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1 Introduction
In RAN3#105bis, a LS [1] to RAN2 was sent out, which indicates the agreed IP address assignment procedure:
	-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


Such procedure considers the following RRC signaling:

· Message to request one or more IP addresses

· Message to contain the IP address (es) of IAB node

In this contribution, we will address the RRC signalling design for IP address assignment
2 Discussion
In this section, we discuss the RRC signaling design for IP address assignment by considering the following issues:
· Issue 1: IP address format
In the LS, RAN3 provides the reference format of IP address defined in RAN3 specification, i.e., a 160-bit bit string. For IPv4, such 160-bit bit string can be reused. However, for IPv6, the Unicast IPv6 address consists of the prefix and the interface ID. The interface ID is generated by IAB-DU locally. So, when configuring the IPv6 address to IAB-DU, the address information is the IPv6 prefix. In order to indicate the IPv6 prefix, the length of prefix information should be provided. 

Proposal 1: to represent the allocated IPv6 address, the length of IPv6 prefix should be indicated by RRC. 
· Issue 2: differentiation between IP address for F1-C and IP address for F1-U
In real deployment, 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. In this sense, when requesting IP address, the IAB-DU should indicate the usage of IP address, i.e., F1-C signaling or F1-U traffic. Meanwhile, when configuring IP address, the usage of the configured IP address should be indicated as well. 
Proposal 2: the usage of IP address, e.g., F1-C signaling or F1-U traffic, should be indicated when requesting/configuring IP address
· Issue 3: the content of RRC signaling
According to the LS, the basic procedure is that the IAB node sends the request to the IAB donor CU, and then IAB donor CU feeds back the IP address. To design such signaling, the applicable IP address assignment scenarios should be figure out first. Then, the content of each RRC signaling can be determined. In general, three possible cases can be considered:

· New address request
This is to allow the IAB-DU to request one or more IP addresses, which can be used for F1-C signaling or F1-U data traffic with IAB donor CU. To achieve this, the IAB node can indicate: 1) the number of new IP address for F1-C signaling, and 2) the number of new IP address for F1-U traffic. Then, the IAB donor CU can signal the requested number of IP address for F1-C and/or F1-U. However, for the initial access case, such two information may not be necessary. The reason is that when IAB donor CU receives the IAB node indication in Msg 5, the IAB donor CU can be aware that at least one IP address for F1AP is needed at the IAB-DU (such IP address is used for F1 interface setup). Thus, IAB donor CU can signal one IP address for F1-C signaling first to IAB node.

Observation 1: for new address request, the IAB-DU can optionally include 1) the number of new IP address for F1-C signaling and 2) the number of new IP address for F1-U traffic. Then, the IAB donor CU feeds back the requested number of IP addresses accordingly.

· Existing address removal
In some cases, the assigned IP addresses at IAB node side may be not fully utilized. Thus, IAB node can request to remove unused IP address(es). Then, the IAB donor CU can indicate to IAB node the released IP addresses. 

Observation 2: for existing address release, the IAB-DU can include a list of IP address(es) to be removed in the request message, and then IAB donor CU can indicate the removed address to the IAB node.  
· Existing address update
This case means that the IAB node requests to update the existing addresses to new ones. For example, when the IAB node is migrated from one IAB donor DU to another, the IAB node already uses some existing IP addresses for F1-C signaling or F1-U tunnel before migration. To update the address information for F1-C/U quickly, the IAB CU can send a list of new IP addresses to replace the existing ones. To replace the existing one accordingly, the configuration should indicate the new address and the corresponding old address.

Observation 3: for existing address update, the IAB donor CU can indicate the new address and the corresponding existing (old) address to update each IP address in use. 
Thus, to cover the above three cases, we propose:

Proposal 3: the RRC signaling can optionally contain the following information:
· Message to request one or more IP address: 1) the number of new IP address for F1-C signaling, 2) the number of new IP address for F1-U traffic, 3) a list of IP addresses requested to be removed
· Message to contain the IP address: 1) IP address to be added/modified list, and in case of modification, the new address and the corresponding old address should be included in such list, 2) IP address to be released list.  
· Issue 4: RRC message for IP address assignment
The left issue is to determine the applicable RRC messages for IP address assignment. 

· Message to request IP address

For initial access case, the Msg5 can be considered as the request message for IP address. However, since the IAB node indication is included in the Msg5, such indication can be considered as the implicit request for one IP address used for F1-C signaling. After IAB node integration, the IAB-MT can send additional request message to the IAB donor CU. In our opinion, the existing UL RRC messages are not suitable for IP address. Thus, a new RRC message can be defined, e.g., Transport Layer Address Request message.
Proposal 4: For the message to request IP address, the following messages can be used:

· For initial access case, the Msg5 is used, where the IAB node indication can be considered as an implicit request for an IP address for F1-C signaling

· For other cases, a new RRC message, e.g., Transport Layer Address Request message, can be defined to request IP address

· Message containing IP address

This message can reuse the existing RRCReconfiguration message since IP address can be considered as the configuration to IAB node. On the other hand, considering the IP address assignment is isolated with other configuration of IAB-MT, the new RRC message can be used, e.g., Transport Layer Address Configuration message. 

Proposal 5: The message containing IP address can either reuse existing RRCReconfiguration message or use a new RRC message, e.g., Transport Layer Address Configuration message.  
3 Conclusions
In this contribution, based on RAN3 LS, we discuss the RRC signaling design for IP address assignment, and propose:
Proposal 1: to represent the allocated IPv6 address, the length of IPv6 prefix should be indicated by RRC. 
Proposal 2: the usage of IP address, e.g., F1-C signaling or F1-U traffic, should be indicated when requesting/configuring IP address
Proposal 3: the RRC signaling can optionally contain the following information:

· Message to request one or more IP address: 1) the number of new IP address for F1-C signaling, 2) the number of new IP address for F1-U traffic, 3) a list of IP addresses requested to be removed

· Message to contain the IP address: 1) IP address to be added/modified list, and in case of modification, the new address and the corresponding old address should be included in such list, 2) IP address to be released list.  
Proposal 4: For the message to request IP address, the following messages can be used:

· For initial access case, the Msg5 is used, where the IAB node indication can be considered as an implicit request for an IP address for F1-C signaling

· For other cases, a new RRC message, e.g., Transport Layer Address Request message, can be defined to request IP address

Proposal 5: The message containing IP address can either reuse existing RRCReconfiguration message or use a new RRC message, e.g., Transport Layer Address Configuration message.
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