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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
During the online discussion at RAN2#116bis-e meeting[1], there were the following agreements with respect to header rewriting: 
· Referring to previous agreement “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 FFS whether for upstream there would be a configuration optimization such that the “New Routing ID” is the same for all entries (a.k.a. default routing ID)
The above agreements apply for inter-topology routing, inter-topology rerouting and intra-CU inter-donor-DU rerouting cases. With respect to inter-donor DU rerouting, 4 options were summarized in [2]:
· 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.
This paper will discuss the above 4 options to provide the BAP configurations (i.e. header rewriting) for inter-donor DU rerouting in UL. 
2. Discussion
According the exiting agreements, header rewriting from the BAP routing ID in ingress CU topology to a new BAP routing ID in the egress CU topology is required for inter-topology routing and intra-CU inter-donor DU rerouting. It can save some standardization work to use common signalling to apply the same signalling framework for both header rewriting configurations respectively for inter-topology routing and intra-CU inter-donor DU rerouting. In the meanwhile, Option a provides good flexibility for the NW to provide header rewriting configurations.
Option b is a certain type of implementation of Option a, i.e. it is equivalent to that the same egress BAP routing ID is configured for all rerouted traffics based on Option a. Considering header rewriting from old BAP routing ID (i.e. ingress BAP routing ID) to new BAP routing ID (i.e. egress BAP routing ID) will be defined for inter-topology routing anyway, the similar signalling can be reused for Option b with minor standardization work. Furthermore, using of default egress BAP routing ID may affect the QoS of the rerouted traffic since all rerouted traffics has be transmitted following the default BAP routing ID while the default BAP routing ID may not.
For Option c, a BAP routing ID is included in the routing entry configured for each parent node. It implies that a backup BAP routing ID is provided for each routing entry for each parent. In such sense, Option c and Option b are almost equivalent.

Based on the above discussions, we propose:
RAN2 support Option a, i.e. header rewriting for inter-donor-DU re-routing should be based on (Ingress BAP routing ID, Egress BAP routing ID)-pairs. 
Then there is an issue of ambiguity between inter-donor DU re-routing and inter-topology routing as mentioned in Option a above. According to our understanding, Option a requires the similar BAP configurations as for inter-topology routing. The concern could be the possible ambiguity between BAP header rewriting configurations respectively for inter-donor DU re-routing and inter-topology routing. 
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Figure 1 3 cases of boundary IAB node
Whether the ambiguity exists depends on whether respective BAP header rewriting configurations intra-CU inter-topology routing and intra-CU inter-donor CU rerouting can be simultaneously provided for the same boundary IAB node. In the above figures, the topologies for header rewriting occurrences based on the previous discussions are illustrated,
· Case a-1, partial inter-topology migration with single parent BH link
The boundary IAB node has no parent BH link in F1-termination CU topology and there is single BH link in non-F1 termination topology. As intra-CU inter-donor DU rerouting requires at least two parent BH links in the same CU topology, intra-CU inter-donor DU rerouting is not applicable in this case, i.e. only inter-topology routing can be used in this case. There is no ambiguity in Case a-1. 
· Case a-2, partial inter-topology migration with two parent BH links 
The boundary IAB node has no parent BH link in F1-termination CU topology but there are two parent BH links in non-F1-termination CU topology. In addition to inter-topology routing, in the meanwhile the intra-CU inter-donor DU rerouting configuration in non-F1-termination CU topology can be provided for the boundary IAB node. There can be the said ambiguity for Case a-2. In this case, intra-CU inter-donor DU rerouting only can only occur in the non-F1-termination CU topology.
· Case b inter-topology routing/rerouting
The boundary IAB node has two parent BH links within which one is in F1-termination CU topology and the other is in non-F1 termination CU topology. As intra-CU inter-donor DU rerouting requires at least two parent BH links in the same topology in the same CU topology, intra-CU inter-donor DU rerouting cannot be used in this case, i.e. only inter-topology routing can be applied in this case. There is no ambiguity in Case b.
· Case c intra-CU inter-donor DU rerouting with NR-DC
In this case, the boundary IAB node is in F1-termination CU topology only, only intra-CU inter-donor DU rerouting can be applied. There is no ambiguity in Case c.
Observation 1 The ambiguity between header rewriting configurations respectively for inter-topology routing and intra-CU inter-donor DU rerouting only exists in partial inter-topology migration case, for which the intra-CU inter-donor DU rerouting can only occur in non-F1-termination CU topology.

In RAN2#116bis, there are the following agreements:
· FFS if The routing entry is associated by configuration with the topology the entry applies to, e.g. by an explicit indicator.
· The header rewriting configuration is provided via F1AP.
· FFS if The header rewriting configuration to include an indicator, which identifies either the egress topology, or the ingress topology, or the traffic direction (RAN2 to select one of these three options).
· For the two scenario of inter-topology routing and intra-to-inter-topology re-routing, there is only one header rewriting for a packet, where the header rewriting entry includes the BAP routing ID of the packet’s ingress topology and the BAP routing ID of the packet’s egress topology.

Observation 2 Based on the above agreements, certain topology indication will be considered at least for header rewriting configuration for inter-topology routing case.
Based on the above discussions, there are two options to solve the said ambiguity:
· Alt.1: topology indication for header rewriting configuration of inter-topology routing only.
When a boundary IAB node is provided with two types of header rewriting configurations, the first type of header rewriting configuration has topology indication for each entry (i.e. (old BAP routing ID, new BAP routing ID) pair) and it is used for inter-topology routing only, while the second type of header rewriting configuration has no topology indication and it is used for intra-CU inter-donor DU rerouting. It relies on the boundary IAB node to figure out the second type of header rewriting configuration is applied for which CU topology.
· Alt.2: Respective topology indication for different header rewriting configurations.
Topology indication is provided for each entry (i.e. (old BAP routing ID, new BAP routing ID) pair)to indicate if it is for inter-topology routing or intra-CU inter-donor DU rerouting..
RAN2 consider the following two alternatives for header rewriting configurations: 
a. Alt.1: include topology indication for header rewriting configuration of inter-topology routing but no topology indication for intra-CU inter-donor DU rerouting;
b. Alt.2: include respective topology indications for inter-topology routing and intra-CU inter-donor DU rerouting.

3. Conclusion
The observations and proposals are the following:
Observation 1 The ambiguity between header rewriting configurations respectively for inter-topology routing and intra-CU inter-donor DU rerouting only exists in partial inter-topology migration case, for which the intra-CU inter-donor DU rerouting can only occur in non-F1-termination CU topology.
Observation 2 Based on the above agreements, certain topology indication will be considered at least for header rewriting configuration for inter-topology routing case.

Based on the above discussions and observations, we have the following proposals:
1. RAN2 support Option a, i.e. header rewriting for inter-donor-DU re-routing should be based on (Ingress BAP routing ID, Egress BAP routing ID)-pairs.
1. RAN2 consider the following two alternatives for header rewriting configurations: 
3. Alt.1: include topology indication for header rewriting configuration of inter-topology routing but no topology indication for intra-CU inter-donor DU rerouting;
3. Alt.2: include respective topology indications for inter-topology routing and intra-CU inter-donor DU rerouting.
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