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1 Introduction
In RAN2#116bis-e RAN2 reached the following agreements regarding BAP routing that [1]:
For each topology, the BAP address is configured to the boundary node by the CU of that topology via RRC (may need to check different scenarios). 
In the Routing configuration: A BH link and the corresponding next-hop BAP address belong to the topology of the CU that provided the configuration of that BH link and next-hop BAP address.
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.
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)
For inter-topology routing, the header rewriting configuration to include information that allows the boundary node to determine either the egress topology, or the ingress topology, or the traffic direction of a header-rewriting entry (selection of one of these expected). RAN3 to handle the St3-related aspects. 
The BH RLC CH mapping configuration of the boundary node includes information for the boundary node to differentiate mappings based on ingress topology and egress topology.
The UL mapping configuration to include information for the boundary node to determine the egress topology of each UL mapping entry.
In configurations, the topology is referred to as “F1-terminating CU’s topology” vs. “non-F1-terminating CU’s topology”. The terms “F1-terminating CU” and “non-F1-terminating CU” to be defined in St2 spec. 
Determination/execution of header rewriting is handled by the BAP TX entity. 
The routing configuration to include information that allows the boundary node to determine the topology each routing entry applies to. RAN3 to decide on St3-related aspects. 




Post RAN2#116bis-e RAN2, RAN2 conducted a short e-mail discussion “[Post116bis-e][079][eIAB] Open issues” [2] to capture open issues and input for Pre RAN2#117-e discussions. This contribution provides input on header rewriting for the inter-to-intra topology rerouting scenario.

2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
As indicated above, RAN2 agreed in RAN2#116bis-e that for both the inter-topology routing case and the intra-to-inter-topology re-routing case, there is only one header rewriting for a BAP packet. However, how to implement the inter-to-intra-topology re-routing scenario remains unclear. In this scenario, the intention is to rewrite the BAP header of the packet at the boundary node for inter-topology routing. However, if inter-topology routing is not possible (e.g. due a RLF of the egress link towards the other topology) intra-topology routing may be the only option for the packet. As such inter-to-intra-topology re-routing is expected to be a very rare scenario. Accordingly, it is preferable to adopt the simplest possible solution to address this case.

Observation: Inter-to-intra-topology re-routing is expected to be a rare scenario. It is preferable to adopt the simplest possible solution to address this case. 

In the e-mail discussion [3] the following possible options were proposed to address 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.

Since the egress topology is the same as the ingress topology, option 1 assumes that the BAP address of the upstream packet can be routed via the ingress topology parent node without any rewriting at the boundary node. Thus option 1 avoids the BAP header rewriting completely, and therefore is the simplest solution of the four options. However, for option 1 to work the boundary node must have a routing table entry for each BAP routing ID used in the ingress topology, even if this routing ID would normally be rewritten at the boundary node. Thus, there is an additional configuration complexity required to achieve option 1. 
On the other hand, both options 2 and 3 also suppose additional routing configurations are needed at the boundary node in order to address this inter-to-intra-topology re-routing scenario. The difference only being how the final BAP routing ID is determined. In option 2 the new routing ID of the packet is mapped directly from the packet’s ingress routing ID, whereas for Option 3 the mapping is indirect via the intended egress routing ID for inter-topology routing.
Option 4 is somewhat of a compromise between the full configuration of options 2 & 3, and no configuration of option 1. In option 4 the single default BAP routing ID per topology is rewritten to all egress packets for inter-topology rerouting. However, a major disadvantage of option 4 compared to the other options is that there is no possibility for differentiation of routing for different egress BAP routing IDs. 
Based on the previous discussion we have the following comparison among these 4 options:

	
	Configuration Complexity at Boundary Node
	Impact to BAP Specification
	Flexibility of route selection for rerouting

	Option 1
	High
	Minimal
	Good

	Option 2
	High
	High
	Good

	Option 3
	High
	High
	Good

	Option 4
	Low
	Low
	Poor



We can observe from the comparison above that Option 1 has the advantage both of low impact to the BAP spec, and the flexibility of determining how rerouting packets will be routed towards the donor IAB node. As such, we think that Option 1 should be taken as a baseline for the inter-to-intra-topology re-routing solution.

Proposal 1: RAN2 to adopt Option 1 as the baseline solution for inter-to-intra-topology re-routing.

As discussed above, the main drawback of option 1 is the complexity of configuring intra-topology routing table entries for each ingress routing ID, in addition to the inter-topology routing entries. Hence, it may be useful for RAN2 to consider how to simplify this configuration. For example, the boundary node could apply Rel. 16 rerouting for any ingress-topology routing that does not have an explicit entry in the routing table.

Proposal 2: RAN2 to discuss if further optimization is warranted to simplify boundary node configuration in the case of option 1 being agreed.
 
3 Conclusion
In this paper we briefly discussed header rewriting for the inter-to-intra topology rerouting scenario. We have the following observation and proposals:

Observation: Inter-to-intra-topology re-routing is expected to be a rare scenario. It is preferable to adopt the simplest possible solution to address this case. 

Proposal 1: RAN2 to adopt Option 1 as the baseline solution for inter-to-intra-topology re-routing.
Proposal 2: RAN2 to discuss if further optimization is warranted to simplify boundary node configuration in the case of option 1 being agreed.
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