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1	Introduction
This contribution discusses the following open issues:
	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 following options for the optimization of rewriting mappings for UL inter-donor-DU re-routing have been proposed in prior meetings/discussions:
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.



	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.



2	BAP Header Rewriting
BAP header rewriting is needed for inter-topology routing and re-routing. 


Figure 1: Boundary node
Figure 1 shows a boundary node with F1-terminating donor topology links shown as blue and a non-F1-terminating donor topology link shown as red. With the currently agreed boundary node definition, the child links of the boundary node always belong to F1-terminating donor’s topology and a link belonging to non-F1-terminating donor’s topology is always a parent link of the boundary node. Therefore, an ingress link can belong to non-F1-terminating donor’s topology only for downstream traffic and an egress link can belong to non-F1-terminating donor’s topology only for upstream traffic. This fact can be used in BAP spec.
Observation 1: An ingress link of a boundary IAB-node can belong to non-F1-terminating donor’s topology only for downstream traffic and an egress link can belong to non-F1-terminating donor’s topology only for upstream traffic.
F1-terminating donor CU configures the BAP routing and BAP header rewriting (HRW) using F1AP signalling. In order to simplify the routing and the routing configuration, it is best to perform all routing and re-routing with Routing IDs in (blue) F1-terminating topology. This allows to use Rel16 routing and routing configuration. This is achieved by performing BAP header rewriting for inter-topology routing before the routing for downstream traffic and after the routing and possible rerouting for upstream traffic. Then all Routing IDs handled in the routing of the boundary node belong to F1-terminating donor’s topology. 
Proposal 1: In order to simplify BAP specification and configuration, perform all BAP routing and re-routing using Routing IDs of F1-terminating donor’s topology, i.e., same as Rel16.
Proposal 2: Perform BAP Header rewriting before routing for downstream and after (re)routing for upstream.
For downstream all BAP PDUs coming from the inter-topology link require header rewriting if they are not intended for the upper layers of the boundary node. For upstream all routing and re-routing operations are done first, i.e., the egress link is selected first based on the F1-terminating topology Routing IDs. When the selected egress link is an inter-topology link, then the header rewriting is performed. This avoids unnecessary header rewritings due to re-routing.
Proposal 3: (BAP#01) The scenario of inter-to-intra-topology re-routing is solved by performing the re-routing before the header rewriting.
Text proposal for inter-topology routing and re-routing (without inter-donor-DU re-routing discussed later):
	5.2.1.3	Routing
The BAP entity performs routing based on:
-	the BH Routing Configuration derived from an F1AP message as specified in TS 38.473 [5].
Each entry of the BH Routing Configuration contains:
-	a BAP Routing ID consisting of a BAP address and a BAP path identity, which is indicated by BAP Routing ID IE, and
-	a Next Hop BAP Address which is indicated by Next-Hop BAP Address IE, and
-	an optional flag indicating that the egress link belongs to [non-F1-terminating donor topology].
For a BAP Data PDU to be transmitted, BAP entity shall:
-	if this BAP Data PDU is received from an ingress link that belongs to non-F1-terminating donor’s topology of the boundary IAB-node:
-	perform the BAP header rewriting operation, using the entries with Type as [CU2ToCU1Routing], in accordance with clause 5.2.x;
-	if the BAP Data PDU corresponds to a BAP SDU received from the upper layer, and
-	if the BH Routing Configuration has not been (re)configured by F1AP after the last (re)configuration of defaultUL-BH-RLC-Channel by RRC:
-	select the egress link on which the egress BH RLC channel corresponding to defaultUL-BH-RLC-Channel is configured as specified in TS 38.331 [3] for non-F1-U packets;
-	else if there is an entry in the BH Routing Configuration whose BAP address matches the DESTINATION field, whose BAP path identity is the same as the PATH field, and whose egress link corresponding to the Next Hop BAP Address is available:
-	select the egress link corresponding to the Next Hop BAP Address of the entry;
NOTE 1:	An egress link is not considered to be available if the link is in BH RLF.
NOTE 2:	For each combination of a BAP address and a BAP path identity, there should be at most one entry in the BH Routing Configuration. There could be multiple entries of the same BAP address in the BH Routing Configuration.
-	else if there is at least one entry in the BH Routing Configuration whose BAP address matches the DESTINATION field, and whose egress link corresponding to the Next Hop BAP Address is available:
-	select an entry from the BH Routing Configuration whose BAP address is the same as the DESTINATION field, and whose egress link corresponding to the Next Hop BAP Address is available;
-	select the egress link corresponding to the Next Hop BAP Address of the entry selected above;
-	if the selected egress link belongs to [non-F1-terminating donor topology]:
-	perform the BAP header rewriting operation, using the entries with Type as [CU1ToCU2Routing], in accordance with clause 5.2.x;



BAP header rewriting for re-routed packets
In Rel16 local re-routing is allowed when the original egress link is not available. The local re-routing is performed based on the BAP address only. This simplifies the routing configuration since no special re-routing configuration is needed. 
Observation 2: Rel16 local re-routing does not require additional re-routing configuration, normal routing configuration is enough.
Header rewriting has been agreed to use full Routing IDs. This complicates header rewriting for re-routed packets since the header rewriting configurations have to be updated to include the full Routing IDs also for all possible re-routed packets. If this is not done and the full Routing ID of the re-routed packet is not found in the header rewriting table, then the re-routed packet has to be discarded which is not desirable if an alternative path to the destination node exists.
Observation 3: Re-routed packet has to be discarded if its full Routing ID is not found in the header rewriting configuration even if alternative path exists.
Therefore, we propose that similar to routing, header rewriting could in addition to full Routing ID be based on BAP address only. This would simplify the header rewriting configuration for re-routed packets which arrive to a boundary node based on the BAP address only. Then neither routing configuration nor header rewriting configuration need not be updated for these re-routed packets. If the operator wants to use only full Routing IDs for header rewriting, it is still possible by configuring header rewriting for full Routing IDs also for the re-routed packets.
Proposal 4: (BAP#04) Allow BAP address based header rewriting for re-routed packets in addition to full Routing ID based header rewriting in order to simplify the header rewriting configuration. No specific entries for re-routing are needed.
A text proposal for this is given below:
	For a BAP Data PDU to be considered for BAP header rewriting, the BAP entity shall:
-	if there is an entry in the Header Rewriting Configuration whose BAP address of Previous Routing ID matches the DESTINATION field, whose BAP path identity of Previous Routing ID matches the PATH field:
-	replace the BAP header of this BAP Data PDU, where the DESTINATION field is reset to the leftmost 10 bits of New Routing ID of the entry (i.e. BAP address), and the PATH field is reset to the rightmost 10 bits of New Routing ID of the entry (i.e. BAP path identity).
-	else if there is an entry in the Header Rewriting Configuration whose BAP address of Previous Routing ID matches the DESTINATION field:
-	replace the BAP header of this BAP Data PDU, where the DESTINATION field is reset to the leftmost 10 bits of New Routing ID of the entry (i.e. BAP address), and the PATH field is reset to the rightmost 10 bits of New Routing ID of the entry (i.e. BAP path identity).



3	Inter-donor-DU re-routing
Inter-donor-DU re-routing is simplest to perform according to Option c:
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.
If inter-donor-DU re-routing is allowed to any donor-DU, then this does not require additional configuration on top of normal routing configuration. This can be implemented into BAP spec, for instance, as:
	-	else if for upstream routing there is at least one egress link available:	Comment by Nokia1: Inter-donor-DU re-routing without limitations.
-	select an entry from the BH Routing Configuration whose egress link corresponding to the Next Hop BAP Address is available;
-	replace the BAP Routing ID in the header of this BAP PDU with the BAP Routing ID of the selected entry.
-	select the egress link corresponding to the Next Hop BAP Address of the entry selected above;


If inter-donor-DU re-routing is not allowed to all donor-DUs, then a list of allowed re-routing donor-DUs (BAP address) can be configured for each donor-DU BAP address.
Proposal 5: Perform inter-donor-DU re-routing according to Option c.
4	RAN3 signalling
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.”
Since the Next Hop Node and Prior Hop Node are included into BH RLC CH mapping configuration only to indicate the ingress and egress links, they can use “local” values, i.e., F1-terminating donor topology values. The boundary IAB-node need not know the ‘real’ BAP address of its inter-topology parent node, “local address” is enough. Thus, Rel16 configuration can be reused, no additional info is needed. The routing configuration already tells which egress links are inter-topology links.
Proposal 6: (BAP#02) The BH RLC CH mapping configuration of the boundary node need not include information on ingress or egress topology, i.e., reuse Rel16.
“The UL mapping configuration to include information for the boundary node to determine the egress topology of each UL mapping entry.”
Since BAP spec is written such that routing and potential re-routing is performed always also for BAP PDUs coming from the upper layers, it is better to follow Rel16 here and determine the egress link and the egress topology in the routing. Since routing is performed in F1-terminating donor’s topology, no information to determine the egress topology is needed for UL mapping configuration.
Proposal 7: (BAP#02) UL mapping configuration need not include information on egress topology, i.e., reuse Rel16.
“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.”
As discussed above all routing entries belong to F1-terminating donor’s topology. Therefore, only an indication on each egress link is needed to indicate whether the link belongs to non-F1-terminating donor’s topology.
Proposal 8: (BAP#02) Routing configuration to indicate whether an egress link (Next Hop node) belongs to non-F1-terminating donor’s topology.
5	Conclusion
This document has made the following observations and proposals:
Proposal 0: Simplify BAP routing and header rewriting and configuration without reducing functionality, i.e., support:
-	inter-donor-DU re-routing (both intra and inter-topology), 
-	inter-topology routing and re-routing, as well as 
-	mixed topologies from BAP spec point of view. 
Observation 1: An ingress link of a boundary IAB-node can belong to non-F1-terminating donor’s topology only for downstream traffic and an egress link can belong to non-F1-terminating donor’s topology only for upstream traffic.
Proposal 1: In order to simplify BAP specification and configuration, perform all BAP routing and re-routing using Routing IDs of F1-terminating donor’s topology, i.e., same as Rel16.
Proposal 2: Perform BAP Header rewriting before routing for downstream and after (re)routing for upstream.
Proposal 3: (BAP#01) The scenario of inter-to-intra-topology re-routing is solved by performing the re-routing before the header rewriting.
Observation 2: Rel16 local re-routing does not require additional re-routing configuration, normal routing configuration is enough.
Observation 3: Re-routed packet has to be discarded if its full Routing ID is not found in the header rewriting configuration even if alternative path exists.
Proposal 4: (BAP#04) Allow BAP address based header rewriting for re-routed packets in addition to full Routing ID based header rewriting in order to simplify the header rewriting configuration. No specific entries for re-routing are needed.
Proposal 5: Perform inter-donor-DU re-routing according to Option c.
Proposal 6: (BAP#02) The BH RLC CH mapping configuration of the boundary node need not include information on ingress or egress topology, i.e., reuse Rel16.
Proposal 7: (BAP#02) UL mapping configuration need not include information on egress topology, i.e., reuse Rel16.
Proposal 8: (BAP#02) Routing configuration to indicate whether an egress link (Next hop node) belongs to non-F1-terminating donor’s topology.
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