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Introduction
During RAN3#105bis meeting, IP address allocation was discussed and following agreements were achieved:
	Agreements:

1. IAB node can obtain an IP address via OAM

2. The donor CU or donor DU can use OAM or DHCP to allocate IAB node IP address

3. IAB node can request one or more IP addresses from donor CU via RRC

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

5. CU can send IP address to IAB node via RRC


According to the agreements, IP address may be sent from donor DU to donor CU if donor DU is responsible for IP address allocation, while current F1AP messages cannot support this operation. Therefore, F1AP message should be enhanced to support IP address request. 

In this contribution, we will discuss the enhancement on F1AP message.
Discussion
Before serving child nodes or UEs, the IAB node should first obtain its DU’s IP address. The IAB-DU IP address allocation issue has been discussed a lot by RAN3, one IP address assignment scenario was agreed by RAN3, where donor DU is responsible for IP address allocation and donor CU is responsible for sending IP address to IAB node. In this case, donor CU firstly sends IP address request to donor DU, and subsequently, donor DU sends allocated IP address to donor CU. Obviously, the F1AP messages need to be enhanced to support IAB node IP address allocation. The IAB node whom donor DU will allocate IP address for, may not directly connect to the donor DU, so it is suggested to use non-UE associated signalling for IP address allocation. Current non-UE associated signallings are mainly used for F1 interface configuration, they are not suitable for IP address allocation. Based on the above analysis, it is suggested to define new F1AP message, e.g. IP address configuration.

Proposal 1: Since donor DU may assign IP addresses to the IAB nodes other than child nodes, non-UE associated signalling should be used for IP address allocation. 
Proposal 2: Considering the current non-UE assocaited F1AP message is not suitable for IP address allocation, it is suggested to define a new non-UE associated F1AP message.
If new F1AP message is adopted, it is a common sense that IP address addition should be supported. Beside, address removal case should be also considered due to the limited IP address space at donor DU. For example, if the IAB node migrates to a new donor DU which is in a different subnet, it no longer uses the IP address allocated by the old donor DU. In this case, donor CU should indicate IP address removal to donor DU in order that these released IP addresses can be used by other IAB nodes. Another issue in the IP address allocation procedure is that whether donor DU needs to know who will use the allocated IP address. In our view, donor DU needs not to know who it is assigning an IP address to but know the relationship between the IAB node and IP address. For example, donor DU should know IP address 1 is used by IAB node 1, while IP address 2 is allocated to IAB node 2. The main benefit is that, when a group of IAB nodes migrate to another donor DU, donor CU can just inform donor DU of the IAB node IDs instead of all the IP addresses. To realize this, the IAB node ID can be IAB node BAP address.

Proposal 3: Considering donor DU may release IP addresses used by different IAB nodes, it is better for donor DU to know the relationship between the IAB node and IP addresses. Thus, donor CU can just inform donor DU of the IAB node IDs instead of all the IP addresses when requesting donor DU to release these IP addresses.
Currently, the IP address is categorized into IPv4 or IPv6. If IPv4 address is used, donor DU can provide a list of IPv4 address(es). If IPv6 address is used, donor DU can provide a list of IPv6 addresses or IPv6 prefix. After the IAB node gets the IPv6 prefix, it can generate one or more IP addresses locally using the allocated IPv6 prefix. According to RAN3 agreements, IAB node may request one or more IP address(es). In our opinion, it is suggested for the donor CU to indicate the number of requested IP addresses, and then donor DU can know how many IP addresses is needed for the IAB node. If more than one IP addresses are requested by the IAB node, donor DU should indicate the usage of the allocated IP addresses so that the IAB node knows which IP address is used in UP domain, and which is used in CP domain. This is because the F1-C signaling and F1-U traffic may be transmitted in different IP domains. For example, considering the CP-UP separation, the CP and UP may be located in different domains, if IAB node uses CP domain IP address to send message to CU-UP, CU-UP cannot successfully decode the IP packet.
Proposal 4: If more than one IP addresses are requested, it is suggested for donor CU to indicate the number of requested IP addresses to donor DU.

Proposal 5: Donor DU needs to indicate the usage of the IP addresses to donor CU.

Conclusion

In this contribution, we discussed some remaining issues on IP address allocation for the IAB nodes. And we have the following proposals:

Proposal 1: Since donor DU may assign IP addresses to the IAB nodes other than child nodes, non-UE associated signalling should be used for IP address allocation. 
Proposal 2: Considering the current non-UE assocaited F1AP message is not suitable for IP address allocation, it is suggested to define a new non-UE associated F1AP message.
Proposal 3: Considering donor DU may release IP addresses used by different IAB nodes, it is better for donor DU to know the relationship between the IAB node and IP addresses. Thus, donor CU can just inform donor DU of the IAB node IDs instead of all the IP addresses when requesting donor DU to release these IP addresses.
Proposal 4: If more than one IP addresses are requested, it is suggested for donor CU to indicate the number of requested IP addresses to donor DU.

Proposal 5: Donor DU needs to indicate the usage of the IP addresses to donor CU.
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