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Introduction
[bookmark: _Ref178064866]In RAN2 #103, there was a discussion on CP message transport, and it has been agreed to progress the discussion via email:

[103#54][IAB] TP for Control Plane Transport (Ericsson)
	Intended outcome: Joint RAN2 RAN3 discussion. Report w agreeable TP to 38.874 for next meeting. Briefly describe the aspects of Reliable transport, In-order delivery, Low Bounded latency (e.g. by Avoidance of head-of-the-line blocking) and Security with each of the identified transport alternatives, not in table format. Can discuss importance of said aspects and whether some additional aspect need to be taken into account

In the following sections, companies are encouraged to provide their views on the different functionalities that need to be available in the IAB CP alternatives for architecture group 1a, and also on how these functionalities are realized. 
It should be noted that the aim of the discussion is not to compare the different architecture alternative but rather to understand on how the CP transport works in each case to support the needed functionalities. 
For quick reference, the annex provides an overview how CP message transport is performed in NR. The annex also provides the five CP alternatives that are being considered for architecture group 1a.
[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]CP transport in IAB for architecture group 1a
F1-AP transport in IAB for architecture group 1a
As discussed in detail in R2-1812219 and also summarized in the annex, the NR F1-AP message transport in a CU-DU split scenarios supports the following functionality:
a) Reliable transport 
b) In-order delivery
c) Low Bounded latency (e.g. by Avoidance of head-of-the-line blocking) 
d) Security
Question 1: Confirm which of the aforementioned functionalities should also be available for transporting CP messages in IAB networks.
	Company
	Applicable bullets(e.g. a, b, c..)?
	Non applicable bullets and reason, or any other additional features that should be considered?

	Huawei/HiSilicon
	As a minimum:
a) Reliable transport
b) In-order delivery
d) Security
	For CP route redundancy can be understood as contributing to reliable transport, but may not be a stand-alone requirements in and of itself.
We agree that to be meaningful, route redundancy must be based on topological redundancy. However, we disagree that this is in any way related to SCTP. Even though SCTP has a concept of multi-homing this does not guarantee topological redundancy for routes. The latter depends on the IAB to network topology. For example, if the IAB network has a tree topology, SCTP may be configured for multi-homing, but all the SCTP routes would be mapped to the same underlying physical route over the IAB network. This would be meaningless from a route redundancy perspective.

	Nokia
	a) Reliable transport, 
b) In-order delivery, 
d) Security
	‘c)’ as such, is not seen as an issue for IAB. if required for e.g. to separate UE associated signalling and the non-UE associated signalling, then separate bearers (SRBs or DRBs) should be allocated for UE associated and non-UE associated signalling to provide different QoS for them to prioritize for e.g. non-UE associated signalling. [Note: this would be required also for Alt4, separate SCTP streams itself would not help].

	Ericsson
	All
	Apart from the aforementioned features, we believe some form of route redundancy should be available. This is very useful to make sure that the loss of one backhaul link (e.g. RLF) will not drastically impact a multitude of UEs that are connected to IAB nodes that were using the failed hop. This functionality can be made available at a higher layer (e.g. SCTP) or lower layer (e.g. DC).

	KDDI
	All
	We share the view with Ericsson. Route redundancy is an important feature for IAB. Actually RAN3 made some agreements on topological redundancy in last meeting (R3-185153). Realizing route redundancy, we think that SCTP seems to be easiest way, since it has enough functionalities such as
· monitor reachability of multiple routes through heartbeats
· change a route based on the monitoring
If we don’t use SCTP, we should develop those functions from scratch.

	OMESH
	a) b) d)
	We share the views that route redundancy is an important feature to be utilized in IAB. In fact, routing redundancy will be especially important to for reliable transport as discussed in RAN2. Lower layer implementation is preferred for fast response and low latency in routing functionality.

C) may not be an issue of IAB.

	ZTE
	a) b) d)
	

	Qualcomm
	a), b), d)
	Indeed, route redundancy has been discussed in last RAN-3 meeting for all CP alternatives of arch 1.

	Samsung
	a), b), d)
	c) we are not sure if the latency is a problem for control signalling. In our understanding, we didn’t consider the latency issue for the F1-C in normal CU-DU split case, and the latency issue for the RRC in Uu interface. In IAB network, IAB donor node can use SCTP to guarantee latency over the wireline, and the IAB node can guarantee the latency over wireless line by assigning the control signalling the highest priority. 

In addition, for normal F1-C, those functionalities are guaranteed in one hop, i.e., between CU and DU. However, in IAB case, we need clarify that those functionalities should be guaranteed in the way of hop-by-hop or end-by-end.

	LG
	a), b), d)
	

	AT&T
	All
	



Question 2-1: For the control plane alternative 1 of architecture group 1a, how can the above functionalities, if applicable, be realized?
	Company
	CP Functionality
	Realization

	Nokia
	a
	RLC/PDCP

	
	b
	PDCP

	
	c
	Refer to our response to Question 1

	
	d
	PDCP

	
	
	

	Ericsson
	a
	RLC

	
	b
	PDCP

	
	c
	New SRBs have to be defined to support this, multiple PDCP entities also have to be instantiated for each stream (e.g. for UE associated and non UE associated signalling)

	
	d
	PDCP)

	
	
	

	OMESH
	a
	RLC

	
	b
	PDCP

	
	d
	PDCP

	ZTE
	a
	MAC/RLC

	
	b
	PDCP

	
	d
	PDCP

	Qualcomm
	a
	There is NO end-to-end reliability for this CP alternative (neither for HBH nor E2E ARQ). Note that F1-AP does not have explicit reliability defined as it has been done, e.g., for GTP-C. Therefore, the assumption is made that IAB-nodes, IAB-donor-DU and wireline fronthaul do not loose CP packets, e.g., as a result of congestion. E2E ARQ may help on the wireless backhaul, but it is also vulnerable to packet loss on the wireless fronthaul. 

This issue may not be of relevance for most deployments, e.g. due to prioritization of CP traffic and oversizing of wireline fronthaul. However, we may want to add a note into the TR about this issue.


	
	b
	PDCP

	
	d
	PDCP

	Samsung
	a
	The reliability is basically guaranteed by setting controlling signalling in high priority along the route. Moreover, the reliable transmission can be ensured in both hop-by-hop and end-by-end. The detailed schemes include ARQ in RLC, HARQ in MAC.  

	
	b
	In-order delivery can be generally guaranteed by PDCP layer in the way of end-to-end. While the necessity of the hop-by-hop in-order delivery may need further discussion.

	
	c
	By setting controlling signalling in high priority, the latency is not a problem.

	
	d
	PDCP layer can ensure the security

	LG
	a
	RLC

	
	b
	PDCP

	
	d
	PDCP



Question 2-2: For the control plane alternative 2 of architecture group 1a, how can the above functionalities, if applicable, be realized?
	Company
	CP Functionality
	Realization

	Huawei/HiSilicon
	Reliable transport 
	Reliable transport achieved via error correction capabilities of RLC (ARQ) and MAC (HARQ), and interaction of RLC-channel with PDCP to indicate successful transmission of PDCP PDUs

	
	In-order delivery 
	In order delivery and reordering if necessary provided by PDCP layer 

	
	Low Bounded latency 
	Prioritized scheduling of SRB packets vs. DRB packets on BH interfaces. In addition, if above-MAC architecture is used for Adapt, scheduler can guarantee fairness and optimize prioritization of packets(messages) carried by SRBs corresponding to different IAB nodes  

	
	Security 
	Ciphering/deciphering and integrity protection/integrity verification provided by PDCP layer

	
	e
	

	Nokia
	a
	RLC/PDCP

	
	b
	PDCP

	
	c
	Refer to our response to Question 1

	
	d
	PDCP

	
	
	

	 Ericsson
	
	(same as Q2-1 for all functionalities)

	OMESH
	
	(same as Q2-1 for all functionalities)

	ZTE
	
	Same as Q2-1

	Qualcomm
	
	Same as Q2-1

	Samsung
	
	Same as Q2-1

	LG
	
	Same as Q2-1



Question 2-3: For the control plane alternative 3 of architecture group 1a, how can the above functionalities, if applicable, be realized?
	Company
	CP Functionality
	Realization

	Nokia
	a
	RLC/PDCP

	
	b
	PDCP

	
	c
	Refer to our response to Question 1

	
	d
	PDCP

	
	
	

	Ericsson
	a
	(same as Q2-1 for all functionalities)

	
	b
	

	
	c
	

	
	d
	

	
	
	

	OMESH
	
	(same as Q2-1 for all functionalities)

	ZTE
	
	Same as Q2-1

	Qualcomm
	
	Same as Q2-1

	Samsung
	
	Same as Q2-1

	LG
	
	Same as Q2-1



Question 2-4: For the control plane alternative 4 of architecture group 1a, how can the above functionalities, if applicable, be realized?
	Company
	CP Functionality
	Realization

	Nokia
	a
	RLC and SCTP

	
	b
	SCTP

	
	c
	If prioritization of different streams is needed, the streams should be allocated to separate DRBs. Using SCTP (i.e. configuring separate streams based on traffic type) only doesn’t provide real benefit in IAB.

	
	d
	Additional security protocol needed (e.g. IPsec)

	
	
	

	Ericsson
	a
	RLC and SCTP

	
	b
	SCTP

	
	c
	SCTP (in conjunction with mapping with prioritized backhaul RLC channel) over the backhaul links for UE associated and non UE associated signaling)

	
	d
	NDS

	
	
	

	Qualcomm
	a
	SCTP. Opposed to CP alternatives 1, 2, 3, 5, SCTP does provide end-to-end reliability.

	
	b
	SCTP

	
	d
	NDS

	
	
	

	Samsung
	a
	SCTP has the capability to guarantee the end-to-end reliable transmission. However, in the intermediate IAB node, the reliability may not be well guaranteed compared to Alt. 1~3 since the control signalling is conveyed via DRB.

	
	b
	In order delivery can be generally guaranteed by SCTP layer in the way of end-to-end. While the necessity of the hop-by-hop in-order delivery may need further discussion.

	
	c
	In IAB network, the latency is impacted by each intermediate hop. Thus, SCTP alone cannot guarantee the latency, and additional schemes over intermediate IAB nodes may be needed.

	
	d
	DTLS as an example



Question 2-5: For the control plane alternative 5 of architecture group 1a, how can the above functionalities, if applicable, be realized?
	Company
	CP Functionality
	Realization

	Nokia
	a
	RLC/PDCP

	
	b
	PDCP

	
	c
	Refer to our response to Question 1

	
	d
	PDCP

	
	
	

	Ericsson 
	a
	(same as Q2-1 for all functionalities)

	
	B
	

	
	C
	

	
	D
	

	
	
	

	ZTE
	
	Same as Q2-1

	Qualcomm
	
	Same as Q2-1

	Samsung
	a
	For RRC messages, the reliability can be guaranteed by setting high priority. However, F1AP messages are transferred via DRB. The additional schemes may be needed for F1AP.

	
	b
	PDCP layer can ensure the end-to-end in-order delivery. However, whether hop-by-hop in-order delivery is needed or not needs further discussion.

	
	c
	F1AP message transfer needs further enhancement to DRB to guarantee the latency.

	
	d
	PDCP layer can guarantee.

	LG
	
	Same as Q2-1



Other aspects to consider

Question 3-1: Are there any other aspects that should be discussed in the context of control plane message transport in IAB nodes?

	Company
	Comment

	Ericsson
	One functionality of the F1-AP protocol is to transfer RRC signaling. The RRC messages are encrypted/integrity protected with PDCP and encapsulated within F1-AP message. RRC messages are at the moment encapsulated in the following F1-AP messages (see 38.473): 
· UE CONTEXT SETUP REQUEST
· UE CONTEXT RELEASE COMMAND
· UE CONTEXT MODIFICATION REQUEST
· UE CONTEXT MODIFICATION CONFIRM
· INITIAL UL RRC MESSAGE TRANSFER
· DL RRC MESSAGE TRANSFER
· UL RRC MESSAGE TRANSFER

All of these messages also contain F1-AP information elements intended for the receiving node. Examples of such information include, UE context information, addressing information, C-RNTI, DU to CU and CU to DU containers, cell IDs etc. That is, when certain RRC messages are to be sent to the UE, some F1-AP info may also be included as well that affect the DU configuration (e.g. UE context at the DU).
Thus, our understanding is that there must be a unified way of sending F1-AP messages that contain just RRC messages as well as F1-AP messages that contain RRC messages and additional F1-AP IEs destined for the IAB DU. Only architecture alternatives 2 and 4 seem to support that by terminating the F1-AP at the access IAB node. 
Alternatives 1, 3 and 5 terminate the F1-AP that doesn’t carry RRC messages (i.e. non-UE associated signalling) at the access IAB node, while F1-AP that contains RRC is terminated at the Donor DU.  Since, as mentioned above, F1-AP messages that transport RRC could also contain other information elements destined to the DU, it does not make sense to have different handling of messages that contain RRC and those that do not.


	KDDI
	We share the view with Ericsson. In terms of “Reuse of Rel-15 NR F1-AP”, alternatives 2 and 4 seem feasible. For alternative 1, 3 and 5, we don’t see benefit/motivation not to reuse the current F1-AP functionalities, try to change the current functionalities.

	Qualcomm
	Ericsson’s and KDDI’s comments are substantial. They need to be captured in the TR. We further propose to down-select CP alternatives to 2 and 4.


	Samsung
	For Alt. 1, 3, 5, the RRC message is not encapsulated in the F1AP message. It cannot reuse the existing functionality of F1AP for RRC message, as mentioned by Ericsson. Thus, we can consider further down-select CP alternatives by not considering Alt. 1, 3, 5. 

For Alt. 2, the F1AP is transmitted via SRB directly. This is not aligned with the current design principle of SRB, i.e., SRB is used for RRC message transfer. In other words, to support Alt. 2, new SRB(s) should be defined for F1AP transfer, which reduces the ID spaces for DRBs. 
On the other hand, if the F1AP is encapsulated in RRC message, it can allow the IAB donor CU to modify the contexts of multiple UEs at the same time in some cases, e.g., when the degradation of Uu interface of one intermediate IAB node results in releasing DRBs of multiple UEs served by one IAB node.

Thus, we propose to consider a revision to Alt. 2 (i.e., Alt. 2s) as a candidate: compared to Alt. 2, the only difference is that the F1AP message of the IAB node is encapsulated in the RRC message. Details can be found in our contribution R3-184839.




	Huawei/HiSilicon
	Overhead of transport solution, both in terms of headers and control aspects to setup/maintain transport
Impacts to existing CP protocols (e.g. F1-AP)
Potential to support enhancements to CP architecture (e.g. to minimize latency of CP procedures over multi-hop IAB networks)

	AT&T
	[bookmark: _Hlk525598578]We agree with Ericsson, KDDI and Qualcomm’s comments. Only CP alternatives 2 and 4 support terminating F1-AP at the access IAB node. Alternatives 1, 3 and 5 would require Adapt layer to somehow transfer DU configuration related IEs from UE-associated F1-AP messages. This would be very cumbersome and non-forward compatible with F1-AP spec evolution. Hence, only CP alternatives 2 and 4 should be down-selected.





Summary
Below here is a summary of the responses from the participating companies regarding the questions raised in section 2.
Question 1: Confirm which of the aforementioned functionalities should also be available for transporting CP messages in IAB networks.
· All companies agree the following functionalities are required for control plane transport:
· Reliable transport 
· In-order delivery
· Security
· Some companies (AT&T, Ericsson, KDDI) think the avoidance of head of line blocking is essential as well.
· Some companies (Ericsson, KDDI, OMESH, Qualcomm) think the support of route redundancy is essential as well. 

Question 2-1, 2-2, 2-3,2-4, 2-5: For the control plane alternative 1/2/3/4/5 of architecture group 1a, how can the above functionalities, if applicable, be realized?
· For alternatives 1/2/3/5
· Reliable transport
· Most companies agree that RLC over the wireless backhaul is able to fulfill the reliability requirement
· Qualcomm raised the exception that if there is a packet drop due to congestion along the path, end to end reliability can’t be ensured
· In-order delivery
· All companies agree that PDCP provides the required in order delivery
· Security:
· All companies agree that PDCP provides the required security functionality
· For alternative 4:
· Reliable transport
· Most companies agree that SCTP provides end to end reliability and RLC provides reliability over backhaul links
· Samsung raised the issue that there may be reliability issues in the intermediate nodes as data is transported over DRBs
· In-order delivery
· All companies agree that SCTP can provide this functionality
· Security
· All companies agree that NDS provides this functionality
Question 3-1: Are there any other aspects that should be discussed in the context of control plane message transport in IAB nodes?
· Ericsson, KDDI, Qualcomm, AT&T and Samsung: F1-AP should terminate at the IAB DU in order to ensure the transfer of DU configuration related IEs from UE-associated F1-AP messages. Thus, it is proposed to down select only architecture alternatives 2&4 for architecture group 1a.
· Samsung: proposed an enhancement to architecture alternative 2 (the change from original alternative 2 being that F1AP message of the IAB node is encapsulated in the RRC message).
· Huawei:  Overhead of transport solution, both in terms of headers and control aspects to setup/maintain transport, Impacts to existing CP protocols (e.g. F1-AP), potential to support enhancements to CP architecture (e.g. to minimize latency of CP procedures over multi-hop IAB networks).

A TP to 38.874 is proposed that captures that summary above.
Considering that the CP transport alternatives for architecture group 1a are now discussed in detail:
[bookmark: _Toc523389115][bookmark: _Toc524514546][bookmark: _Toc524689716]The down selection for CP architecture alternatives for architecture group 1a should be discussed and concluded in RAN2 #103_bis /RAN3#101, based on the input from this email discussion and company contributions. 

TP to 38.874 
8.3.x Control plane transport requirements 
The following essential functionalities are required for transporting of control plane messages between the donor CU and IAB DUs over the IAB backhaul network: 
1. Reliable transport 
2. In-order delivery
3. Security
Other aspects that can be studied further include (this list is not exhaustive):  
· how to achieve low bounded latency (e.g. by avoiding head of line blocking)
· route redundancy
· minimizing impact to existing F1-AP procedures
· overhead of transport solution, both in terms of headers and control aspects to setup/maintain transport 

<<<<skip to next section>>>>>>

[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 five four alternatives can be considered. Other alternatives are not precluded.



Figure 8.3.4- 1: Example for alternative 1 of architecture 1a. 1a: UE’s RRC, 1b: MT’s RRC, 1c: DU’s F1-AP 
Alternative 1: 
Figure 8.3.4-1 shows protocol stacks for UE’s RRC, MT’s RRC and DU’s F1-AP for alternative 1. In these examples, the adaptation layer is placed on top of RLC. On the IAB-node’s access link, the adaptation layer may or may not be included. The example does not preclude other options. This alternative has the following main features:

· The UE’s and the MT’s RRC are carried over SRB. 
· On the UE’s or MT’s access link, the SRB uses an RLC-channel. 
· On the wireless backhaul links, the SRB’s PDCP layer is carried over RLC-channels with adaptation layer. The adaptation layer placement in the RLC channel is the same for C-plane as for U-plane. The information carried on the adaptation layer may be different for SRB than for DRB.
· The DU’s F1-AP is encapsulated in RRC of the collocated MT. F1-AP is therefore protected by the PDCP of the underlying SRB. 
· Within the IAB-donor, the baseline is to use native F1-C stack (see section 9).
· The following essential control plane functionalities are supported:
· Reliable transport: via RLC over the wireless backhaul
· In-order delivery: via PDCP 
· Security: via PDCP

· [bookmark: _Hlk525833810][bookmark: _Hlk525834753]FFS: On how F1-AP information can be sent along with RRC messages 



Figure 8.3.4 - 2: Example for alternative 2 of architecture 1a. 2a: UE’s RRC, 2b: MT’s RRC, 2c: DU’s F1-AP

Alternative 2: 
Figure 8.3.4 - 2 shows protocol stacks for UE’s RRC, MT’s RRC and DU’s F1-AP for alternative 2. In these examples, the adaptation layer resides on top of RLC. On the IAB-node’s access link, the adaptation layer may or may not be included. The example does not preclude other options. This alternative has the following main features:
· The UE’s and the MT’s RRC are carried over SRB. 
· On the UE’s or MT’s access link, the SRB uses an RLC-channel. 
· On the wireless backhaul link, the PDCP of the RRC’s SRB is encapsulated into F1-AP. 
· The DU’s F1-AP is carried over an SRB of the collocated MT. F1-AP is protected by this SRB’s PDCP. 
· On the wireless backhaul links, the PDCP of the F1-AP’s SRB is carried over RLC-channels with adaptation layer. The adaptation layer placement in the RLC channel is the same for C-plane as for U-plane. The information carried on the adaptation layer may be different for SRB than for DRB.
· Within the IAB-donor, the baseline is to use native F1-C stack (see section 9)
· The following essential control plane functionalities are supported:
· Reliable transport: via RLC over the wireless backhaul 
· In-order delivery: via PDCP
· Security: via PDCP




Figure 8.3.4 - 3: Example for alternative 3 of architecture 1a. 3a: UE’s RRC, 3b: MT’s RRC, 3c: DU’s F1-AP

Alternative 3: 
Figure 8.3.4 - 3 shows protocol stacks for UE’s RRC, MT’s RRC and DU’s F1-AP for alternative 3. In these examples, the adaptation layer resides on top of RLC. On the IAB-node’s access link, the adaptation layer may or may not be included. The example does not preclude other options. This alternative has the following main features:
· The UE’s and the MT’s RRC are carried over SRB. 
· On the UE’s or MT’s access link, the RRC’s SRB uses an RLC-channel. On the wireless backhaul links, the SRB’s PDCP layer is carried over RLC-channels with adaptation layer. The adaptation layer placement in the RLC channel is the same for C-plane as for U-plane. The information carried on the adaptation layer may be different for SRB than for DRB.
· The DU’s F1-AP is also carried over an SRB of the collocated MT. F1-AP is protected by this SRB’s PDCP. 
· On the wireless backhaul links, the PDCP of the SRB is also carried over RLC-channels with adaptation layer. 
· Within the IAB-donor, the baseline is to use native F1-C stack (see section 9).
· The following essential control plane functionalities are supported:
· Reliable transport: via RLC over the wireless backhaul 
· In-order delivery: via PDCP 
· Security: via PDCP

FFS: On how F1-AP information can be sent along with RRC messages



Figure 8.3.4 - 4: Example for alternative 4 of architecture 1a. 4a: UE’s RRC, 4b: MT’s RRC, 4c: DU’s F1-AP 
Alternative 4: 
Figure 8.3.4 - 4 shows protocol stacks for UE’s RRC, MT’s RRC and DU’s F1-AP for alternative 4. In these examples, the adaptation layer resides on top of RLC and carries an IP-layer as discussed in section 8.2.2. This alternative has the following main features:
· The IP-layer carried by adapt is connected to the fronthaul’s IP-plane through a routing function at the IAB-donor DU. On this IP-layer, all IAB-nodes hold IP-addresses, which are routable from the IAB-donor CU-CP.
· IP address assignment to the IAB node could be based IPv6 Neighbour Discovery Protocol where the DU act as an IPv6 router sending out ICMPv6 Router Advertisement over 1 or more backhaul bearer towards the IAB node. Other methods are not excluded.
· The extended IP-plane allows native F1-C to be used between IAB-node DU and IAB-donor CU-CP. Signalling traffic can be prioritized on this IP routing plane using DSCP markings in compliance with TS 38.474. 
· F1-C is protected via NDS, e.g. via D-TLS, as established by S3-181838.
· The UE’s and the MT’s RRC use SRB, which is carried over F1-C in compliance with TS 38.470. 
· The following essential control plane functionalities are supported:
· Reliable transport: via SCTP
· In-order delivery: via SCTP
· Security: via NDS 



Figure 8.3.4- 5: Example for alternative 5 of architecture 1a. 5a: UE’s RRC, 5b: MT’s RRC, 5c: DU’s F1-AP 
Alternative 5: 
Figure 8.3.4-5 shows protocol stacks for UE’s RRC, MT’s RRC and DU’s F1-AP for alternative 5. In these examples, the adaptation layer is placed on top of RLC. On the IAB-node’s access link, the adaptation layer may or may not be included. The example does not preclude other options. This alternative has the following main features:
· The UE’s and the MT’s RRC are carried over SRB. 
· On the UE’s or MT’s access link, the SRB uses an RLC-channel. 
· On the wireless backhaul links, the SRB’s PDCP layer is carried over RLC-channels with adaptation layer. The adaptation layer placement in the RLC channel is the same for C-plane as for U-plane. The information carried on the adaptation layer may be different for SRB than for DRB.
· The DU’s F1-AP is carried over a DRB. F1-AP is therefore protected by this DRB’s PDCP. 
· Within the IAB-donor, the baseline is to use native F1-U stack. The DU’s F1-AP is carried over E1 interface.
· The following essential control plane functionalities are supported:
· Reliable transport: via RLC over the wireless backhaul
· In-order delivery: via PDCP 
· Security: via PDCP

· FFS: On how F1-AP information can be sent along with RRC messages
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