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1
Introduction
Last RAN3 meeting agreed following aspects on IAB IP address management:

-1: IAB node can obtain an IP address via OAM

0: The donor CU or donor DU can use OAM or DHCP to allocate IAB node IP address

1: IAB node can request one or more IP addresses from donor CU via RRC

2: CU can obtain IAB node IP address from donor DU via F1AP (other methods are not precluded)

3: CU can send IP address to IAB node via RRC
This contribution analyses the impact to F1 interface. 
2
Discussion

Before we perform the detailed analysis, we need to notice following aspects:

· Up to configuration, an IAB node may have multiple IP addresses for F1-C/U.

· The Donor-CU may need to know the list of IP addresses to be provided to IAB-MT, before the IAB-MT is connected. This can reduce the latency before the IAB starts the normal operation, or the IAB-MT resume the normal operation during topology adaptation. 

· The Donor-DU does not need to know which IAB node will use a specific IP address. Only Donor-CU know the IP address(es) is allocated to a specific UE. 

· There may be no need to “return” the unused IP address to the Donor-DU in case the IP address is not used/allocated by the Donor-CU for a while. 

Based on agreement from last RAN3 meeting, the Donor-CU may request the IP address from the Donor-DU via F1AP and other menthods (e.g. OAM, or DHCP). 
· Option 1 (via OAM): The Donor-CU is preconfigured with the list of the IP addresses that are anchored in a specific Donor-DU. This procedure does not have impact to RAN3 specifications. 

· Option 2 (via DHCP): The Donor-CU initiates the DHCP procedure to request the IP addrss from Donor-DU, then the Donor-DU provide the IP addresses to Donor-CU via DHCP. This procedure does not have impact to F1 interface. But to ensure interoperability, some text need to be specified in Stage-2. 
· Option 3 (via F1AP): there may be some further options:
· Option 3-1: the Donor-DU provide the list of IP addresses to the Donor-CU during the F1 Setup or Configuration Update procedure. 
Since the Donor-DU can know the IP addresses used by the IAB node (e.g. during the routing configuration procedure), the Donor-DU can know when it need to provide another list of IP addresses in case the previously provided IP addresses have already been allocated to the IAB node. 

One may argue that the IP address is not Donor-DU’s configuration information. Current F1 Setup and gNB-DU Configuration Update is used to “update application level configuration data needed for the gNB-DU and the gNB-CU to interoperate correctly on the F1 interface.”   
· Option 3-2: a new F1AP procedure is introduced for Donor-CU to request the IP addresses from the Donor-DU. 

This new F1AP procedure may be a Class-1 procedure, i.e. the Donor-CU indicates the number of IP addresses to be requested, then the Donor-DU provide the list of IP addresses. 
Alternatively, it may be a Donoor-DU initiated Class-2 procedure, i.e. Donor-DU provide a list of IP addresses to Donor-CU, then provide another list later when Donor-DU detects the previously allocated IP addresses are already used by the IAB node. 
This solution is clear, but it may be overkill to introduce a new F1AP procedure.
· Option 3-3: the Donor-DU provide the IP addresses to the the Donor-CU during the F1AP UE Context Setup procedure. 

When the Donor-CU initiate F1AP UE Context Setup procedure for the IAB node, the Donor-CU indicates the number of IP address(es) to be allocated for the IAB-MT. The Donor-DU then provide the requested number of IP address(es) to the Donor-CU. 

However, this option only works when the IAB-MT directly connect to the Donor-DU. It does not work when the IAB node connected to the IAB node. In that case, there is no UE context for the IAB-MT in the Donor-DU. The Donor-CU does not initiate the F1AP UE Context Setup procedure towards the Donor-DU. In addition, it does not allow the Donor-CU proactively retrieve the IP address(es) before the IAB-MT is connected. 

Proposal 1: RAN3 to study the above options. 
In case Option 3 is adopted, it is worthy to study the detailed information to be provided to the Donor-CU. 
· In case IPv4 is used, Donor-DU provide the list of IP addresses to Donor-CU. 
· In case IPv6 is used, Donor-DU provide the list of IP addresses to Donor-CU. Alternatively, Donor-DU may only need to provide the IPv6 prefix. The unicast IPv6 address is defined as below format (RFC 4291)
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It is possible that the Donor-CU can generate the IPv6 address for the IAB node by using an IAB node specific interface ID. For example, the interface ID may be the IAB’s BAP ID. 

Providing the IPv6 prefix to the Donor-CU can reduce the number of F1AP signalling between Donor-DU and Donor-CU to exchange the IPv6 address. The Donor-DU may only need to provide the IPv6 prefix to the Donor-CU once, e.g. during the F1 Setup procedure. 
The Donor-CU may generate the IPv6 address based on the IPv6 prefix from the Donor-DU, and the interface ID related to the IAB node. The interface ID may contain the IAB’s 10-bit BAP ID plus a few bits to indicate the max number of IP addresses to the IAB node. For example, in case it is configured that the IAB node may use 3 IPv6 addresses for F1-C/U, the IAB’s IPv6 address may be generated as below: 

· 1st IPv6 addres: IPv6 prefix + IAB’s BAP-ID + 00

· 2nd IPv6 addres: IPv6 prefix + IAB’s BAP-ID + 01

· 3rd IPv6 addres: IPv6 prefix + IAB’s BAP-ID + 10

Alternatively, the Donor-CU may only provide the IPv6 prefix to the IAB node, then the IAB node generate the IPv6 addresses by combining the received IPv6 prefix and local interface ID. 

Proposal 2: If Option 3 is adopted, Donor-DU provides the IPv4 address or IPv6 address or IPv6 prefix to the Donor-CU. 
3
Conclusions
In this contribution we have analysed the impact to F1 interface on IAB IP address management. Our observations and proposals are: 

Proposal 1: RAN3 to study following options.
Option 1 (via OAM)

Option 2 (via DHCP)

Option 3-1: the Donor-DU provide the list of IP addresses to the Donor-CU during the F1 Setup or Configuration Update procedure.

Option 3-2: a new F1AP procedure is introduced for Donor-CU to request the IP addresses from the Donor-DU
Option 3-3: the Donor-DU provide the IP addresses to the the Donor-CU during the F1AP UE Context Setup procedure
Proposal 2: If Option 3 is adopted, Donor-DU provides the IPv4 address or IPv6 address or IPv6 prefix to the Donor-CU. 
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