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1	Introduction
RAN3 has indicated the following preferences to RAN2:
	· [bookmark: _Hlk90641386]One common inter-donor topology transport mechanism should be defined for all scenarios where traffic between a donor and an IAB DU traverses the network under another donor; FFS whether it is possible to achieve a common signaling design for all scenarios
· RAN3 prefers that the boundary node processes access traffic in the same manner as the non-boundary access IAB-node.
· RAN3 prefers that the boundary node performs BAP header rewriting only for traffic routed on BAP layer from a BH link in one topology to a BH link in the adjacent topology, for both UL and DL traffic.
· FFS: In addition to BAP header rewriting, performs routing and bearer mapping in the same manner as the non-boundary intermediate IAB-node.


RAN3 has made a modelling assumption for inter-CU routing such that there is a single boundary node for a connection between two topologies. And therefore, that boundary node belongs to two topologies of two donor-CUs.
Recent RAN2 agreement (116-e):
	Inter Topology Routing
· Go with B, including the following: 
- If BAP address matches, deliver to upper layer;
Else:
- If routing ID matches rewriting table, perform the header rewriting;
- perform routing and mapping to BH RLC CH.
· For downstream, the boundary node is able to identify/differentiate the traffic routed from inter-topology vs. the traffic routed from intra-topology, based on the ingress link.
· For downstream at the boundary node, for any received data from inter-topology identified by the ingress link:
The data is delivered to upper layer, if the BAP address in the header is same as the boundary node BAP address configured in the topology of the ingress link (of this packet); otherwise, the data is determined as to be header rewritten (assumes support only of topology where decedent nodes belong to same topology).
(This requires that traffic not terminated at the boundary node should not use the BAP address in header same as the boundary node BAP address configured in the topology of the ingress link.)
Perform the header rewriting based on the configured rewriting table, and then perform routing and mapping to BH RLC CH.
· For upstream at the boundary node, for any received data from lower layer:
We may keep the ingress BAP text of R16 (that is intended for donor DU but general in Stage-3), i.e. if the BAP address in header match the boundary node BAP address configured in the topology of the ingress link, deliver to upper layer. 
The data is determined as to be header rewritten and perform the header rewriting accordingly, if routing ID in header matches any “previous routing ID” in the rewriting table; and then perform routing and mapping to BH RLC CH. 
1. For Upstream, The pre-condition/criteria of “BAP header rewriting for re-routing” is that there is no available next hop found based on BAP routing ID and based on BAP address in the routing table (e.g. due to BH RLF, congestion or type2 indication, etc.), as in R16.



Informative summary of the remaining open issues for BAP routing from R2-2200008:
	BAP routing: 
· For configurations at the boundary node, how to decide whether:
· BAP address of boundary node in RRC refers to: topology 1 vs. topology 2
· Consider implicit indication, e.g., based on the CU sending the RRC configuration (or RRC container).
· Mapping of next-hop BAP address to egress link config in RRC (UL): Topology 1 vs. Topology 2.
· Consider implicit indication, e.g., based on the CU sending the RRC configuration (or RRC container).
· BAP routing entry in F1AP refers to: Topology 1 DL vs. topology 1 UL vs. topology 2 UL
· Consider adding explicit indicator to BAP rewriting entry, e.g.:  
· Option 1: Explicit indicator of top1 DL, top1 UL, top 2 UL.
· Option 2: Explicit indicator of egress topology (UL and DL differentiation within egress topology same as in Rel-16, i.e., based on implementation).
· BAP rewriting entry in F1AP (RAN3 WA) refers to: Inter-topology DL vs. inter-topology UL vs. intra-topology UL.
· Consider adding explicit indicator to BAP rewriting entry, e.g.: 
· Option 1: Explicit indicator of inter-DL, inter-UL, intra-UL (St3: inter-DL may be implicit by just not having the inter/intra-UL indicator).
· Option 2: Explicit indicator of top1 vs. top2 for each of the two BAP routing IDs in the entry.
· BH RLC CH mapping in F1AP refers to: Inter-topology DL vs. inter-topology UL vs. intra-topology DL vs. intra-topology UL.
· Consider adding explicit indicator to BH RLC CH mapping entry, e.g.: 
· Option 1: Explicit indicator of inter-DL, inter-UL, intra-DL, intra-UL.
· Option 2: Explicit indicator of top1 vs. top2 for each of the (BH RLC CH ID, next/prior hop BAP address) pair in the entry.
· UL mapping in F1AP refers to: Topology 1 vs. topology 2.
· Consider adding explicit indicator to UL mapping.
· How to explicitly indicate a “topology” in a configuration (i.e., “top1” vs “top2”):
· For RRC: E.g., not necessary since implicit.
· For F1AP: E.g., implicit for topology of configuring CU and explicit indicator for topology of non-configuring CU.
· We introduced two new BAP processing steps at the boundary node: (1) determining whether descendant traffic is intra- or inter-topology traffic, and (2) execution of BAP header-rewriting. 
· Should these steps be performed by the BAP TX entity or the BAP RX entity? Should they be different for UL and DL (note: This would break with Rel-16 principles). 
· Is this different for inter-topology routing vs. (intra/inter-topology) inter-donor-DU re-routing?


In this contribution we discuss the remaining open issues and propose a way forward.
2	Discussion
The choice of Option B for boundary node modeling in RAN2 is motivated by the assumptions made in RAN3. While technical merits of this solution are not critically evaluated in RAN2 with respect to other solution candidates (e.g., Option C).
One of the obvious disadvantages of the selected modeling option is the higher complexity as compared to possible alternatives. The complexity means the cyclomatic complexity of pseudocode/algorithm in the specification, changes to be made for feature implementation, as well as a high number of items for further study (FFS). It is worth also noting that the remaining FFS items are to be handled quickly (due to the approaching deadline in Rel.17), which increases the risk of errors in the release. 
Observation 1: The selected solution for the boundary node modeling is associated with an increased risk of errors in the specification.
To reduce the complexity of the boundary node operation, as well as reduce potential of errors in the release, it seems necessary to target simplification (whenever possible) when resolving remaining issues of inter-topology (re)routing.
Proposal 1: RAN2 prioritizes solutions that allow for simplification when resolving the remaining issues related to inter-topology (re)routing.
Further, we propose several solutions that, as we think, may simplify the inter-topology (re)routing for the selected boundary node modeling (i.e., Option B).
As per current assumptions accepted in RAN2, inter-topology (re)routing is performed based on header rewriting information and inter-topology routing information. It seems possible that data packets experience the dead-end at IAB-node or unnecessary/inappropriate (re-)routings if those data structures are configured separately (i.e., with a delay). For example, a header rewriting was performed based on the just-updated “rewriting table”, but there is no egress link available because a table for that wasn’t updated yet.
Observation 2: Separate configurations of routing and header rewriting information may cause undefined behavior during inter-topology (re)routing.
Proposal 2: BAP header rewriting, and routing information should be configured in a way excluding their implementation with an outdated counterpart, e.g., header rewriting information should be part of routing configuration.
Another aspect considered for FFS is whether a boundary node should first perform header rewriting or egress link selection. The initial suggestion was that header rewriting goes first. However, this may result in a double rewriting of a header if the egress link is not available.
For avoiding unnecessary header rewriting, the egress link should be selected first. If the inter-topology link is unavailable, then an intra-topology egress link may be selected, and unnecessary header rewriting operation (due to the initial inter-topology route) can be avoided. With such an order, the header rewriting functionality can be easily incorporated into the routing table, and the complexity of the feature is reduced.
Proposal 3: Egress link selection is performed first and only if that egress link requires header rewriting, then perform header rewriting.
Inter-topology routing is proposed to be “previous routing ID to new routing ID” mapping. If this approach is also applied for inter-topology re-routing or inter-donor-DU re-routing, the complexity of configurations becomes unreasonably high (due to numerous combinations of BAP addresses and PATH IDs). We think that rerouting in Rel.17 should be based on the BAP address only, as it is in Rel.16.
Proposal 4: Re-routing in Rel.17 (including inter-topology re-routing) should be performed based on BAP address only, following Rel.16 principle.

3	Conclusion
We have made the following observations and proposals:
Observation 1: The selected solution for the boundary node modeling is associated with an increased risk of errors in the specification.
Observation 2: Separate configurations of routing and header rewriting information may cause undefined behavior during inter-topology (re)routing.

Proposal 1: RAN2 prioritizes solutions that allow for simplification when resolving the remaining issues related to inter-topology (re)routing.
Proposal 2: BAP header rewriting, and routing information should be configured in a way excluding their implementation with an outdated counterpart, e.g., header rewriting information should be part of routing configuration.
Proposal 3: Egress link selection is performed first and only if that egress link requires header rewriting, then perform header rewriting.
Proposal 4: Re-routing in Rel.17 (including inter-topology re-routing) should be performed based on BAP address only, following Rel.16 principle.




