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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
RAN3 sent the following LS to RAN1 [1]
RAN3 discussed the inter-donor topology redundancy for load balancing, and RAN3 is trying to agree the support of the following two scenarios (as shown in the following figure) with the principle that an IAB-DU only has F1 interface with one donor-CU:
· Scenario 1: the IAB is multi-connected with 2 Donors. 
· Scenario 2: the IAB’s parent/ancestor node is multi-connected with 2 Donors.



In both scenarios, the boundary IAB node, i.e., IAB3 in the figure, is simultaneously connected to the two parent nodes (i.e., IAB1 and IAB2) belonging to two different donors (i.e., donor 1 and donor 2). Since it may require the work in RAN1, RAN3 would like to get RAN1’s advice on whether this can be supported in Rel-17. 

In this contribution, we provide our views on the feasibility of inter-donor topology redundancy from RAN1 perspective.
Discussion 
According to the LS, RAN3 is discussing the scenario where one IAB node is simultaneously connected to two parent nodes belonging to two different donors. This is essentially a DC scenario for the IAB node. In RAN1 #103-e, the following DC scenarios were agreed to be supported 
Agreement
From a RAN1 perspective, resource multiplexing and coordination is supported for the following DC scenarios in Rel-17.
· Inter-carrier, inter-band
· Inter-carrier, intra-band is additionally supported at least for FR2
· At least to the extent it reuses solutions for supporting Inter-carrier, inter-band
· FFS: whether specific enhancements for inter-carrier, intra-band DC are introduced in Rel-17
For inter-carrier, inter-band DC case, one IAB node is connected to two parent nodes on separate carriers in different bands. From RAN1 point of view, this scenario has already been supported in Rel-16 (even though there is a need to define DC band combinations in RAN4) since the resources in the two backhaul links are completely orthogonal in frequency. As discussed in [2], each parent node can only indicate the resource availability of IAB-DU soft symbols on its own frequency since it has no idea whether the resources on the other frequency will actually be used by the other parent node. Hence, this scenario can be supported from RAN1 point of view and resource coordination between the two parent nodes are not required
For inter-carrier, intra-band DC case in FR2, one IAB node is connected to two parent nodes on separate carriers in the same band. Even though it was agreed to support this scenario in RAN1#103-e, it is unclear how it is going to be supported. The frequency resources between the two parent links are separated in frequency but there are still strong adjacent channel interferences since they belong to the same band. Therefore, it is expected RAN1 will further discuss whether simultaneous Rx/Tx should be supported in this case.
· As discussed in [3], if the two parent nodes are macro nodes, the TDD UL/DL configurations anyway needs to be aligned in a practical deployment. In this case, one can still support full duplex between MT and DU but not simultaneous Rx/Tx at the MT. In addition, it will be difficult to support simultaneous Rx/Tx for inter-carrier, intra-band DC case since this would require the IAB-MT to have a much higher capability, i.e. full duplex. This is even more challenging than multiplexing case 3 and 4 with full duplex support between DC and MT since the spatial and frequency isolation are even more difficult and this will lead to more complicated cross-link interference situations which may be difficult to manage by the donor node or parent node. Given that the key motivation to support DC is for backhaul link robustness and load balancing, the benefit of simultaneous TX/RX needs to be verified compared to the case when simultaneous Rx/Tx is not supported. 
· If simultaneous Rx/Tx is not supported, some coordination would be required between the two parent nodes. The two parent nodes can align their TDD UL/DL configurations on the corresponding carriers. In this case, the IAB-MT can simultaneously receive DL from two parent nodes or transmit UL to two parent nodes. This is also feasible from RAN1 point of view. 
Proposal: When one IAB node is simultaneously connected to two parent nodes belonging to two different donors, the following cases are feasible from RAN1 point of view
· Inter-carrier, inter-band DC wherein no resource coordination is required
· Inter-carrier, intra-band DC in FR2 if two parent nodes have aligned TDD UL/DL configurations 
[bookmark: _Ref129681832]Conclusions
The issue raised by the RAN3 LS on inter-donor topology redundancy is analyzed, and shown to have two feasible cases as summarized in the following proposal.
Proposal: When one IAB node is simultaneously connected to two parent nodes belonging to two different donors, the following cases are feasible from RAN1 point of view
· [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Inter-carrier, inter-band DC wherein no resource coordination is required
· Inter-carrier, intra-band DC in FR2 if two parent nodes have aligned TDD UL/DL configurations 
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