mmwave for NR. This option requires some update to the eNB, i.e. new LTE RRC message container to carry F1-AP over LTE air interface, and F1-AP forwarding mechanism between the eNB and donor IAB on wired link. RAN3 specified RRC transfer procedure in Rel.15 to enable transfer of the NR RRC message container with the NR measurements from the MeNB to the en-gNB, when received from the UE. This mechanism can be reused for F1-AP forwarding.
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Figure 1: Two options for SRB
Proposal
Proposal 1: For the IAB node operates in NSA, RAN3 adopt two options for SRB, one is SRB on NR air interface and the other is LTE air interface.
Proposal 2: Include the text proposal for the above discussion into TR 38.874.
Text Proposal
<<TP start>>

[bookmark: _Toc520296478]8.3.4	CP alternatives for architecture 1a
In architecture 1a, the UE’s and the MT’s UP and RRC traffic can be protected via PDCP over the wireless backhaul. A mechanism has to be defined to also protect F1-AP traffic over the wireless backhaul.
The following four alternatives can be considered. Other alternatives are not precluded.

<<*snip*>>

Summary:
For Encapsulation (for relaying RRC messages):
· Without F1-AP Encapsulation: The IAB node doesn’t use F1-AP to carry UE’s RRC/MT’s RRC. The IAB node maps UE’s RRC/MT’s RRC directly on RLC-channels
· Using F1-AP Encapsulation: The IAB node uses F1-AP to carry UE’s RRC/MT’s RRC. The IAB node encapsulates UE’s RRC/MT’s RRC with F1-AP RRC message containers 
· Using F1-AP Encapsulation with SCTP/IP: The IAB node uses F1-AP to carry UE’s RRC/MT’s RRC. In addition, the IAB node uses SCTP/IP for adaptation layer.

For Using DRB or SRB for transmission of CP signaling (F1-AP mapping on PDCP entity):
· Encapsulated in RRC of the collocated MT: The IAB node encapsulates DU’s F1-AP. F1-AP is protected by the PDCP of the underlying SRB.
· Carried via SRB: The IAB node uses another SRB to carry DU’s F1-AP without encapsulation in RRC
· Carried over native F1-C: The IAB node uses native F1-C format to carry DU’s F1-AP
· Carried over DRB: The IAB node uses a DRB to carry DU’s F1-AP.

For Security of F1-AP:
· Via PDCP: F1-AP is protected by the PDCP
· Via DTLS: F1-AP is protected by the DTLS

[bookmark: _Ref516822488]The comparison analysis of the five CP alternatives are provided in the Table 8.3.4-x. More comparison aspects are not excluded.
Table 8.3.4-1. Comparison of the five CP alternatives of architecture 1a 
	Comparison aspects
	Alt 1
	Alt 2
	Alt 3
	Alt 4
	Alt 5
	Comparison analysis

	Transport for CP signaling on wireless plane
	UE/IAB-MT’s RRC
	SRB in access link, SRB over RLC channel in backhaul links
	Same as alt 1
	Same as alt 1
	Same as alt 1
	Same as alt 1
	SRB is recommended to carry UE/IAB-MT’s RRC signaling in all the alternatives.
[TBD for IAB DU’s F1AP]

	
	IAB-DU’s F1AP 
	SRB of collocated MT
	Same as alt 1
	Same as alt 1
	DRB
	[TBD]
	

	Encapsulation 
	UE/IAB-MT’s RRC
	Within PDCP but without encapsulation in F1-AP of serving IAB node
	Within  PDCP and F1-AP of serving IAB node
	Same as alt 1
	Same as alt 2
	Same with alt 1
	[TBD]

	
	IAB-DU’s F1AP
	Within RRC of collocated MT
	Within PDCP of collocated MT
	Same as Alt 2
	Within DTLS/SCTP/IP above RLC channel
	Within PDCP of collocated MT
	[TBD]

	Security of F1AP
	Protected by PDCP 
	Same as alt 1
	Same as alt 1
	Protected by DTLS
	Protected by PDCP
	[TBD]

	Routing of control plane PDUs
	Adaptation layer is responsible for routing
	Same as alt 1
	Same as alt 1
	Same as alt 1
	Same as alt 1
	In all alternatives, the adaptation layer is used for routing.

	Impact to IAB donor
	Native F1-C as baseline
	Same as alt 1
	Same as alt 1
	[TBD]
	Native F1-C over E1
	[TBD]
The detailed impact on native F1-AP needs further study.



NSA operation:
In all CP alternatives, the IAB node possibly uses SRB to carry F1-AP to the IAB donor. When the IAB node operates in SA with NGC (described as “Option a” and “Option b” in Section 6.1.2), the SRB uses NR air interface. On the other hand, in the case the IAB node operates in NSA with EPC (described as “Option c” in Section 6.1.2), the SRB can use LTE air interface also. So for NSA operation, there are two options for SRB as below.

· Option1: SRB on NR air interface. This option is to keep the eNB agnostic to IAB. This would allow using the same IAB framework for SA and NSA, the eNB does not have to be updated if the IAB-node-MT changes attachment point.
· Option2: SRB on LTE air interface. This option is more robust, in case where operators can use sub 6 spectrum for LTE in addition to mmwave for NR. This option requires some update to the eNB, i.e. new LTE RRC message container to carry F1-AP over LTE air interface, and F1-AP forwarding mechanism between the eNB and donor IAB on wired link. RAN3 specified RRC transfer procedure in Rel.15 to enable transfer of the NR RRC message container with the NR measurements from the MeNB to the en-gNB, when received from the UE. This mechanism can be reused for F1-AP forwarding.
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Figure 8.3.4- 6: Two options for SRB

[bookmark: _Toc520296479]8.3.5	CP alternatives for architecture 1b
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