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1. Introduction
In last meeting, some of the issues were briefly discussed on topological redundancy, but no conclusion was reached on many of them. This paper is to investigate them further and the proposals are also provided. 

2. Discussion
In the past RAN3 meetings, the following agreements have been achieved on redundancy: 



Fig. 1. IAB topology with two redundant paths for IAB node (two CUs case)

For supporting the scenarios above, several issues exist: 
· Which of the two donor-CUs configures BAP addresses, routing IDs?
· Who determines the degree of load balancing between both IAB-donors?

Issue 1: Which donor selects the BAP address and path ID for routes that cross two or multiple topologies and how to avoid collisions in the use BAP name space

On this issue, there were five solutions as summarized in [10], which is also shown as follows: 
· Category 1: resolve the collision by BAP address/BAP routing ID assignment
· Opt 1: OAM [7] – OAM assigns non-overlapping BAP address space to different CUs 
· Opt 2: inter-donor negotiation [3][4][5][7]
· Opt 3: global unique identity [4][5][7] – e.g., donor CU ID + BAP routing ID
· Category 2: resolve the collision by concatenation
· Opt 4: BAP header re-writing [4] – replace BAP routing ID of the received packet by a new BAP routing ID 
· Opt 5: IP routing [4] – provide IP routing configuration at the boundary IAB node

For solution Opt 1, i.e., OAM based solution, it is always possible, but it may also give limit to CU on the assignments. The burden to OAM is also obvious. 
Option 3 can also solve the problem, but the drawback is also very clear, that is, donor CU ID has to be included for every routing. The overhead is really a burden to the system. 
Option 4 and 5 both require additional configurations to the boundary IAB node. As mentioned in [4], Option 4 requires a new processing step, mapping and replacing, which applies to every incoming packet. This is also a big burden to IAB node. Option 5 is also a new IP routing function to IAB node, which applies to every packet as well. 
Option 2 is inter-donor negotiation based solution. From dual connectivity point of view, this is not the first time to face this kind of problem. In EN-DC/MR-DC, the DRB IDs can be coordinated between MN and SN, which was specified in Rel-15. Here, this issue is very similar to the DRB ID allocation issue. So the solution can also be very similar, which does not give a big burden like other options do. 
For example, the simple one can be donor CU1 notifies donor CU2 the BAP address that IAB node is currently using, which can be checked by donor CU2 on whether there is some conflict with the BAP address that it has allocated to other IAB node served by it. If no conflict happens, this BAP address can be used for this dual connected IAB node. The Path ID should be allocated by donor CU2 for the SCG link. 
In addition, on top of the simple solution above, a candidate pool of BAP addresses can be sent to the donor CU2 together with the BAP address that IAB node is using when it is single connected. In this way, donor CU2 may select another one from the candidate list in case conflict happens. This one should also be sent back to IAB donor CU1 so that the configuration modification is performed. 
Proposal 1): Option 2, i.e., inter-donor negotiation based solution, is preferred for solving BAP address collision for supporting topological redundancy for IAB node. 

Issue 2: which node determines the degree of load balancing between both IAB-donors?

This issue can be simplified if we also assume dual-connectivity architecture for the two donor CUs, as shown in Fig.1. The degree means amount of traffics including all the UEs. For a specific UE, it means the bearers/flows to be offloaded to another CU. Thus, it would be straightforward to let Master CU to decide the degree of load balancing/offloading between the IAB-donors. 
Proposal 2): Master donor-CU determines the degree of load balancing between both IAB-donors. 

3. Conclusion
In this contribution, the open issues on topological redundancy for IAB were further investigated. The following proposals are suggested to RAN3:
Proposal 1): Option 2, i.e., inter-donor negotiation based solution, is preferred for solving BAP address collision for supporting topological redundancy for IAB node. 
Proposal 2): Master donor-CU determines the degree of load balancing between both IAB-donors. 
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