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Introduction
In the previous 3GPP meetings, IP address allocation has been extensively discussed. In RAN3#103bis, the following agreements have been achieved. 

Agreements:
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)
IP address assignment via OAM is not precluded; in this case this functionality needs to be coupled to the topology adaptation functionality. 
In this paper, we will provide some further discussion on IP address allocation for the IAB DU. 

Discussion
There are 3 potential options for IP address allocation of IAB DU:

Option 1:   IP address allocation by OAM, where IAB-MT needs to setup a PDU session and connects to OAM firstly. Then the OAM could send OAM configuration to the MT part of the IAB node. 

Option 2:  IP address allocation by DHCP at donor DU, where a DHCP server located at donor DU would allocate an IP address to the new IAB DU after the donor DU is aware of the new IAB node. 

Option 3:  IP address allocation by donor CU, where donor CU is responsible for IP address allocation and some kind of RRC signaling is used to send IP address for DU at the IAB node.  

For all the 3 options, IP address needs to be re-allocated when an IAB node reconnects to donor CU via a different donor DU. This is because donor DU needs to perform the IP routing for the IP packets from each IAB node to the donor CU. If the IP packet’s source address does not has the same prefix with donor DU, donor DU would not forward the IP packet to the donor CU.  
Observation 1: In all the 3 options,  IP address needs to be re-allocated when an IAB node changes to a different donor DU. 
In Option 1, the MT part of the IAB node could get access to the donor at first. Then, it could contact with the OAM entity directly. After that, the OAM entity could perform all kinds of configuration for both the IAB node and the connected donor, including e.g. configuring the IP routing table at the connected donor DU.  This option requires that the OAM entity should have all kinds of information, e.g. topology of IAB network, cell configuration at each IAB node, etc. to fully control the IAB network. It should be noted that the OAM entity need to be able to control the entire IAB network anyway. Otherwise, the OAM entity could not provide effective management at all. Hence, Option 1 is the most natural solution, and it does not need any other enhancement at all. 
Observation 2: IP address allocation by OAM does not need any other enhancement at all. 
In Option 2, a DHCP server is needed at donor DU at first. Then, since the address allocation is performed by donor DU via DHCP protocol, the DHCP messages could be delivered to donor DU via BH RLC channels, which could be setup in advance. In this option, after the IAB node acquire its IP address, it may still need to contact with OAM entity for other configurations, such as its cell configuration, etc. Hence, the allocated IP address may still need to be notified to OAM entity. Therefore,  it needs a little more enhancements compared with Option 1. 

Observation 3: IP address allocation by DHCP at donor DU could need a little more enhancement as follows: (i) DHCP server at donor DU; and (ii) IP address notification to OAM entity. 
In Option 3, IP address is allocated by donor CU directly through RRC messages after MT reports its IAB-node role. In this case, donor CU needs to be enhanced to configure and maintain an IP-address pool. After donor CU allocates the IP address for an IAB node, it still needs to configure the IP routing table at the corresponding donor DU. Besides, the allocated IP address may still need to be notified to OAM entity so that OAM could perform other configurations for the IAB node DU. Therefore, more enhancements are needed in option 3. 
Observation 4: To support option 3, the following enhancements are needed: (i)IP address pool configuration and maintainence at donor CU; (ii)IP routing table configuration at donor DU by donor CU; and (iii)IP address notification to OAM. 
In Option3, donor CU needs to be configured with a IP-address pool in advance. For example, some NGAP signaling could be defined to provide CU-CP an IP-address pool.This may cause extra specification impact. Considering the potential specification impact and additional enhancement, it is proposed to consider Option 1 and Option 2 for IP address allocation in IAB. 
Proposal 1: It is suggested that IP address is allocated by OAM or by DHCP at donor DU.
Conclusion

In this contribution, we discussed IP address allocation mechanism for the IAB nodes. And we have the following observations and proposals:

Observation 1: In all the 3 options,  IP address needs to be re-allocated whenever an IAB node changes to a different donor DU. 
Observation 2: IP address allocation by OAM does not need any other enhancement at all. 
Observation 3: IP address allocation by DHCP at donor DU could need a little more enhancement as follows: (i) DHCP server at donor DU; and (ii) IP address notification to OAM entity. 
Observation 4: To support option 3, the following enhancements are needed: (i)IP address pool configuration and maintainence at donor CU; (ii)IP routing table configuration at donor DU by donor CU; and (iii)IP address notification to OAM. 
Proposal 1: It is suggested that IP address is allocated by OAM or by DHCP at donor DU.
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