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1	Introduction
On local rerouting between Donor-DUs, RAN2 made the following agreement:
	RAN2 considers inter-donor-DU local rerouting to be in scope


Earlier RAN3 made a similar agreement:
	Inter-donor-DU local re-routing in Rel-17 IAB should be supported; details are FFS


and previous RAN3 agreed:
	In the inter-donor-DU re-routing case, the issue 2, i.e. how to achieve BAP routing towards the target donor DU for re-routed packets: wait for RAN2 progress


Furthermore, RAN3 sent an LS (R3-211298) to RAN2 telling the above and asking RAN2 solutions for BAP rerouting issue.
In this document we discuss earlier proposed solutions for BAP routing for inter-donor-DU rerouting and propose a simple solution.
2	Discussion
In Rel-17 IAB, inter-donor-DU local rerouting is agreed to be supported.  There are two issues to be solved for inter-donor-DU local rerouting:
1. Source-address-based IP packet filtering
2. BAP-address-based local rerouting
While the first issue is discussed and decided in RAN3, the second issue is for RAN2 to solve. RAN3 already discussed several options for issue 2 but decided to wait RAN2 progress.
The following options were discussed in RAN3 [R3-211205]:
	Another issue of the inter-donor-DU re-routing is how to enable the re-routed packets being routed to the target donor-DU, since the BAP routing ID in the re-routed packets still carry the old BAP address which indicates the old IAB-donor-DU. Some contributions proposed the following solutions:
Option 1: BAP header modification [1][2][6][7] .This option means that the contained BAP routing ID(at least the destination BAP address part) will be changed to refer to the target IAB-donor-DU, when an IAB-node perform inter-donor-DU re-routing. Some pre-configuration about how to derive the new BAP header info based on the old BAP header info may be necessary. 
Option 2: Using shared BAP address among the subset of IAB-donor-DUs which allow re-routing[3]. This option corresponds to the option 4 for issue 1. It means that all the IAB-donor-DUs in the subset which allows re-routing among them should be configured with same BAP address. But this option does not align with the R16 assumption that the BAP address of each IAB-node/IAB-donor-DU is unique in the area of an IAB-donor-CU, and may cause some routing confliction for other normal UL packets.
Option 3: Changing of BAP receiving behavior at the IAB-donor-DU[7]. This option will not change the BAP header in the re-routed packets, but requires that the IAB-donor-DU submit all received UL packets to the IP layer, without checking the contained BAP address. This option can avoid that the IAB-donor-DU discard packets with a BAP address which is different from the one configured to this donor-DU, but it is still unclear that how to ensure the re-routed packets being properly routed towards the target IAB-donor-DU, at the intermediate IAB-nodes. So ZTE may provide some further explanation of this option.  
Alternatively, Option 3b: Introduce Donor-CU BAP address and use it as UL destination address. The routing tables can be configured using the existing BAP addresses of Donor-DUs as Next Hop nodes and re-routing is done as in Rel16 among the configured paths to the same destination BAP address. Donor-DU is configured with the BAP address of the Donor-CU in addition to its own BAP address and the behaviour is changed such that it accepts packets with BAP address of the Donor-CU in addition to the packets with its own BAP address.
Option 4: configure a default BH RLC CH and default BAP routing ID[2]. In this option, the RRCReconfiguration message towards top-level migrated IAB node or descendant nodes can include a default configuration, e.g., default BAP routing ID and default BH RLC CH, which can be used to transmit the buffered on-the-fly packets.


Option 4 was seen by many companies as a special case of Option 1 re-routing all inter-donor-DU traffic to a default link.
In RAN2 contributions some of the above options were also discussed. 
Option 2 was discussed in [R2-2100595]. Option 2 introduces a routing ambiguity for an IAB-node that is dual-connected to two IAB-donor-DUs. Since both IAB-donor-DUs carry the same BAP address, BAP routing on this IAB-node cannot resolve between MCG link and SCG link. This ambiguity is proposed to be solved by assigning a different set of BH RLC CH IDs to the MCG link than to the SCG link. This would, however, mix BH RLC mapping with the BAP routing, i.e., BAP routing (even in normal case without local re-routing) would not be based on BAP Routing ID only as in Rel-16.
Option 1 was discussed in [R2-2101503] where it was proposed to update the BAP address carried in the BAP PDU to the BAP address of the new donor DU when inter-donor DU local re-routing is performed. Option 1 was also discussed in [R2-2101142] where it was proposed to support UL packet local rerouting to another IAB-donor-DU by BAP address and path ID modification, both for the intra-CU and inter-CU topology. This implies that the Rel-16 principle not to change the BAP header would be violated. Also, it would not be visible from the header that the BAP PDU has been rerouted.
2.1	Donor-CU BAP address as UL destination address
By introducing BAP address also for the donor-CU in addition to donor-DUs, the inter-donor-DU local re-routing can be solved in a simple and elegant way. Then the routing ID used in the BAP header of upstream BAP data PDUs would carry the BAP address of the donor-CU. The routing tables of the IAB-nodes whose parent node(s) are donor-DUs, can be configured using the existing BAP addresses of Donor-DUs as Next Hop nodes. The inter-donor-DU local re-routing can be done as in Rel16 among the configured paths to the same destination BAP address (=CU BAP address). Donor-DU needs to be configured with the BAP address of the Donor-CU in addition to its own BAP address and the behaviour of the donor-DU is changed such that it accepts packets also with BAP address of the Donor-CU in addition to the packets with its own BAP address.
Observation 1: Introducing donor-CU BAP address and using it for upstream routing allows inter-donor-DU local re-routing with minimal changes.
The benefit of using the donor-CU BAP address as UL destination address is that there is no need to change the BAP header in case of local re-routing due to RLF. Also, Rel-16 routing principles can be re-used as such.
Donor-CU BAP address and path ID can be kept even in inter-CU re-routing since the destination of upstream packet does not change even if the packet is routed via IAB-nodes under a different donor-CU. This, however, requires that the Donor-CU BAP addresses are coordinated between the CUs and for a given Donor-CU the same BAP address is allocated in different topologies.
Observation 2: Donor-CU BAP address can be used also in inter-CU re-routing.
We propose for BAP routing in case of inter-donor-DU local re-routing.
Proposal 1: Introduce donor-CU BAP address into Routing ID and use it for upstream routing. Donor-DU BAP address is still used as Next Hop BAP address by its child nodes.
3	Conclusion
This document has made the following observations:
Observation 1: Introducing donor-CU BAP address and using it for upstream routing allows inter-donor-DU local re-routing with minimal changes.
Observation 2: Donor-CU BAP address can be used also in inter-CU re-routing.
And proposed the following:
Proposal 1: Introduce donor-CU BAP address into Routing ID and use it for upstream routing. Donor-DU BAP address is still used as Next Hop BAP address by its child nodes.




