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1. [bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In RAN2 116bis-e meeting [1], following agreements were achieved for BAP routing. And in this contribution, some remaining open issues for BAP routing are further investigated.
	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)
[049] 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. 
[049] 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.
[049] The UL mapping configuration to include information for the boundary node to determine the egress topology of each UL mapping entry.
[049] 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. 
[049] Determination/execution of header rewriting is handled by the BAP TX entity. 
[049] 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. 


2. Discussion
UL inter-donor-DU re-routing
The following options for the optimization of rewriting mappings for UL inter-donor-DU re-routing have been proposed in last meeting, and we need to down-select among them in this meeting.
	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.


For Option a, BAP header rewriting based rerouting is based on the Header Rewriting Configuration which includes the (Ingress BAP routing ID, Egress BAP routing ID)-pairs. And Option a share the same principle with the 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)”. While for the ambiguity between re-routing and inter-topology routing, it can be easily resolved by the explicit information to differentiate them in the Header Rewriting Configuration.
For Option b, it is a particular case of Option a, and it can be implemented by setting the egress BAP routing IDs of all the rewriting mapping entry to the same default BAP routing ID. For the intra-CU rerouting, it’s based on the serving CU’s implementation to allocate only one default BAP routing ID or several backup BAP routing IDs for rerouting. And for inter-CU rerouting, the number of backup BAP routing IDs used for rerouting is based on the target CU’s decision.
For Option c, the BAP header rewriting based rerouting is based on the routing configuration and to find an available egress BH link with different destination BAP address. Since Option c is based on the BH Routing Configuration rather than the Header Rewriting Configuration which goes against with the previous agreements. We’d better not to overturn the previous agreements at the last meeting.
Observation 1: Option b is a particular case of Option a, and it can be implemented by setting the egress BAP routing IDs of all the rewriting mapping entry to the same default BAP routing ID.
Proposal 1: Rewriting mapping for inter-donor-DU re-routing is based on the (Ingress BAP routing ID, Egress BAP routing ID)-pairs in the Header Rewriting Configuration.
Anyway, there is going to happen that no matched entry is found in the Header Rewriting Configuration or the egress BH link is unavailable for the matched entry in the Header Rewriting Configuration. However, some entries in the BH Routing Configuration maybe available and can be also used for inter-DU rerouting. Then, IAB node can perform local inter-DU rerouting based on the BH Routing Configuration if no available egress link is found based on the Header Rewriting Configuration.
Proposal 2: IAB node can perform local inter-DU rerouting based on the BH Routing Configuration if no available egress link is found based on the Header Rewriting Configuration.
BAP#01 Inter-to-intra-topology re-routing
	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.


For Option 1, it adds additional restriction to the CU when configuration the BAP routing ID in the ingress topology. And in this way, it’s not very well to design separate rerouting procedures for different rerouting scenarios. In addition, it goes against with the 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)”.
For Option 2, the header-rewriting entry is out of the way than the entries for inter-topology routing and inter-DU rerouting, and this header-rewriting entry can be only used for inter-to-intra re-routing. Which means in the Header Rewriting Configuration, there are two entries with the same ingress BAP routing ID where one for inter-topology routing and the other for inter-to-intra re-routing in case of unavailable of inter-topology routing. Therefore, we need to further introduce explicit information to differentiate between them.
For option 4, it goes against with the 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)”.
For Option 3, the inter-to-intra re-routing is performed by the BAP entity gradually for inter-topology routing and inter-donor-DU rerouting. The BAP entity firstly lookups the Header Rewriting Configuration to find a matched entry for inter-topology routing. In case of the egress BH link for inter-topology routing is not available, the BAP entry further lookups the Header Rewriting Configuration to find a matched entry for rerouting with the intended egress BAP routing ID after inter-topology routing. In this option, only once BAP header rewriting operation is needed and it can mostly reuse the BAP operation of inter-topology routing and inter-donor-DU rerouting.
Proposal 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.
BAP#02
The issues for BAP#02 can be directly resolved by RAN3 via F1AP signaling design.
[bookmark: OLE_LINK2]BAP#03
	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)


All the three options have the same motivation to resolve the BAP Routing ID collision across topologies, and all of them can work well. However, this issue can be also directly resolved by RAN3 as BAP #02.
BAP#04
	FFS on whether the header rewriting configuration to include information that allows the boundary node to determine the entry for re-routing.


Because the same ingress BAP routing ID may be used for the entries for inter-topology routing and inter-DU rerouting, explicit indication is necessary in the Header Rewriting Configuration to differentiate the entry for re-routing and the entry for inter-topology routing.
Proposal 4: Include explicit indication in the Header Rewriting Configuration to differentiate the entry for re-routing and the entry for inter-topology routing.
Conclusion
This contribution aims to resolve remaining issues for BAP routing. And following observations and proposals are concluded.
Observation 1: Option b is a particular case of Option a, and it can be implemented by setting the egress BAP routing IDs of all the rewriting mapping entry to the same default BAP routing ID.
Proposal 1: Rewriting mapping for inter-donor-DU re-routing is based on the (Ingress BAP routing ID, Egress BAP routing ID)-pairs in the Header Rewriting Configuration.
Proposal 2: IAB node can perform local inter-DU rerouting based on the BH Routing Configuration if no available egress link is found based on the Header Rewriting Configuration.
Proposal 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.
Proposal 4: Include explicit indication in the Header Rewriting Configuration to differentiate the entry for re-routing and the entry for inter-topology routing.
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