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1 Introduction
In RAN3#103bis, the following agreements were achieved

	DU IP address needs to be different from MT IP address

DU IP address needs to be routable
IAB-DU IP address may be assigned by donor DU or by donor CU; if assigned by donor DU, DHCP is used (donor DU may act as DHCP server or as DHCP proxy)


However, based on contributions in last RAN3 meeting (RAN3#105), IP address management is still an open issue among companies. Thus, this contribution aims at addressing this issue further. 
2 IP assignment of IAB-DU
The discussion of IAB-DU IP assignment can be divided into two camps:

· Camp 1: the IAB-DU IP address is assigned and signaled by IAB donor CU
The rationale of this camp is that the IP address assignment is simple and fast, and it can adapt to topology adaptation. 
· Camp 2: the IAB-DU IP address is assigned by OAM or signaling by IAB donor CU

The rationale of this camp is:

1. IAB donor CU does not know the number of IP addresses required by the IAB-DU

2. IAB donor CU does not have a good knowledge of IP transport topology
3. In legacy CU-DU, gNB-CU is not responsible for the IP address assignment
Although the two camps still have different views, some common parts can be observed:

· OAM-based method can be supported
· The IP address of IAB-DU can be signaled by IAB-donor CU via RRC message. 
· In case of topology adaptation, the IP address of IAB-DU can be signaled by target IAB-donor CU to source IAB-donor CU via RRC container. 

To make progress, it is beneficial to agree the common parts among two camps first: 

Proposal 1: to assign IP address of the IAB-DU, the following can be supported:
· OAM-based method

· Signaling IP address by IAB-donor CU via RRC message

· In case of topology adaptation, signaling IP address from target IAB-donor CU to source IAB-donor CU via RRC container
Then, some open issues still need further discussions:

· Issue 1: whether the request of IP address assignment comes from IAB-DU or not?

Generally speaking, IAB-DU is the triggering point to starting IP connection, e.g., to trigger OAM connection, to trigger F1 connection. Moreover, after starting serving UEs, IAB node may need additional IP addresses considering, e.g., load balancing. Thus, the IP address request should come from IAB-DU. In [1], one statement is that “currently 3GPP DUs can support any number of IP addresses. E.g. multiple IP addresses for OAM, F1-C, F1-U, …etc”. Accordingly, the IAB node can send a request including the number of required IP addresses to the IAB-donor CU, and then, the IAB-donor CU signals the required number of IP addresses to the UE.  However, multiple IP addresses per IAB-DU is not a mandatory requirement. Especially for IAB, to simplify IAB node, one IP address per IAB-DU is also possible. 

Observation 1: to simplify IAB node, IAB-DU may need one IP address only. 

Therefore, the number of required IP addresses is an optional information sent to the IAB donor CU by IAB node. Meanwhile, for initial access case, if IAB node does not include such number, the IAB donor CU signals one IP address only by default. 
Proposal 2: IAB node can optionally request the number of IP addresses from IAB donor CU. For initial access case, if such number is not included, the IAB donor CU just signals one IP address to the IAB node. 

· Issue 2: how does IAB-donor CU derive the IP address?

In IAB network, the IP packets towards one IAB node should be routed to the IAB donor DU connected by such IAB node. This requirement needs some designs to the IP transport network, i.e., all IP addresses assigned to the IAB nodes under the same IAB donor DU should be routable via such IAB donor DU. Moreover, such design is closely related to the IP transport network topology. For example, all IAB nodes under the same IAB donor DU can be assigned IP addresses in the same subnet. To achieve this, it is better to assign IP address by an entity with the clear knowledge of IP transport network topology. 
Observation 2: the IP addresses signaled to IAB-DU should be assigned by an entity with clear knowledge of IP transport network topology so that the IAB nodes under the same IAB donor DU can be routable via such IAB donor DU.
In this sense, such entity can be:

· Option 1: OAM

By this way, OAM can pre-configure the IP address pool for each IAB donor DU to IAB donor CU. Then, IAB donor CU assigns IP address selected for the pool. However, such pre-configuration may result in unnecessary IP address waste. 
· Option 2: an external entity which is out-of-scope of 3GPP, e.g., DHCP

This is a pure implementation issue, which is aligned with normal IP address assignment method. 

· Option 3: IAB donor CU

By this way, the IAB donor CU needs know well about the IP transport network topology. Technically, it is a feasible method. However, as indicated in [1], in legacy CU-DU, gNB-CU does not have IP address assignment functionality. To follow this principle, this option is not a good choice. 

· Option 4: IAB donor DU

As analyzed above, the IP addresses of IAB nodes are closely related to the connecting IAB donor DU. Thus, IAB donor DU can assign IP addresses of IAB nodes connecting to it. However, this option requires additional procedure, i.e., IAB donor CU sends request to IAB donor DU, and the IAB donor DU responses the assigned IP addresses. Such procedure may have some specification impact. 

Based on the above analysis, we prefer to Option 2 since this is a pure implementation issue. 
Proposal 3: the IAB donor CU can derive the IP addresses signaled to IAB-DU by implementation, e.g., by DHCP. 
3 IAB donor CU IP address notification

For initial access of IAB node, IAB-DU needs to know the IP address of IAB-donor CU. In legacy CU-DU, the gNB-CU IP address derivation is not specified since it is out of 3GPP scope. One possible way is to get the IP address from OAM. However, to support IAB network, this raises some additional requirements to OAM. As mentioned above, in IAB network, all IP addresses assigned to the IAB nodes under the same IAB donor DU should be routable via such IAB donor DU. Thus, IAB donor CU may use different IP addresses to communicate with IAB nodes connecting to different IAB donor DUs. For example, as shown in Fig. 1, IAB donor CU uses two different IP addresses (i.e., 192.168.1.10 and 192.168.2.10) to communicate with IAB nodes in two different subnets (i.e., subnet 192.168.1.x, and subnet 192.168.2.x), respectively. Thus, OAM should be aware the IAB donor DU connected by the IAB node.  
Observation 3: to notify the IP address of IAB donor CU, the OAM needs to know the IAB donor DU connected by the IAB node. 
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Fig. 1. Different IPs of IAB donor CU for different subnets
To avoid such additional complexity to OAM, we can allow IAB donor CU to signal its own IP address to the IAB-DU. The rationale is that IAB donor CU is clear about the IAB donor DU connected by the IAB node. Beside, such method can bring additional benefits: 
· Achieve load balance over different NICs on IAB donor CU

One IAB donor CU may serve multiple IAB nodes and IAB donor DUs. Thus, it may be equipped with multiple NICs. The load served by each NIC is limited. Thus, to distribute the load among different NICs, it is beneficial to use different NICs to serve different IAB nodes. For example, in Fig. 2, IAB donor CU has two NICs with IP addresses of IP_1 and IP_2, respectively. IAB nodes 1/2 are connected to IP_1, which results in heavy load on NIC1. On the other hand, one node (i.e., IAB node 3) is connected to IP_2, which has low load. Thus, it is beneficial to use NIC2 to serve a new IAB node, i.e., IAB node 4.  
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Fig. 2 IP address selection at the IAB donor CU

· Reduce the latency of IAB node access and mitigation
IAB donor CU can inform the IP address to IAB node during the OAM configuration downloading, and the SCTP association between IAB donor CU and IAB node can be established before OAM configuration downloading. Thus, the IAB node accessing, especially the IAB node migration procedure, can be speed up. As shown in Fig. 3, if IP address of IAB donor CU is informed by the IAB donor CU, IP addresses for both IAB-DU and IAB donor CU can be derived during the PDU session establishment procedure of IAB-MT. After that, the TNLA association can be established in parallel with OAM configuration downloading. Thus, this can speed up the F1 interface establishment procedure in IAB network. 
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Fig. 3 Derivation of IP address of IAB donor CU via RRC

Based on the above discussion, we propose:

Proposal 4: the IP address of the IAB donor CU can be notified by IAB donor CU to IAB node via RRC message.
4 Conclusions
In this contribution, we discuss IP address issue in IAB network, and propose:

Proposal 1: to assign IP address of the IAB-DU, the following can be supported:

· OAM-based method

· Signaling IP address by IAB-donor CU via RRC message

· In case of topology adaptation, signaling IP address from target IAB-donor CU to source IAB-donor CU via RRC container

Proposal 2: IAB node can optionally request the number of IP addresses from IAB donor CU. For initial access case, if such number is not included, the IAB donor CU just signals one IP address to the IAB node. 
Proposal 3: the IAB donor CU can derive the IP addresses signaled to IAB-DU by implementation, e.g., by DHCP.
Proposal 4: the IP address of the IAB donor CU can be notified by IAB donor CU to IAB node via RRC message.
If the above proposals are agreed, it is beneficial to send an LS to RAN2 so that the RRC message design can take our decision into account. A draft LS is given in [2]. 
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