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Discussion
1. Introduction
In the last RAN3 meeting, the five IAB architectures were divided into two architecture group as follows [1]:

Architecture group 1: Consists of architectures 1a and 1b. Both architectures leverage CU/DU split architecture.

· Architecture 1a: 

· Backhauling of F1-U uses an adaptation layer or GTP-U combined with an adaptation layer. 

· Hop-by-hop forwarding across intermediate nodes uses the adaptation layer.

· Architecture 1b: 

· Backhauling of F1-U on access node uses GTP-U/UDP/IP. 

· Hob-by-hop forwarding across intermediate node uses the adaptation layer.

Architecture group 2: Consists of architectures 2a, 2b and 2c

· Architecture 2a: 

· Backhauling of F1-U or NG-U on access node uses GTP-U/UDP/IP.

· Hop-by-hop forwarding across intermediate node uses PDU-session-layer routing.

· Architecture 2b: 

· Backhauling of F1-U or NG-U on access node uses GTP-U/UDP/IP.

· Hop-by-hop forwarding across intermediate node uses GTP-U/UDP/IP nested tunnelling.

· Architecture 2c: 

· Backhauling of F1-U or NG-U on access node uses GTP-U/UDP/IP.

· Hop-by-hop forwarding across intermediate node uses GTP-U/UDP/IP/PDCP nested tunnelling.

In this contribution, we focus on backhauling of F1-U and F1-C between the CU of IAB donor and the DU of UE serving IAB node in Architecture group 1 among proposed IAB architectures and provide our view on it.
2. Discussion
2.1 F1-U backhauling between IAB donor and IAB node
In [2], user plane protocol stacks for architecture group 1 are shown as below.
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Figure 8.2 - 1: Protocol stack examples for L2-relaying with adaptation layer for architecture 1a 
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Figure 8.2 - 2: Protocol stack example for L2-relaying with adaptation layer for architecture 1b 
For architecture 1a, even though GTP-U protocol is not used as shown in Figure 8.2-1, similar function, e.g. IP functionality of the F1 stack and management of information carried inside the GTP-U header, should be designed in the adaptation layer. Introduction of this function would have significant standardization impact and increase the complexity of adaptation layer which should support several functions listed in [2]. Also, it is curious how to support the flow control between CU of IAB donor and DU of UE serving IAB node. On the other hand, since architecture 1b uses existing GTP-U protocol of F1-U as illustrated in Figure 8.2-2, it has the least standardization impact from the design of adaptation layer and the flow control points of view.
Observation 1: From the design of adaptation layer and the flow control points of view, architecture 1a would have significant standardization impact than architecture 1b.
Based on observation above, the following proposal is suggested:
Proposal 1: It is proposed to use architecture 1b for F1-U backhauling between CU of IAB donor and DU of UE serving IAB node.
2.2 F1-C backhauling between IAB donor and IAB node
For Architecture group 1, the following options for F1 message transport between the CU of IAB donor and the DU of UE serving IAB node may be considered:
· Option 1: F1 message transport over independent SRB
· Option 2: F1 message transport over RRC of collocated MT
· Option 3: F1 message transport over same DRB as F1-U
Option 1 and 2
Figure 1 shows the control plane protocol stack for Option 1 and 2. The difference between Option 1 and 2 is only that new SRB is used to transfer the RRC message between the IAB Donor and IAB Node 2 or existing SRB is used. In case the IAB Donor sends the F1 message to IAB Node 2, for example, in both options, this F1 message is piggybacked to the RRC message to be transmitted between the IAB Donor and IAB Node 2. Then, this RRC message is piggybacked to the F1 message to be sent between the CU and DU of IAB Donor to forward it to the DU of IAB Donor. After receiving the F1 message from the CU of IAB Donor, the DU of IAB Donor transmits this RRC message to IAB Node 2.
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Figure 1. Control plane protocol stack for Option 1 and 2

During the F1 message transport from the IAB Donor to IAB Node 2, because the RRC message which includes a piggybacked F1 message is carried by the SRB in wireless backhaul, both options have no security impact. However, since the case that one message is piggybacked to the other message occurs multiple times, the elapsed time to check the F1 message in receiving node may be increased. In addition, Option 1 would have significant standardization impact because it uses new SRB to transport the RRC message including the F1 message for IAB node control.
Observation 2: Option 1 and 2 have no security impact for the F1 message transport in wireless backhaul, but, in both options, the case that one message is piggybacked to the other message occurs multiple times.
Observation 3: Additionally, Option 1 would have significant standardization impact due to using new SRB.
Option 3
Figure 2 illustrates the control plane protocol stack for Option 3. When the IAB Donor sends the F1 message to IAB Node 2, in this option, this F1 message is carried by the E1 message to the CU-UP of IAB Donor. Then, the CU-UP of IAB Donor transmits the received F1 message through the F1-U to the DU of IAB Donor. After that, the DU of IAB Donor uses the DRB to transport the F1 message to IAB Node 2.
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Figure 2. Control plane protocol stack for Option 3
During transfer of the F1 message from the IAB Donor to IAB Node 2, due to using the DRB, there is no need to use the RRC message to transport the F1 message between IAB Donor and IAB Node 2. So, the elapsed time to check the F1 message in receiving node would be reduced than Option 1 and 2. From the security for backhauling point of view, there is no impact because the CU-CP of IAB Donor provides the Kupenc and Kupint to the CU-UP of IAB Donor during DRB setup as highlighted in yellow [3]:
	The security solution for this split has been discussed and the following assumptions have been made in RAN3:

1. The CP/UP separation should not impact the NAS security solutions.

2. The CU-CP selects which security algorithms should be used by the CU-UP.

3. Strong preference was expressed, by the majority of companies, for a solution where the CU-CP is responsible for all security signalling towards UE and CN and for key derivation. The CU-CP should provide the user plane security keys (i.e., Kupenc, Kupint) to the CU-UP during DRB setup and during key refresh. The CU-CP should ensure that the same user plane keys are not reused in different UP security domains. 

4. The CU-CP should be able to trigger Counter Check and trigger action to prevent PDCP COUNT wrap around. It is still FFS how those actions should be triggered.


This option has a standardization impact for E1 interface since the F1 message between the IAB Donor and IAB Node 2 is carried by the E1 interface.
Observation 4: Option 3 has no security impact during the F1 message transport in wireless backhaul and, in this option, the case that one message is piggybacked to the other message occurs one time only.

Observation 5: Option 3 has standardization impact for E1 interface.
Based on observations, the following proposal is suggested:
Proposal 2: It is proposed to use the DRB for F1-C backhauling between the CU of IAB donor and the DU of UE serving IAB node.

3. Conclusion
In this contribution, we focused on backhauling of F1-U and F1-C between the CU of IAB donor and the DU of UE serving IAB node in Architecture group 1 among proposed IAB architectures and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: It is proposed to use architecture 1b for F1-U backhauling between CU of IAB donor and DU of UE serving IAB node.

Proposal 2: It is proposed to use the DRB for F1-C backhauling between the CU of IAB donor and the DU of UE serving IAB node.
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