[bookmark: _GoBack]3GPP TSG-RAN WG3 Meeting #105	R3-194527
Ljubljana, Slovenia, August 26th – 30th 2019

Agenda Item:	13.2.1.3
Source:	Ericsson
Title:	Response to R3-193956, R3-193979, R3-193980, R3-193985, R3-194332 and R3-193563: IAB IP address assignment
Document for:	Agreement

Introduction
Several contributions to RAN3#105 meeting discuss the topic of IP address management for IAB nodes. In contributions [1]-[6] it is proposed that the Donor-CU should perform the IAB IP address assignment to the IAB node and signal the assigned IP address via RRC signalling. In our view, this solution has several issues which have not been addressed by the proponents of this solution. This paper discusses those issues further. 
Discussion
In [1]-[6] it is argued that allocating the IP address by the CU-CP is a simple and efficient solution. In our view it is however not as simple as the proponents claim, for the following reasons.
Triggering of the IP address assignment:
As discussed in R3-193739, currently 3GPP DUs can support any number of IP addresses. E.g. multiple IP addresses for OAM, F1-C, F1-U, …etc. In our view, similar principles should apply for IAB-DUs. From this point of view the “allocation” of IP addresses, regardless of who allocates them, needs to be triggered by the IAB node or the OAM system of the IAB node who knows how many IP addresses are needed. 
Observation 1: Currently, a 3GPP DU can support multiple IP addresses. This makes it difficult to allocate the IP addresses in the Donor-CU, since the Donor-CU needs to know when and how many IP addresses it should allocate. 
Proposal 1: Regardless of which solution is used to allocate and signal the IP addresses, the triggering for the allocation should, as for normal DUs, come from the IAB-DU node or the OAM system of the IAB-DU node.
Lack of knowledge of CUs on transport network topologies:
The Donor-CU may not be in a good place to allocate IP addresses to IAB nodes, e.g. it could be located in a central cloud environment and lack the knowledge about which IP addresses should be used in the distributed part of the network. It is simply not the responsibility of the Donor-CU to know the transport network topology. 
Observation 2: The Donor-CU may not be in a good place to allocate IP addresses to IAB nodes, e.g. it could be located in a central cloud environment and lack the knowledge about which IP addresses should be used in a distributed part of the network. 
Observation 3: Currently, it is not the responsibility of the Donor-CU to know the transport network topology. Introducing such functionality could have a big impact on the operation of CUs. 
The mechanism used to allocate IP addresses to the CU, such as DHCP, cloud orchestration etc. cannot easily be extended to allocate IP addresses to distributed DUs or IAB nodes located somewhere else in the IP network. So even if the “IP allocation signaling” involves the CU the IP address(es) must most likely come from somewhere else. 
Observation 4: The mechanism to allocate the IP address to the CU e.g. DHCP or cloud orchestration, are most likely not suitable to be used to allocate IP addresses to distributed DUs or IAB nodes located somewhere else in the IP network.
Proposal 2: Even if RAN3 adopt a solution where the Donor-CU is involved in the signalling to allocate the IP address(es) to the IAB node, the actual IP address(es) should come from some other node that knows the IP transport topology and knows which IP addresses are available where the IAB node is located.
For existing CU-DU split, the CU does not have the functionality to allocate IP address to the DUs or to know anything about the transport topology. Given the arguments above and in the desire to maximize the similarities between IAB-DU nodes and normal DUs i.e. avoid IAB specific impacts to CUs, we should not change these principles for IAB nodes.
Observation 5: For normal CU-DU split, it is not the responsibility of the CU to handle the IP address management of the DUs. Adapting such a solution would lead to different CU/DU functional split for IAB nodes which is not desirable. 
Proposal 3: The principle that the CU is not responsible for IP address management of the DUs should be kept also for IAB. 
[bookmark: _Hlk7720300]Efficiency at topology change
One of the arguments for using CU and RRC to allocate the IP addresses are that this would be more efficient at topology change. In our view, however, it is not required that the IP address is allocated by the CU to obtain this efficiency. To get the best performance at a topology change the CU should ideally allocate resources, set up routing etc. in the target nodes (e.g. target IAB parent, target Donor-DU) prior to executing the IAB node handover. 
Observation 6: To get the best performance at a topology change, the CU should ideally allocate resources, set up routing etc. in the target nodes (e.g. target IAB parent, target Donor-DU) prior to executing the IAB node handover. 
As such, it would be equally efficient to adopt a solution where the Donor-DU who knows local IP topology allocates the IP addresses and then signal this to the CU during handover preparation for the CU, which then signals this to the IAB node. 
Observation 7: Allocating IP addresses in the target Donor-DU during handover preparation for topology change would be equally efficient as allocating IP addresses at the CU.
Way forward
Given that multiple companies support the allocation of IP addresses via the CU/RRC we propose as a way forward that this could be supported under the following assumptions:
· OAM-based solutions for IP address assignment are also supported. 
· The triggering of the initial allocation of IP addresses are done from the IAB node to the CU, making it possible for IAB node to request IP addresses when needed. 
· The IAB node should be allowed to request multiple IP addresses. 
· The actual allocation of the IP addresses is done by the Donor-DU, meaning that the CU will, as part of F1 MT context setup/modification, request IP addresses. In this way, the mapping between BAP addresses and IP addresses can also be established. 
· The re-allocation of IP address at mobility can be done at the Donor-DU, when the Donor-CU establishes or modifies the MT context in the Donor-DU.
Proposal 4: RAN3 agrees that, in addition to OAM based method for IP address assignment, it should also be possible to support CU/RRC based method as follows:
· The triggering of the initial allocation of IP addresses are done from the IAB node to the CU, making it possible for IAB node to request IP addresses when needed. 
· The IAB node should be allowed to request multiple IP addresses. 
· The actual allocation of the IP addresses is done by the Donor-DU, meaning that the CU will, as part of F1 MT context setup/modification, request IP addresses. In this way the mapping between BAP addresses and IP addresses can also be established. 
· The re-allocation of IP address at mobility can be done at the Donor-DU, when the CU establish or modifies the MT context in the Donor-DU.

Conclusion
In this contribution we discuss the issue of IP address management for IAB-nodes, and make the following observations:
Observation 1: Currently, a 3GPP DU can support multiple IP addresses. This makes it difficult to allocate the IP addresses in the Donor-CU, since the Donor-CU needs to know when and how many IP addresses it should allocate. 
Observation 2: The Donor-CU may not be in a good place to allocate IP addresses to IAB nodes, e.g. it could be located in a central cloud environment and lack the knowledge about which IP addresses should be used in a distributed part of the network. 
Observation 3: Currently, it is not the responsibility of the Donor-CU to know the transport network topology. Introducing such functionality could have a big impact on the operation of CUs. 
Observation 4: The mechanism to allocate the IP address to the CU e.g. DHCP or cloud orchestration, are most likely not suitable to be used to allocate IP addresses to distributed DUs or IAB nodes located somewhere else in the IP network.
Observation 5: For normal CU-DU split, it is not the responsibility of the CU to handle the IP address management of the DUs. Adapting such a solution would lead to different CU/DU functional split for IAB nodes which is not desirable. 
Observation 6: To get the best performance at a topology change, the CU should ideally allocate resources, set up routing etc. in the target nodes (e.g. target IAB parent, target Donor-DU) prior to executing the IAB node handover. 
Observation 7: Allocating IP addresses in the target Donor-DU during handover preparation for topology change would be equally efficient as allocating IP addresses at the CU.
Based on the observations, we propose the following:
Proposal 1: Regardless of which solution is used to allocate and signal the IP addresses, the triggering for the allocation should, as for normal DUs, come from the IAB-DU node or the OAM system of the IAB-DU node.
Proposal 2: Even if RAN3 adopt a solution where the Donor-CU is involved in the signalling to allocate the IP address(es) to the IAB node, the actual IP address(es) should come from some other node that knows the IP transport topology and knows which IP addresses are available where the IAB node is located.
Proposal 3: The principle that the CU is not responsible for IP address management of the DUs should be kept also for IAB. 
Proposal 4: RAN3 agrees that, in addition to OAM based method for IP address assignment, it should also be possible to support CU/RRC based method as follows:
· The triggering of the initial allocation of IP addresses are done from the IAB node to the CU, making it possible for IAB node to request IP addresses when needed. 
· The IAB node should be allowed to request multiple IP addresses. 
· The actual allocation of the IP addresses is done by the Donor-DU, meaning that the CU will, as part of F1 MT context setup/modification, request IP addresses. In this way the mapping between BAP addresses and IP addresses can also be established. 
· The re-allocation of IP address at mobility can be done at the Donor-DU, when the CU establish or modifies the MT context in the Donor-DU.
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