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1 Introduction
Routing and re-routing issues have been discussed in previous RAN2 meetings. The following aspects on BAP routing open issues are expected to be discussed in this meeting [1][2]:
- BAP re-writing mapping configurations for UL inter-donor-DU re-routing, including include option a to d (identified in [Post116bis-e][079]).

- Aspects BAP#1, BAP#4, BAP#2, BAP#3 (identified in [Post116bis-e][078]).

In this contribution, we would like to discuss the open issues on BAP re-writing mapping configurations for UL inter-donor-DU re-routing, including option a to d.
2 Discussion 
In [2], it summarizes the following options for the optimization of rewriting mappings for UL inter-donor-DU re-routing which have been proposed in prior meetings/discussions:

Option a: No optimization, i.e., inter-donor-DU re-routing uses configurations of (Ingress BAP routing ID, Egress BAP routing ID)-pairs. For this option, we need to resolve the ambiguity between re-routing and inter-topology routing for a boundary node as discussed during [AT116bis-e][049][eIAB].

Option b: Rewriting mapping for inter-donor-DU re-routing is based on a default egress BAP routing ID(s) configured for each parent link.

Option c: Rewriting mapping for inter-donor-DU re-routing is based on the BAP routing IDs included in the routing entries configured for each parent.

Option d: Others.

In previous meetings, RAN2 has already agreed that “Will have rewriting mapping configuration(s) Old routing ID to New routing ID that limits the possible rewriting (for all cases of re-writing)”. It is not helpful to revert this agreement at the last meeting for this R17 feature. For this reason, option c is ruled out. Option b is an optimization for the signaling but may have constraint on the routing path selection on the target path, which is not an optimization from performance aspect. Besides, option b can be used based on option a by network implementation. Therefore, we propose to go for option a, which is align with the previous agreement.
Proposal 1: Option a is selected: No optimization, i.e., inter-donor-DU re-routing uses configurations of (Ingress BAP routing ID, Egress BAP routing ID)-pairs.
In [2], it also summarizes the issue BAP#1 as follows.
Considering below options for the scenario of inter-to-intra-topology re-routing:

Option 1: No header rewriting is applied, and the upstream packet’s BAP routing ID in the ingress topology contains the BAP address of the IAB-donor-DU in the same topology.

Option 2: Header rewriting is applied based on a header-rewriting entry, which contains the packet’s ingress BAP routing ID and the BAP routing ID of the packet’s egress topology after inter-to-intra re-routing. 

Option 3: Header rewriting is applied based on a header-rewriting entry, which contains the BAP routing ID of the packet’s intended egress topology after inter-topology routing and the BAP routing ID of the packet’s egress topology after inter-to-intra re-routing.

Option 4: The boundary node is configured with a default BAP routing ID for each topology via RRC, and such default BAP routing ID can be used as the egress routing ID when applying inter-topology rerouting.
Based on the above summary and previous RAN2 discussions, it indicates that the BAP header rewriting configuration for inter-to-intra topology re-routing should use a separate table than for the two scenario of inter-topology routing and intra-to-inter-topology re-routing to avoid routing ID ambiguity. RAN2 should make an agreement on this.
Proposal 2: BAP header rewriting configuration for inter-to-intra topology re-routing uses a separate table from that for the two scenario of inter-topology routing and intra-to-inter-topology re-routing.
We will provide our opinion on the selection among these options. Note that Option 4 here is the same as Option b discussed above. As explained earlier, it should be considered as an implementation and should not be specified.
In option 1, no header rewriting is applied, and the upstream packet’s BAP routing ID in the ingress topology contains the BAP address of the IAB-donor-DU in the same topology. This option is feasible if RAN2 specifies that for upstream traffic in partial migration and inter-topology redundancy, the BAP address of the BAP routing ID used in the ingress topology should always be the BAP address of the IAB-donor-DU of the CU1 (the F1-terminationg CU).
In option 2, header rewriting is applied based on a header-rewriting entry, which contains the packet’s ingress BAP routing ID and the BAP routing ID of the packet’s egress topology after inter-to-intra re-routing. If header rewriting configuration is checked first, this option may involve checking two header rewriting configurations. The boundary node first checks the header rewriting configuration for inter-topology routing and then checks the egress link availability. If the egress link corresponding to the new routing ID is unavailable, it will check the header rewriting configuration for inter-to-intra re-routing. 
An alternative approach for option 2 is to check the upstream egress link availability first. Based on RAN3 agreement “If IAB node establishes NRDC before F1-C, the IAB node can implicitly derive whether MN or SN is the F1-terminating donor, e.g., based on who provides the default BAP configuration”, the boundary node is able to derive the relation of egress link and the topology. If the egress link for the F1-terminating topology is unavailable, then the boundary node checks the header rewriting configuration for inter-to-intra re-routing. If there is an ingress routing ID match, then one header rewriting is enough. If there is no such match found, it means that this is an intra-topology packet and there is no need for header rewriting. This alternative approach is more efficient since it only checks header rewriting configuration once.
Observation 1: If egress link availability is checked first, the header rewriting configuration is only checked once for option 2. 
In option 3, header rewriting is applied based on a header-rewriting entry, which contains the BAP routing ID of the packet’s intended egress topology after inter-topology routing and the BAP routing ID of the packet’s egress topology after inter-to-intra re-routing. This option involves two steps. The first step is to check the header rewriting configuration for inter-topology routing and find the new routing ID. If the egress link corresponding to the new routing ID is unavailable, then search this new routing ID in the header rewriting configuration for inter-to-intra topology. Compared with option 1 and 2, this option is less efficient since it must check the header rewriting configuration twice.
Proposal 3: Down select from option 1 and option 2 for header rewriting for inter-to-intra topology re-routing:
Option 1: No header rewriting is applied, and the upstream packet’s BAP routing ID in the ingress topology contains the BAP address of the IAB-donor-DU in the same topology.

Option 2: Header rewriting is applied based on a header-rewriting entry, which contains the packet’s ingress BAP routing ID and the BAP routing ID of the packet’s egress topology after inter-to-intra re-routing. 

Proposal 4: If option 2 is selected, egress link availability is checked first to reduce the number of header rewritings.
3 Conclusion

In this contribution we discuss on BAP open issues and have the following proposals: 
Proposal 1: Option a is selected: No optimization, i.e., inter-donor-DU re-routing uses configurations of (Ingress BAP routing ID, Egress BAP routing ID)-pairs.
Proposal 2: BAP header rewriting configuration for inter-to-intra topology re-routing uses a separate table from that for the two scenario of inter-topology routing and intra-to-inter-topology re-routing.
Observation 1: If egress link availability is checked first, the header rewriting configuration is only checked once for option 2. 
Proposal 3: Down select from option 1 and option 2 for header rewriting for inter-to-intra topology re-routing:

Option 1: No header rewriting is applied, and the upstream packet’s BAP routing ID in the ingress topology contains the BAP address of the IAB-donor-DU in the same topology.

Option 2: Header rewriting is applied based on a header-rewriting entry, which contains the packet’s ingress BAP routing ID and the BAP routing ID of the packet’s egress topology after inter-to-intra re-routing. 

Proposal 4: If option 2 is selected, egress link availability is checked first to reduce the number of header rewritings.
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