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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: 
· 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.
For the FFSs in the above agreements, an offline discussion was done [2], within which the open issues of BAP was further summarized, and further input for the following 4 issues are expected:
	Issue number
	Issue description
	Suggestion how to treat

	BAP#01
	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.
	Down-selection among those options, based on the discussion/contribution in next meeting.
Companies’ paper are welcome, taking into account the offline summary R2-2201879. [TP are also welcome]

	BAP#02
	The RAN3 signalling on how to include/configure the “information” in below:
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.
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.
	Wait for the RAN3 detailed signalling design.

	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)
	Down-selection among 3 options in RAN2 and then wait for the RAN3 detailed signalling design.

	BAP#04
	FFS on whether the header rewriting configuration to include information that allows the boundary node to determine the entry for re-routing.
	Decision is needed in next meeting.
To be considered together with BAP#03.


This will share our views on these 4 issues.

2. Discussion
In the following, we will discuss BAP#03 and BAP#02 from inter-topology routing perspective and then BAP#04 and BAP#01 from inter-topology re-routing perceptive. BAP#04 and BAP#02 may also include the open issues for the header rewriting configuration for inter-donor DU routing, the related discussions can be found in our companion paper [3]. 
2.1. Inter-topology routing
For inter-topology routing, there are inter-topology routing for DL transmission and UL transmission respectively. 
· For inter-topology routing in DL, the old BAP routing ID is for BAP routing in the non-F1-termination CU topology (i.e. ingress topology) and the new BAP routing ID is for BAP routing in the F1-termination CU topology (i.e. the egress topology). This requires the header rewriting based on a mapping entry from the BAP routing ID of non-F1-termination CU topology to the one of F1-termination CU topology.
· For inter-topology routing in UL, the old BAP routing ID is for routing in the F1-termination CU topology (i.e. ingress topology) and the new BAP routing ID is for routing in the non-F1-termination CU topology (i.e., egress topology). This requires the header rewriting based on a mapping entry from the BAP routing ID of F1-termination CU topology to the one of non-F1-termination CU topology.
This requires the boundary IAB node to be able to differentiate whether a header rewriting entry is for inter-topology routing in DL or UL. Otherwise, the boundary IAB node may use a wrong header rewriting entry especially when there are BAP address collisions between the F1-termination CU topology and the non-F1-termination CU topology. As far as our understanding, all three candidate indications (i.e., ingress topology, egress topology and traffic direction of header entry) in BAP#03 can be able to help the boundary IAB node to differentiate if a header rewriting entry is for inter-topology routing in DL or UL.
Observation 1 Any one of the candidate indications in BAP#03 (i.e., ingress topology, egress topology and traffic direction of header entry) can help the boundary IAB node to determine the correct header rewriting entry for inter-topology routing.
In the meanwhile, we have observed the following according Rel-16 BAP protocol:
Observation 2 In Rel-16, the traffic direction indication is not used for BAP routing configuration.
In the meanwhile, there seems no big difference to indicate the ingress topology or the egress topology for header rewriting in case of inter-topology routing.
RAN2 support to include ingress topology indication or the egress topology indication in each header rewriting entry for inter-topology routing. 
If Proposal 1 is adopted, we propose RAN2 to further clarify the following:
If ingress topology indication is adopted and the ingress topology of F1-termination CU topology/non-F1-termination CU topology is indicated, the corresponding egress topology is non-F1-termination CU topology/F1-termination CU topology.
If egress topology indication is adopted and the egress topology of F1-termination CU topology/non-F1-termination CU topology is indicated, the corresponding ingress topology is non-F1-termination CU topology/F1-termination CU topology.
2.2. Inter-to-intra-topology re-routing:
For inter-to-intra-topology rerouting in UL, a BAP PDU that is originally for inter-topology routing (i.e. from F1-termination CU topology to non-F1-termination CU topology routing) is to be rerouted to be transmitted in the ingress topology. This can occur if BH RLF or congestion occurs in the egress BH link in the egress topology for inter-topology routing in inter-topology redundancy case. In BAP#01, there are 4 options, Option.1, 2, 3 and 4, which will be discussed in the following:
For Option 1, no header rewriting is needed. The old BAP routing ID in the BAP PDU is reused for BAP routing in the ingress topology of inter-topology routing. This requires that the BAP header of the BAP PDU for inter-topology routing should not be rewritten with the new BAP routing ID if the egress BH link for inter-topology routing is not available so that the boundary IAB node can use the existing BAP header of the BAP PDU.
Observation 3 Option.1 requires that for inter-topology routing the boundary IAB should not rewrite the BAP header before determining the availability of the egress BH link.
Observation 4 For Option 1, the BAP header of the BAP PDU before header rewriting for inter-topology routing can be reused for routing in the ingress topology when inter-topology routing fails.
Observation 5 For Option 1, specific header rewriting configuration is not needed for inter-to-intra-topology routing, i.e. the required standardization work can be minimized.
For Option.2, it means that the inter-to-intra-topology routing is determined for the BAP PDU whose BAP routing ID has already been rewritten according the inter-topology routing (e.g. from F1-termination CU topology to non-F1-termination CU topology). In this case, the new BAP routing ID has to be rewritten again with a BAP routing ID in the original topology (i.e. F1-termination CU topology). 
Observation 6 For Option 2, after inter-to-intra-topology rerouting, a BAP PDU actually experiences two BAP header rewritings, the first one for inter-topology routing and the second one for inter-to-intra-topology rerouting.
Observation 7 For Option 2, specific header rewriting configuration for inter-to-intra-topology rerouting is required.
Option 3 also requires a BAP header rewriting for inter-to-intra-topology routing similar to Option.2. As far as our understanding, there is no essential difference between Option 2 and Option 3.
Observation 8 Similarly to Option 2, Option 3 also requires specific header rewriting configuration for inter-to-intra-topology rerouting.
Compared with Option 2 and Option 3, Option.4 introduces a default BAP Routing ID and the BAP routing ID of any BAP PDU for inter-to-intra-topology rerouting is rewritten to the configured default BAP routing ID. In such sense, Option.4 is a special case of Option.2 and Option.3.
Observation 9 Option.4 is equivalent to the method that the new BAP routing IDs of all old BAP routing IDs for inter-to-intra-topology routing are configured to the default BAP routing ID in Option 2 or Option 3.
Based on the above discussions and, it can be concluded that Option 1 requires minor standardization effort as specific header rewriting table for inter-to-intra-topology rerouting is not required. Furthermore, the left time for R17 is very limited and any more complex solution should be avoided. Hence we propose: 
RAN2 support Option 1 in [2], i.e. no header rewriting for inter-to-intra-topology rerouting.
To implement P4, it requires that the old BAP routing ID should not be rewritten with the new BAP routing ID if the egress BH link for inter-topology routing is not available. 
For inter-topology routing of a BAP PDU, the boundary IAB node should not rewrite the existing BAP routing ID to a new BAP routing ID if the corresponding egress BH link is not available.
When inter-topology routing fails for a BAP PDU, the boundary IAB node can use the existing BAP routing ID in the BAP PDU without header rewriting for inter-to-intra-topology BAP routing.

3. Conclusion
The observations and proposals are the following:
Observation 1 Any one of the candidate indications in BAP#03 (i.e., ingress topology, egress topology and traffic direction of header entry) can help the boundary IAB node to determine the correct header rewriting entry for inter-topology routing.
Observation 2 In Rel-16, the traffic direction indication is not used for BAP routing configuration.
Observation 3 Option.1 requires that for inter-topology routing the boundary IAB should not rewrite the BAP header before determining the availability of the egress BH link.
Observation 4 For Option 1, the BAP header of the BAP PDU before header rewriting for inter-topology routing can be reused for routing in the ingress topology when inter-topology routing fails.
Observation 5 For Option 1, specific header rewriting configuration is not needed for inter-to-intra-topology routing, i.e. the required standardization work can be minimized.
Observation 6 For Option 2, after inter-to-intra-topology rerouting, a BAP PDU actually experiences two BAP header rewritings, the first one for inter-topology routing and the second one for inter-to-intra-topology rerouting.
Observation 7 For Option 2, specific header rewriting configuration for inter-to-intra-topology rerouting is required.
Observation 8 Similarly to Option 2, Option 3 also requires specific header rewriting configuration for inter-to-intra-topology rerouting.
Observation 9 Option.4 is equivalent to the method that the new BAP routing IDs of all old BAP routing IDs for inter-to-intra-topology routing are configured to the default BAP routing ID in Option 2 or Option 3.

Based on the above discussions and observations, we have the following proposals:
1. RAN2 support to include ingress topology indication or the egress topology indication in each header rewriting entry for inter-topology routing. 
If ingress topology indication is adopted and the ingress topology of F1-termination CU topology/non-F1-termination CU topology is indicated, the corresponding egress topology is non-F1-termination CU topology/F1-termination CU topology.
If egress topology indication is adopted and the egress topology of F1-termination CU topology/non-F1-termination CU topology is indicated, the corresponding ingress topology is non-F1-termination CU topology/F1-termination CU topology. 
RAN2 support Option 1 in [2], i.e. no header rewriting for inter-to-intra-topology rerouting.
For inter-topology routing of a BAP PDU, the boundary IAB node should not rewrite the existing BAP routing ID to a new BAP routing ID if the corresponding egress BH link is not available.
When inter-topology routing fails for a BAP PDU, the boundary IAB node can use the existing BAP routing ID in the BAP PDU without header rewriting for inter-to-intra-topology BAP routing.
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