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In the previous RAN3#111e meeting [1], the inter-donor DU local re-routing was discussed resulting in a LS [2] sent to RAN2 with the following statement:
Inter-donor-DU local re-routing in Rel-17 IAB should be supported; details are FFS  
In this RAN3-111e meeting, the following two issues related to the inter-donor-DU UL re-routing are discussed:
‐	Issue 1. Source IP filtering. This issues mainly focuses on how to solve the potential discarding problem for the re-routed packets which is resulted from the deployed source IP address filtering mechanism in the target IAB-donor-DU, and potentially the transport network nodes.
‐	Issue 2. BAP routing towards the target IAB-donor-DU. This issue mainly focuses on how to enable the re-routed packets being routed to the target IAB-donor-DU, when the destination BAP address in the BAP routing ID of the re-routed packets does not correspond to target IAB-donor-DU. 
RAN3 assumes that issue 2 should be handled by RAN2. So RAN3 would like to ask RAN2 to discuss solutions for issue 2 to support the inter-donor-DU re-routing.
In this paper, we discuss how to enable local re-routing to an alternative IAB-donor-DU, as well as how to configure the IAB-nodes and IAB-donor-DUs accordingly.

Discussion
As stated in the RAN3 LS [2], the inter-donor DU local re-routing is not feasible with Rel-16 IAB.
From the RAN2’s view, there are two issues:
· An IAB-node cannot re-route BAP PDUs in the upstream direction to an alternative donor-DU. Indeed, in case the egress link to transmit a BAP PDU according to the BAP routing ID is not available, an IAB-node selects an alternative egress link in the BH routing configuration table based on routing entries with the same destination BAP address, i.e., by disregarding the BAP path ID. In the upstream direction, the destination BAP address of BAP PDUs corresponds to one of the several IAB-donor-DUs available. As the IAB-donor-DUs are set with different BAP addresses, an IAB-node may find an alternative path in its routing table to reach the same IAB-donor-DU, but it has no information to identify an alternative IAB-donor-DU that could be reached through an alternative path.  

Observation 1: an IAB-node has no information in its BH routing configuration to identify an alternative IAB-donor-DU that could be reached through an alternative path in the upstream direction.

· Assuming a BAP PDU arrives at an alternative IAB-donor-DU, this latter would discard the BAP PDU as the destination BAP address would not match its own BAP address.

Observation 2: In the upstream direction, a re-routed BAP PDU arriving at an alternative IAB-donor-DU would be discarded as the destination BAP address of the BAP PDU would not match the BAP address of the alternative IAB-donor-DU.
Moreover, assuming that an IAB-donor-DU can receive a re-routed BAP PDU first intended to another IAB-donor-DU, the IP packet delivered to the upper layers may be discarded due to the IP filtering applied on the wireline network connecting the IAB-donor-DUs and the IAB-donor-CU. This is an issue addressed by RAN3, with some proposals gathered in [3], one of the option being to only allow re-routing among a configured subset of IAB-donor-DUs, where source IP filtering is not activated. As explained in [4], source IP filtering may not be applied within IP subnets of limited size, and a BAP PDU conveying an IP packet belonging to a given IP subnet could be re-routed toward an IAB-donor-DU belonging to the same IP subnet.

Observation 3: The re-routing of BAP PDUs may only be possible toward IAB-donor-DUs where source IP filtering is not activated or which belongs to the same IP subnet.

Group of Donor-DUs and BH routing configuration enhancement
To solve the above issues, it is proposed to gather IAB-donor-DUs into groups based, for instance, on the IP filtering policy in the wired backhaul network. It means that, regarding the IP filtering, the re-routing of BAP PDUs would be possible toward IAB-donor-DUs belonging to the same group as the IAB-donor-DU initially targeted. Each IAB-donor-DU is therefore associated to a Group ID defined by the IAB-donor-CU. 
Proposal 1: Each IAB-donor-DU is associated to a Group ID defined by the IAB-donor-CU.
Proposal 2: The grouping of donor DUs into groups may be based, for example, on the IP filtering policy in the wired backhaul network.

Then three options are proposed regarding the format and the usage of the Group ID:
Option 1
The IAB-donor-CU provides routing configuration information to the IAB-nodes with at least one entry with the destination BAP address being the BAP address of the targeted IAB-donor-DU (indicated in the BAP header), and the path ID and the next hop BAP address of the entry indicating an alternative path towards another IAB-donor-DU.
With such entry, the IAB-nodes can follow the routing operations defined in Rel-16 to route a BAP PDU up to an IAB-donor-DU different from the IAB-donor-DU targeted by the BAP Routing ID in the header. With the example of Figure 1, the IAB-node 2 has an alternative path toward IAB-node 1 to re-route a BAP PDU with destination BAP address A1. Also, the IAB-node 1 has a path defined toward IAB-Donor-DU2 in its BH routing configuration.
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Proposal 3: The IAB-donor-CU provides routing configuration information to the IAB-nodes with at least one entry with the destination BAP address being the BAP address of the targeted IAB-donor-DU, and the path ID and the next hop BAP address of the entry indicating an alternative path towards another IAB-donor-DU.

Option 2
The Group ID is provided by the IAB-donor-CU to the IAB-nodes as an additional parameter in their BH routing configuration. For instance, each entry of the BH routing configuration includes a Group ID field to identify the group associated with the destination BAP address in the entry. Thus, an IAB-node willing to re-route a BAP PDU in the upstream direction, will be able to select an alternative destination BAP address that belongs to the same group as the destination BAP address indicated in the BAP header of the BAP PDU. The Group ID field may be represented with few bits. One bit may even be sufficient assuming there is no IP filtering in the wired backhaul.
Proposal 4: The Group ID is provided by the IAB-donor-CU to the IAB-nodes as an additional parameter in their BH routing configuration.

Option 3
The Group ID may consist of a Group address representing a secondary BAP address for an IAB-donor-DU. Thus, each IAB-donor-DU is configured by the IAB-donor-CU with a unique BAP address and a Group address, and each of the IAB-donor-DUs in a group is configured with the same group address.
In such a case, the BH routing configuration may comprise entries with a Group address as the destination BAP address. Several entries with the same Group address may be provided by the IAB-donor-CU in case several paths exists towards IAB-donor-DUs belonging to the same group. 
Besides, when an IAB-node generates a BAP PDU, the destination BAP address may be the Group address to allow local re-routing to allow local re-routing toward a different IAB-donor-DU within the same group.
Proposal 5: The Group ID may consist of a Group address representing a secondary BAP address for an IAB-donor-DU, and configured by the IAB-donor-CU along with the unique BAP address.
Proposal 6: An IAB-node generating a BAP PDU may select a Group address as the destination BAP address for the BAP PDU.

BAP Routing ID update
In relation with the option 2 above, when local re-routing toward a different IAB-donor-DU is applied by an IAB-node, the BAP Routing ID in the header of BAP PDUs may be updated to reflect the new destination BAP address and the new path followed by the BAP PDUs.
By updating the header to include the unique BAP address of the different IAB-donor DU, the specifications of the routing operations of the next IAB-nodes may be unchanged. Furthermore, additional processing at the different IAB-donor DU, which would be required to avoid BAP PDUs being discarded if the header was not updated, can be avoided.
Proposal 7: An IAB-node may update the BAP routing ID of the BAP PDUs that are re-routed toward a different IAB-donor-DU.

Receiving operation enhancement
To avoid discarding a received BAP PDU at an IAB-donor-DU because the destination BAP address is different from its unique BAP address, the IAB-donor-DU may be configured by the IAB-donor-CU with a new filtering condition.
The new filtering condition may include one of the followings:
· All BAP PDUs received at the IAB-donor-DU can be accepted for further processing,
· The destination BAP address in the header of the BAP PDU matches a unique BAP address included in a list of unique BAP addresses of acceptable IAB-donor-DUs provided by the IAB-donor-CU,
· The header of the BAP PDU includes a Group address that matches a Group address provided by the IAB-donor-CU.
Proposal 8: The IAB-donor-DUs may be configured by the IAB-donor-CU with a new filtering condition applied when receiving BAP PDUs.


Conclusion
In this contribution, we discuss some possible enhancements of BAP sublayer to enable local re-routing to an alternative IAB-donor-DU.
Observation 1: an IAB-node has no information in its BH routing configuration to identify an alternative IAB-donor-DU that could be reached through an alternative path in the upstream direction.
Observation 2: In the upstream direction, a re-routed BAP PDU arriving at an alternative IAB-donor-DU would be discarded as the destination BAP address of the BAP PDU would not match the BAP address of the alternative IAB-donor-DU.
Observation 3: The re-routing of BAP PDUs may only be possible toward IAB-donor-DUs where source IP filtering is not activated or which belongs to the same IP subnet.

Proposal 1: Each IAB-donor-DU is associated to a Group ID defined by the IAB-donor-CU.
Proposal 2: The grouping of donor DUs into groups may be based, for example, on the IP filtering policy in the wired backhaul network.
Proposal 3: The IAB-donor-CU provides routing configuration information to the IAB-nodes with at least one entry with the destination BAP address being the BAP address of the targeted IAB-donor-DU, and the path ID and the next hop BAP address of the entry indicating an alternative path towards another IAB-donor-DU.
Proposal 4: The Group ID is provided by the IAB-donor-CU to the IAB-nodes as an additional parameter in their BH routing configuration.
Proposal 5: The Group ID may consist of a Group address representing a secondary BAP address for an IAB-donor-DU, and configured by the IAB-donor-CU along with the unique BAP address.
Proposal 6: An IAB-node generating a BAP PDU may select a Group address as the destination BAP address for the BAP PDU.
Proposal 7: An IAB-node may update the BAP routing ID of the BAP PDUs that are re-routed toward a different IAB-donor-DU.
Proposal 8: The IAB-donor-DUs may be configured by the IAB-donor-CU with a new filtering condition applied when receiving BAP PDUs.
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