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1 Introduction
In last RAN3 AH1807 meeting, a TP about the control plane protocols for architecture 1a has been agreed [1], according to which, 5 alternatives of CP protocols are proposed and compared.  Nevertheless, some comparison analysis, which are marked as [TBD] in the comparison table of [1], are still incomplete. In this contribution, we provide some detailed analyses and comparisons among the different options.
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
[bookmark: OLE_LINK941][bookmark: OLE_LINK942]2.1	Comparison among CP alternatives for architecture 1a 
1. Transport of IAB DU’s F1AP.
For alt 1, alt2 and alt 3, SRB is used to carry the IAB DU’s F1AP messages, while DRB is used for alt 4 and alt 5. The IAB DU’s F1AP messages, for example the interface management messages and UE context management messages, are all control plane signalling which need more stringent QoS requirement (e.g. the reliability, the priority, etc.) than the user plane data. Therefore, using SRB to transport IAB DU’s F1AP is preferred since the SRB is defined for carrying signalling natively while DRB is more suitable for data.
[bookmark: OLE_LINK10]Observation 1: SRB is recommended to carry control plane PDUs to ensure QoS guarantees, because the SRB is defined for carrying signalling natively while DRB is more suitable for data.
2. Encapsulation of RRC and F1AP 
UE/MT’s RRC can be carried by UE/MT’s SRB directly in the access link (alt 1, alt 3, alt 5), or be encapsulated in PDCP PDUs and its serving IAB’s F1-AP message (alt 2 and alt 4). The former approach has lower overhead since less encapsulation is needed, while the later one aligns with the current F1-AP functions, which uses an RRC container in F1AP to carry the UE’s RRC messages defined with a CU-DU split.
For the encapsulation of IAB DU’s F1AP, alt 1 requires modifications to RRC to support encapsulation of F1-AP. Alt 4 relies on the encapsulation using DTLS/SCTP/IP, which are used for traditional wired networks, have significant extra overhead and may not be best suited to wireless backhaul. PDCP encapsulation (used by alt 2, alt 3 and alt 5), which is customized for security and reliable transmission on the air interface, by contrast, is more simple and can provide security as well as in order delivery of F1AP.
Observation 2: UE/MT’s RRC being encapsulated in its serving IAB’s F1-AP message is straightforward, as this encapsulation aligns well with the current F1-AP functions defined for CU-DU split.
Observation 3: If the F1-AP message of IAB node’s DU part is encapsulated in the RRC message of its MT part (as shown in alt 1), modifications of RRC will need to be introduced. 
Observation 4: Compared with Alt 1-3 and 5, the Alt 4 has considerable additional overhead for backhaul links, because the F1-AP is followed by DTLS/SCTP/IP layers before being encapsulated in the adaptation layer. Furthermore, the aforementioned DTLS/SCTP/IP is used for traditional wired networks.  It is not clear that all functionality are needed for the air interface.
3. Security of F1AP
As adopted by alt 1-3 and alt 5, the existing PDCP security functions can be reused for wireless backhaul, and the same security framework can be applied to both CP and UP. Alt 4 uses DTLS to provide security protection for F1AP, but DTLS is still under discussion in SA3 and there is no consensus yet. 
Observation 5: Existing PDCP security functions can be reused for wireless backhaul. The same security framework can be applied to both CP and UP.
4.  Routing of control plane PDUs
Same as the user plane routing function offered by the adaptation layer, all the 5 alternatives use an adaptation layer to provide routing functions for UE/MT’s RRC message as well as the IAB DU’s F1AP messages. Therefore, for alt 4, the IP layer in the backhaul links seems needless because the IP layer is normally used for routing also.
Observation 6: The IP layer seems needless for alt 4 since its routing function has already been replaced by the routing capability in adaptation layer which is also used for the UP.
5. Impact to donor
For alt 1-3, native F1-C is used between IAB donor DU and IAB donor CU-CP to carry UE/MT’s RRC and IAB DU’s F1AP. 
For alt 5, native F1-C is used inside the IAB donor to carry UE/MT’s RRC, while native F1-U between IAB donor DU and IAB donor CU-UP, as well as native E1 interface between CU-UP and CU-CP are used. 
For alt 4, although it is declared that “the extended IP-plane allows native F1-C to be used between IAB-node DU and IAB-donor CU-CP”, the detailed protocol stack between IAB-donor DU and its CU-CP is still not clear. Furthermore, it seems only part of the F1-C protocol stacks, e.g. IP layer, L2 layer and L1 layer are really needed. 
Observation 7: Native F1-C inside the IAB donor can be reused by alt 1-3 and alt 5, while some changes (e.g. only use part of F1-C protocol stacks) may be needed for alt 4.
[bookmark: OLE_LINK9]Observation 8: For alt 5, native F1-U between IAB-donor DU and IAB-donor CU-UP, as well as native E1 interface between CU-UP and CU-CP are used to carry IAB DU’s F1AP.
Based on the observations drawn from the above comparisons, we propose that:
Proposal 1: Alternative 2 of CP protocols for architecture 1a is recommended as having the least potential impact to existing RAN2/RAN3 specs.
Proposal 2: Agree the TP for the CP alternatives comparison table shown in the section 3. 
3 Text Proposal for TR38.874
<<TP start>>
[bookmark: _Ref516822488]Table 8.3.4-x. Comparison of the four CP alternatives of architecture 1a. 
	Comparison aspects
	Alt 1
	Alt 2
	Alt 3
	Alt 4
	Alt 5
	Comparison analysis

	Transport for CP signalling 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.

	
	IAB-DU’s F1AP 
	SRB of collocated MT
	Same as alt 1
	Same as alt 1
	DRB
	DRB 
	To ensure QoS guarantees, SRB is recommended to carry IAB DU’s F1-AP, because the SRB is defined for carrying signalling natively while DRB is more suitable for data.

	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 as alt 1
	UE/MT’s RRC being encapsulated  in its serving IAB’s F1-AP message aligns well with the current F1-AP functions defined for CU-DU split.

	
	IAB-DU’s F1AP
	RRC of collocated MT. 
	Within PDCP of collocated MT
	Same as Alt 2
	Within DTLS/SCTP/IP above RLC channel
	Same as alt 2
	If the F1-AP message of IAB node’s DU part is encapsulated in the RRC message of its MT part (as shown in alt 1), modifications of RRC will need to be introduced.
Alt 4 has considerable additional overhead in backhaul links, because the F1-AP is followed by DTLS/SCTP/IP layers before encapsulated in adaptation layer. Furthermore, the aforementioned DTLS/SCTP/IP are traditionally used for wired networks.  It is not clear that all functionality is needed for the air interface.


	Security of F1AP
	Protected by PDCP 
	Same as alt 1
	Same as alt 1
	Protected by DTLS
	Protected by PDCP
	For alt 1-3 and alt 5, the existing PDCP security functions can be reused for wireless backhaul, and same security framework can be applied to both CP and UP. Alt 4 using DTLS to provide security protection for F1AP, but DTLS is still under discussion in SA3 and there is no consensus yet.

	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.
IP layer in alt 4 is needless because it is normally used for routing also.

	Impact to IAB donor
	Native F1-C as baseline
	Same as alt 1
	Same as alt 1
	Only part of F1-C  stacks (below the IP layer) are needed between the IAB-donor DU and IAB-donor CU-CP.
	Native F1-C over E1
	Native F1-C inside the IAB donor can be reused by alt 1-3 and alt 5, while some  changes (e.g. only use part of F1-C protocol stacks) may be needed for alt 4.
For alt 5, native F1-U between IAB-donor DU and IAB-donor CU-UP, as well as native E1 interface between CU-UP and CU-CP are used to carry IAB DU’s F1AP. 
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<<TP end>>

4 Conclusion
In this contribution, the control plane protocol stack alternatives for architecture group 1 is compared, and then we draw the following observations and proposals:
[bookmark: OLE_LINK15]Observation 1: SRB is recommended to carry control plane PDUs to ensure QoS guarantees, because the SRB is defined for carrying signalling natively while DRB is more suitable for data.
Observation 2: UE/MT’s RRC being encapsulated in its serving IAB’s F1-AP message is straightforward, as this encapsulation aligns well with the current F1-AP functions defined for CU-DU split.
Observation 3: If the F1-AP message of IAB node’s DU part is encapsulated in the RRC message of its MT part (as shown in alt 1), modifications of RRC will need to be introduced. 
Observation 4: Compared with Alt 1-3 and 5, the Alt 4 has considerable additional overhead for backhaul links, because the F1-AP is followed by DTLS/SCTP/IP layers before being encapsulated in the adaptation layer. Furthermore, the aforementioned DTLS/SCTP/IP is used for traditional wired networks.  It is not clear that all functionality are needed for the air interface.
Observation 5: Existing PDCP security functions can be reused for wireless backhaul. The same security framework can be applied to both CP and UP.
Observation 6: The IP layer seems needless for alt 4 since its routing function has already been replaced by the routing capability in adaptation layer which is also used for the UP.
Observation 7: Native F1-C inside the IAB donor can be reused by alt 1-3 and alt 5, while some changes (e.g. only use part of F1-C protocol stacks) may be needed for alt 4.
Observation 8: For alt 5, native F1-U between IAB-donor DU and IAB-donor CU-UP, as well as native E1 interface between CU-UP and CU-CP are used to carry IAB DU’s F1AP.
Proposal 1: Alternative 2 of CP protocols for architecture 1a is recommended as having the least potential impact to existing RAN2/RAN3 specs.
Proposal 2: Agree the TP for the CP alternatives comparison table shown in the section 3.  
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