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1
Introduction

This document captures:

· [AT116bis-e][049][eIAB] BAP Routing (Qualcomm)


Scope: Continue progressing proposals from R2-2201690. Agree offline if possible


Intended outcome: Report, agreements


Deadline: For potential CB Monday W2

This document is based on the contribution summary R2-2201690 and R2#116bis-e online session.

2
Discussion

2.1
BAP address configuration of the boundary node

Issue: How does the boundary node know which of the two BAP addresses configured applies to what topology?

We agreed during online session:

· 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). 

2.2
Next-hop BAP address configuration of the boundary node

Issue: How does the boundary node know to what topology the configuration of a next-hop BAP address in upstream direction refers?

We agreed during online session:

· 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.

2.3
Routing configuration of the boundary node

Issue: How does the boundary node know to which topology the BAP routing ID and next-hop BAP address of a routing entry apply?

We agreed during online session:

· FFS if The routing entry is associated by configuration with the topology the entry applies to, e.g. by an explicit indicator.

We need to make more progress. Let us summarize the problem:

· If the boundary node does not know the topology a routing entry refers to, it may use a routing configuration for topology 1 to route a packet in topology 2 (or vv). This will most likely lead to an erroneous behaviour since each topology uses their BAP addresses and BAP path IDs independently. 

· Since the routing configurations for both topologies are delivered by the same F1AP, the F1AP message needs to include explicit information that allows the boundary node to determine for which topology the routing configuration should be used.

· Since this is F1AP, the St3 details need to be hammered out by RAN3. Therefore, RAN2 only needs to capture the behaviour.

Proposal 3: The routing configuration to include information that allows the boundary node to determine the topology each routing entry applies to.

Q3: Do you agree with P3? If not, please propose rewording.

	Company
	Yes/No
	Comments, proposed rewording

	Samsung 
	Yes 
	

	Kyocera
	Yes
	We assume the association with topology is just one of options. As another option, we think the information could indicate where each routing entry is used in, i.e., IAB-DU part or IAB-MT part in BAP layer. In this case, IAB-DU handles downstream packets which are always forwarded to the 1st topology. On the other hand, IAB-MT handles upstream packets. We think the IAB-MT can identify whether an upstream packet is forwarded to the 1st topology or the 2nd topology, by whether the packet is performed the header rewriting. 

	LGE
	Yes
	We are ok with P3, but it does not mean that one routing configuration has mixed entries, i.e., one entry associated with topology 1 and other entry associated with topology 2 in one routing configuration. 

A simple approach is that one routing configuration only has entries for one topology which is indicated by the CU. If there are two topologies in the boundary node, the boundary node is configured with two routing configurations by the CU, one is for topology 1 and another is for topology 2. 

	Fujitsu
	Yes
	

	ZTE
	Yes
	

	Huawei, HiSilicon
	Yes
	We support the proposal. 

The FFS comes from concern that boundary node does not need to know the topology if the routing ID is global unique across two CUs. Our view is that RAN2 cannot make that assumption without the CU coordination, which is not considered by RAN3.

	Apple
	Yes
	

	Ericsson
	No, but..
	For the downstream traffic, the BH routing configuration is inspected after the BAP header rewriting. Hence for the downstream all the BAP routing IDs handled by the transmitting part of the BAP entity pertain the source topology, and are configured by the source CU, so there cannot be any ambiguity.
For the upstream, the BH routing configuration is inspected after the BAP header rewriting. Hence ambiguity in the BH routing table configuration can only occur if one of the BAP routing ID configured for the upstream concatenated traffic is colliding with a BAP routing ID configured for the upstream non-concatenated traffic. However, this can only occur if the BAP address of the source donor DU is colliding with the BAP address of the target donor DU, and also the PATH ID. Considering that the BAP address and path ID consists of 10 bits each, the probability that this event occurs is extremely rare. It is also not clear why the operator cannot control at least the BAP addresses of donor nodes. 
Hence this seems an overkill for a problem that in practice should not exist.
However, if companies believe that some further information is needed in the routing table, should not we instead focus on the upstream/downstream confusion rather than on the topology confusion? The upstream/downstream confusion arises e.g. from the fact that the routing ID of an access node collides with the routing ID of the target donor which is maybe a more likely problem to happen than the topology confusion which only occurs if the routing IDs of the two donors collide.

	Intel
	Yes
	

	Sony
	Yes
	

	Nokia
	No
	Now that we have a single boundary node instead of two, we basically need to duplicate all the parameters that in the two boundary node model were in the different nodes. Therefore, the routing configuration needs to indicate the topology and furthermore, routing configuration is not any more upstream/downstream agnostic.
However, the proposal does not make it clear whether the information is explicit information. If the same can be achieved implicitly, the extra information may be unnecessary.

	Lenovo
	Yes
	

	vivo
	Yes
	

	Futurewei
	Yes
	We are fine with the proposal. However, whether this information needs to be explicitly indicated in the configuration or is implicit seems to be a stage 3 detail that can be left to RAN3.


Summary:

All companies agree that in the absence of BAP name space coordination between CUs, there needs to be some information in the routing configuration that resolves ambiguities with respect to the two topologies routing entries apply to. 
There are different views on the content of this information, i.e., if it includes the traffic direction or the topology identifier. One company emphasizes that implicit indication should be given preference over explicit indication. Some companies believe that this St3 aspect should be handled by RAN3 since the routing configuration is delivered via F1AP. 
Proposal 3: 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. 
2.4
Rewriting configuration of the boundary node – Re-routing not considered

Issue: How is rewriting configuration provided, via F1AP or RRC?

We agreed during online session: 
· The header rewriting configuration is provided via F1AP.

Next issue: How does the boundary node know if an inter-topology header rewriting entry refers to Top1Top2 or Top2Top1?

We agreed during online session:

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).

We need to make more progress. Let us summarize the problem:

· The boundary node needs to know if a header rewriting configuration is top1top2 or top2top1. Otherwise, it may use a header rewriting configuration for top1top2 to rewrite a packet forwarded from top2top1. This will most likely lead to an erroneous behaviour. 

· Since the routing configurations for both topologies are delivered by the same F1AP, the F1AP message needs to include explicit information that allows the boundary node to determine if the header rewriting is top1top2 or top2top1.

· Since this is F1AP, the St3 details need to be hammered out by RAN3. Therefore, RAN2 only needs to capture the behavior.

Proposal 5: 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 (FFS further selection).
Q5: Do you agree with P5? If not, please propose rewording.

	Company
	Yes/No
	Comments, proposed rewording

	Samsung 
	Yes 
	For FFS, we would like to use the ingress topology. The reason is that the header writing operation at BAP layer is:

· BAP RX part determines to send the packet to BAP TX part or upper layer, and at RX part, it can only know the ingress topology. 

· BAP TX part perform the rewriting based on the ingress topology indicated by the RX part. 

	Kyocera
	Yes for including information
	We support to include the information. For the detailed options, however, as commented in Q3 above, we think the information could be where each routing entry is used in, i.e., IAB-DU part or IAB-MT part in BAP layer. We assume it’s another interpretation of “traffic direction”. 

	LGE
	Yes
	We can determine details at the next meeting. 

	Fujitsu
	Yes
	We slightly prefer the configuration can specify the traffic direction of a rewriting entry.

	ZTE
	Yes with comments
	According to the rapporteur’s analysis, does it mean that the FFS further selection will be resolved by RAN3? If yes, it is suggested to explicitly point it out in the proposal. 

	Huawei, HiSilicon
	Yes
	Same comments as above Q4, that we cannot assume there is no routing DI collision across topology.
There is no really significant difference among those 3 options. We can directly do that in running CR. Or, do we intend to leave that to RAN3?

	Apple
	Yes
	OK to include the information, further selection FFS.

	Ericsson
	No, but…
	For this problem to happen, it is necessary that the any previous routing ID for the downstream collides with any previous routing ID for the upstream, namely that a pseudo-BAP address assigned by the target CU for a downstream destination (IAB access node) collides with the BAP address of the source donor DU, as well as the PATH ID. This also should be a rare event, but since there might be many IAB access nodes that is maybe slightly more likely to happen than the problem in the previous question. 
So we are ok to introduce some differentiation in the header rewriting configuration if this is the majority view.

	Intel
	Yes
	

	Sony
	Yes
	

	Nokia
	Yes, but
	Again due to single boundary node solution this is unavoidable and adds extra complexity to configuration and BAP procedures.

	Lenovo
	Yes
	

	vivo
	Yes
	We think such indication is necessary. All 3 indications can work.

	Futurewei
	Yes
	We are fine with the proposal


Summary:

13 (14) companies agree with the spirit of the proposal. 

1(14) company agrees in case the majority supports the spirit of the proposal. 
Some companies express their preferences for the content of the information, which is presently FFS. One company emphasizes that the proposal should capture that the St3 is up to RAN3. 

Proposal 5: 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. 

2.5
Rewriting configuration of the boundary node – Re-routing included
We are differentiating between inter-topology routing vs. inter-donor-DU re-routing for a dual-connected boundary node. 

· Inter-topology routing (main path): The packet is crossing from one topology to the other and the egress link is available.

· Inter-donor-DU re-routing (backup path): This includes two scenarios:

· Intra-to-inter-topology re-routing: The packet is supposed to be routed within the same topology, but since the egress link is not available, it is re-routed to the other topology.
· Inter-to-intra-topology re-routing: The packet is supposed to be routed inter-topology, but since the egress link is not available, it is re-routed to the initial topology. 

Issue: For inter-topology routing and intra-to-inter-topology re-routing, there is exactly one header rewriting, and the corresponding header rewriting entry includes the packet’s BAP routing ID in the ingress topology and the packet’s BAP routing ID in the egress topology:

We agreed during online session:

· 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.

Issue: For inter-to-intra-topology re-routing, three options were proposed in R2-2201690.

Based on online discussion, these options are reworded in the following manner:

Option 1: no header rewriting is applied for inter-to-intra-topology re-routing. This implies that in the ingress topology, the packet must carry a BAP address of a donor-DU in the same topology.  

Option 2: header rewriting is applied for inter-to-intra-topology re-routing, where the header-rewriting entry 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 for inter-to-intra-topology re-routing, where the header-rewriting entry contains 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:

Questions raised during online discussion: Is header rewriting performed before routing?

Answer: The execution of header rewriting always occurs before the execution of routing as shown here:

Option 1: 

· Lookup inter-topology rewriting entries for top1 top2: Match found

· Since top2 egress link is not available:

· Apply routing in top1

Option 2: 

· Lookup inter-topology rewriting entries for top1 top2: Match found

· Since top2 egress link is not available, 

· Lookup inter-to-intra rewriting entries based on ingress BAP routing ID: Match found

· Rewrite header based on match

· Route packet in top1

Option 3: 

· Lookup inter-topology rewriting entries for top1 top2: Match found

· Determine intended egress BAP routing ID based on match

· Since top2 egress link is not available, 

· Lookup inter-to-intra rewriting entries based on intended egress BAP routing ID: Match found

· Rewrite header based on match

· Route packet in top1

Note that all options require lookup for header rewriting entries for inter-topology-routing. Further, options 2 and 3 require lookup of header rewriting entries for inter-to-intra topology rerouting.

Proposal 6: For the scenario of inter-to-intra-topology re-routing, select one of the following options:

· 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.
· Option 5: Header rewriting is applied based on two header-rewriting entries while only perform once header-rewriting procedure. The first entry is for inter-topology routing while the BH link associated to the egress BAP routing ID is unavailable, and the second entry is for inter-to-intra rerouting.
Q6: Do you agree with P6? If not, please propose rewording.

	Company
	Yes/No
	Comments, proposed rewording

	Samsung 
	See comment 
	We are not in favour of option 1 since inter-topology routing is triggered when the original routing path in CU1’s topology has a problem. So, there is no need to re-route the packet via the original path. 

Then, we think rerouting is aimed at some abnormal case that won’t happen frequently. So, it is unnecessary to spend much configuration effort on configuring the header rewriting table for re-routing. Please note that, in general, the entries for header rewriting of rerouting needs XnAP signalling from CU2. 

With this in mind, we think a simple solution can be applied, i.e., in each topology, one default BAP routing ID is configured as the egress BAP routing ID. In particular, if the egress link in CU1’s topology is unavailable, the boundary node use default BAP routing ID in CU2’s topology for rewriting, if the egress link in CU2’s topology is unavailable, the boundary node use default BAP routing ID in CU1’s topology. 

With this solution, we can harmonize intra- to-inter rerouting and inter-to-intra rerouting, and also harmonize option 2&3 for inter-to-intra rerouting. 

So, we propose a unified option for re-routing, which we add as option 4 above:

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. 

	Kyocera
	No
	We think it’s still not excluded that the header rewriting is performed twice for inter-to-intra-topology re-routing, i.e., one header rewriting for inter-topology routing and another header rewriting for inter-to-intra-topology re-routing. 

	LGE
	Yes, but 
	For option 1, considering that pseudo BAP address is used for inter-topology traffic, we wonder whether inter-to-intra-topology re-routing can be achieved without header rewriting. 

For option 2 and 3, we think that option 2 is more aligned with the agreements for intra-to-inter-topology re-routing which made in Monday online session, i.e., the BAP routing ID of the packet’s ingress topology and the BAP routing ID of the packet’s egress topology. However, if option 3 is selected, two different header rewriting configuration/behaviour may be needed. It would be good to have option 2 for defining unified solution to cover all local re-routing. 

	Fujitsu
	See comment
	Option 1 implies that for upstream traffic, the packet’s pseudo BAP routing ID in the ingress topology must contain the BAP address of the donor-DU in the same topology. RAN2 should really discuss what the pseudo BAP routing ID is. What the BAP address in the pseudo BAP routing ID refers to. It may affect the choice of options.

For option 2, the first step “Lookup inter-topology rewriting entries for top1-> top2: Match found” may be skipped, if the boundary node checks the egress link availability first.

All options are feasible with some assumptions. We prefer option 1 or 2, since in option 3, BAP header rewriting is applied twice.

	ZTE
	See comments
	Agree with Kyocera that the header rewriting is performed twice for this scenario. Only after the first header rewriting of inter-topology routing, the BAP routing ID of the packet’s intended egress topology can be determined, which can be further used to determine whether header rewriting for inter-to-intra topology re-routing is necessary or not. A simple routing and re-routing procedure description is preferred and should be captured in the spec. The potential optimization for reducing the times of header rewriting can be up to implementation. 

	Huawei, HiSilicon
	Yes, prefer option 3
	Minor comment on the wording of option 3. Not sure it imply all the information in rapporteur’s procedure. Maybe we can update “-
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 rewriting and the BAP routing ID of the packet’s egress topology after inter-to-intra re-routing.”

Option 3: 

· Lookup inter-topology rewriting entries for top1 top2: Match found

· Determine intended egress BAP routing ID based on match

· Since top2 egress link is not available, 

· Lookup inter-to-intra rewriting entries based on intended egress BAP routing ID: Match found

· Rewrite header based on match

· Route packet in top1

Option 1 puts too much restriction to CU1 implementation on how to configure BAP address in header, which is not good approach. 

For any comments related to “pseudo BAP address”, we made the agreement last meeting that there will no pseudo BAP address concept anymore in the spec, rather we will use the whole routing ID to indicate the topology and destination

	Ericsson
	Option 1
	In our view the inter-to-intra topology re-routing problem is a problem that does not exist in practice. It can only occur if the boundary node applies the BAP header rewriting without first checking the availability of the egress link towards the second topology. If that link is unavailable, e.g. RLF-ed or congested, etc. why should the boundary IAB node perform such BAP header rewriting? A sensible implementation of the boundary IAB node would be that first it checks the availability of the egress link towards the second topology, and if that link is not available it either transmits to the first topology (i.e. no routing/BAP header rewriting needed), or if also that link is not available, it stops the transmissions waiting for one of the two egress links to recover.

	Intel
	Yes
	As the boundary IAB-node can know the topology of the new routing ID, it can simply aware whether the new egress link is available or not according to BH RLF or RLF indications. To keep it simple, Option 1 is preferred. 

	Sony
	Yes
	We share the view with LGE on option 2

	Nokia
	No
	Re-routing should be based on BAP address only like in Rel16. Otherwise, the routing/header rewriting configuration becomes very complex when all possible BAP address based re-routed packets have to be taken into account in the routing/header rewriting configurations.
This question is about upstream only. Inter-to-intra topology re-routing implies that the egress link pointed by the pseudo Routing ID in the BAP header is not available. Then there are two separate cases which both should be supported:

1) There is an alternative route when only the BAP address part of the pseudo Routing ID is checked (Rel16 rerouting). This can happen when
i) the destination of the packet is a DU in intra-topology and Routing ID indicated a path via the other topology (Option1 above)
ii) the destination of the packet is a DU in inter-topology and there is another boundary node via which the packet can be routed (not covered by above options, does not require header rewriting)
2) There is no route available based on the pseudo Routing ID or BAP address part of the pseudo Routing ID. This case requires inter-DU re-routing. The new destination DU may be in the intra-topology or in the inter-topology.
i) if the new DU is in intra-topology, BAP PDU should get new (actual) Routing ID 
ii) if the new DU is in inter-topology, BAP PDU should get new pseudo Routing ID

Cases 2 both require single header re-writing once the egress link has been determined first.
If routing (egress link selection) performed before header rewriting, we can avoid multiple header rewritings.

	Lenovo
	Option 5
	Rerouting is performed only when the selected egress link is unavailable. If we perform header rewriting before determination the availability of egress link, there may be the risk that the egress routing ID after rewriting is still unable to transport the traffic.

	vivo
	Yes
	

	Futurewei
	See comments
	No strong opinion. All three options seem feasible. Option 1 seems simplest, and although 2 & 3 may be more flexible, Option 1 is not that restrictive. However, we can go with the majority view.


Summary:
Many companies express their preference for one of the three options rather than their support on the proposal. In detail:
Samsung proposed Option 4, where a default BAP routing ID for each topology is configured which is used for the re-routed traffic. This idea is not in compliance with RAN2 agreement: 

· 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.

· Will have rewriting mapping configuration(s) Old routing ID to New routing ID that limits the possible rewriting (for all cases of re-writing), details FFS
Kyocera and ZTE believe that it should not be precluded that header-rewriting is performed twice. This is actually supported in Option 3.

LGE and Sony are concerned that two header rewritings are needed for Option 3. The rapporteur believes that this is an implementation issue.
Fujitsu believes that RAN2 should discuss what the pseudo-BAP-address actually refers to since this may affect the decision among these three options. For option 1, for instance, the pseudo-BAP-address would have to refer to the IAB-donor-DU in topology 1. Huawei mentioned that there will be no “pseudo-BAP-address” concept in the spec.

Huawei suggested a minor rewording for Option 3. The rapporteur agrees with this rewording and has it included in the proposal below.

Nokia disagrees with the proposal but actually describes Option 2, which implies that they agree with the proposal.
Lenovo proposed Option 5, which represents a different wording of Option 3. 

Based on this outcome, the rapporteur believes that RAN2 is not ready to move forward with P6 in its original form. The rapporteur therefore proposes: 
P6 rev: RAN2 to discuss if and how inter-donor-DU re-routing to be supported by the boundary node.

Issue: How does the boundary node know if a header rewriting entry applies for the inter-topology-routing scenario, the intra-to-inter-topology re-routing scenario, or for inter-to-intra topology re-routing scenario (the latter only for options 2 and 3)?
R2-2200195 – QC, R2-2200566 – Fujitsu, R2-2201243 – Kyocera, R2-2201299 – HW, R2-2201322 – SS, R2-2201351 – ZTE propose to explicitly include information whether a header-rewriting entry applies for a re-routing scenario.

R2-2201052 – Nokia proposes not to have mappings of routing IDs for re-routing but rather perform re-routing based on BAP address only. In this case, header-rewriting entries only refer to inter-topology transport. The rapporteur emphasizes that RAN2 has made the agreement to “have rewriting mapping configuration(s) Old routing ID to New routing ID” for re-routing. RAN2 can discuss if further restrictions should be applied for re-routing (e.g., path ID is not affected etc.) 

Proposal 7: The header rewriting configuration to include information that allows the boundary node to determine if a header rewriting entry applies for re-routing.

Q7: Do you agree with P7? If not, please propose rewording.

	Company
	Yes/No
	Comments, proposed rewording

	Samsung
	
	If the option we introduced in Q6 is applied (option 4), such proposal is not needed. 

	Kyocera
	Yes
	

	LGE
	Yes, but
	If header rewriting configuration is used for header rewriting for local re-routing, this information is needed, but if header rewriting for local re-routing is performed based on routing configuration, this information may not be needed. 

	Fujitsu
	Yes
	Because NW may change the parent of each topology for the boundary node, the inter-donor DU rerouting table can be configured for each topology.

	ZTE
	
	Actually, we prefer separate header-writing configurations for routing and re-routing purpose respectively. In this case, 
Since RLF happens rarely, it is not necessary for IAB node that only need to perform inter-topology routing to check the routing table with a lot of re-routing entries. which is time consuming and meaningless.

	Huawei, HiSilicon
	Yes
	This is needed, because the header rewriting entry applying  for re-routing can ONLY be used when RLF occurs, which is different with the entry applying for inter-topology-routing.

	Apple
	Yes
	

	Ericsson
	No
	The RLF case should be a very rare event, and if that happens it should persist just for short time, until a primary link is reconfigured. Hence there is no need to have a separate table just for re-routing. Rel.16 approach can be used in such a case.  

	Intel
	
	The header rewriting configuration is agreed to be configured for inter-donor DU re-routing and inter-donor CU routing. The difference between two scenarios is that for the first case, inter-donor DU belongs to the same donor CU, while inter-donor CU routing implies two IAB-donor DU belong to two separate donor CUs. Considering together with P5, it is proposed to include both egress link and ingress link topology information in header rewriting configuration. With that, the boundary IAB-node can easily identify whether header rewriting is for inter-donor DU re-routing (top1->top1, top2->top2) or inter-donor CU routing (top1->top2, top2->top1).

With that, we proposed following rewording to P7:

The header rewriting configuration to include information that allows the boundary node to determine whether the ingress topology is the same as egress topology.

	Sony
	Yes
	

	Nokia
	No
	As commented by Ericsson, re-routing should be done as in Rel16, i.e., based on BAP address part of the Routing ID. Then same inter-topology routing/header rewriting configuration can be used for routing and re-routing.

However, inter-donor-DU re-routing and header rewriting is different:

- We propose to define for each donor-DU a list of allowed alternative BAP addresses (if not all are allowed).
- A new (available) destination donor-DU is selected from the list and then based on the selected new destination BAP address, the intra or inter-topology routing/header rewriting configuration is used to determine the new Routing ID.

	Lenovo
	Yes
	

	vivo
	
	In addition, given header rewriting entry for inter-topology routing is configured, the header rewriting for inter-topology rerouting could be the reverse procedure the inter-topology routing. This could be left for implementation, i.e., the specification impact is not mandatory. 

	Futurewei
	Yes
	


Summary:
7 (14) companies agree with P7.
7 (14) companies propose alternative solutions that are not compliant with RAN2’s agreement:

· 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.

· Will have rewriting mapping configuration(s) Old routing ID to New routing ID that limits the possible rewriting (for all cases of re-writing), details FFS
This outcome puts into question RAN2’s support for its prior agreement. RAN2 should therefore discuss how inter-donor-DU re-routing should be handled by the boundary node. This has already been captured in the revised version of P6.

Issue: P5 proposed that the header rewriting scenario to include information on either egress topology, or ingress topology, or the traffic direction. The discussion for P5 did not consider re-routing. If re-routing is included, the question arises if all any of these three can be used or if some of them are not sufficient.

If Option 1 of Proposal 6 is used:

· There is no header rewriting entry for inter-to-intra-topology re-routing. Therefore, any of the three candidate indicators considered for inter-topology routing can be used. 

If Option 2 of Proposal 6 is used:

· If the header-rewriting configuration includes information on the egress topology:

· Rewriting entries for UL inter-topology routing and intra-to-inter-topology re-routing to the non-F1-terminating CU’s topology can be differentiated from rewriting entries for DL inter-topology routing and re-routing to the F1-terminating CU’s topology.

· Additional re-routing information is needed to differentiate between the rewriting entries for UL inter-topology routing and UL intra-to-inter-topology re-routing to non-F1-terminating CU’s topology so that the latter entries are only used when the parent link in the F1-terminating CU’s topology is not available. This is information has already been captured in Proposal 7.

· The information on re-routing is also needed to differentiate between the rewriting entries for DL inter-topology routing and UL inter-to-intra-topology re-routing, which both have F1-terminating CU’s topology as egress topology.

· If the header-rewriting configuration includes information on the ingress topology:

· Rewriting entries for DL inter-topology routing from the non-F1-terminating CU’s topology can be differentiated from rewriting entries for UL inter-topology routing, intra-to-inter-topology re-routing and inter-to-intra-topology re-routing from the F1-terminating CU’s topology. 

· Additional re-routing information is needed to differentiate between the rewriting entries for UL inter-topology routing and intra-to-inter-topology re-routing to the non-F1-terminating CU’s topology so that the latter entries are only used when the parent link in the F1-terminating CU’s topology is not available.

· The rerouting information is also needed to differentiate between the rewriting for UL inter-topology routing to the non-F1-terminating CU’s topology and inter-to-intra-topology rerouting to the F1-terminating CU’s topology since both entries have the same ingress topology.

· No further information is needed to differentiate between inter-to-intra-topology re-routing and intra-to-inter-topology re-routing since they use different ingress topologies.

· If the header-rewriting configuration includes information on the traffic direction:

· Since the DL and UL rewriting have different ingress topologies, the analysis is the same as for the prior bullet.

If Option 3 of Proposal 6 is used:

· If the header-rewriting configuration includes information on the egress topology:

· Rewriting entries for UL inter-topology routing and UL intra-to-inter topology rerouting to the non-F1-terminating CU’s topology can be differentiated from rewriting entries for DL inter-topology routing and inter-to-intra topology rerouting to the F1-terminating CU’s topology.

· Additional re-routing information is needed to differentiate between the rewriting entries for UL inter-topology routing and intra-to-inter-topology re-routing to the non-F1-terminating CU’s topology so that the latter entries are only used when the parent link in the F1-terminating CU’s topology is not available. This is information has already been captured in Proposal 7.

· No further information is needed to differentiate between the rewriting entries for DL inter-topology routing and the second rewriting for inter-to-intra topology re-routing to the F1-terminating CU’s topology since they can be differentiated by the re-routing information.

· If the header-rewriting configuration includes information on the ingress topology:

· Rewriting entries for UL inter-topology routing and intra-to-inter topology re- from the F1-terminating CU’s topology can be differentiated from rewriting entries for DL inter-topology routing and the second rewriting for inter-to-intra-topology re-routing from the non-F1-terminating CU’s topology.

· Additional re-routing information is needed to differentiate between the rewriting entries for UL inter-topology routing and intra-to-inter-topology re-routing to the non-F1-terminating CU’s topology so that the latter entries are only used when the parent link in the F1-terminating CU’s topology is not available. This is information has already been captured in Proposal 7.

· No further information is needed to differentiate between the rewriting entries for DL inter-topology routing and the second rewriting for inter-to-intra topology re-routing to the F1-terminating CU’s topology since they can be differentiated by the re-routing indicator.

· If the header-rewriting configuration includes information on the traffic direction:

· Rewriting entries for DL inter topology routing are differentiated from UL inter-topology routing and UL intra-to-inter topology re-routing.

· Additional rerouting information is needed to differentiate between UL inter-topology routing and UL intra-to-inter topology re-routing so that the latter entries are only used when the parent link in the F1-terminating CU’s topology is not available. This is information has already been captured in Proposal 7.

· The re-routing information is also needed to differentiate between the rewriting entries for UL inter-topology routing and the second rewriting for inter-to-intra-topology re-routing since they both refer to UL traffic but the previous routing IDs belong to different topologies.

· Additional information is needed to differentiate between rewriting entries for intra-to-inter topology re-routing to the non-F1-terminating CU’s topology and for the second rewriting for inter-to-intra topology re-routing to the F1-terminating CU’s topology since they both refer to UL, both include the re-routing indicator, but they the previous routing IDs belong to different topologies.

Based on the above:

· For intra-to-inter-topology re-routing Options 1 and 2, the header rewriting configuration can include information related to the egress topology, or the ingress topology or the traffic direction.

· For intra-to-inter-topology re-routing Option 3, the rewriting entry can include information related to the egress topology or the ingress topology. If it includes information on the traffic direction, additional information would be required so that the boundary node can differentiate between intra-to-inter-topology re-routing and inter-to-intra-topology re-routing entries. For this reason, we may only want to consider the information related to one of ingress or egress topology for Option 3.

(If P5 has been agreed and inter-to-intra-topology re-routing Option 1 or Option 2 has been selected)

Proposal 8a: RAN2 to determine if the boundary node differentiates header rewriting entries based on egress topology, ingress topology or traffic direction.

(If P5 has been agreed and inter-to-intra-topology re-routing Option 3 has been selected)

Proposal 8b: RAN2 to determine if the boundary node differentiates header rewriting entries based on egress topology or ingress topology.

Q8: Do you agree to P8a/b? Which of the sub-options proposed in 8a and 8b do you prefer?

	Company
	Yes/No
	Which sub-options proposed in 8a/8b do you prefer? Other comments.

	Samsung 
	
	If option 4 in Q6 is selected, such discussion is not needed. 

	Kyocera
	Yes
	We prefer Proposal 8a. 

	LGE
	See comment
	In our understanding, as you addressed above, if P5 and P6 is agreed, one of two options above should be agreed. So, we wonder whether preference between two proposals should be expressed here.

Anyway we prefer P8a. 

	Fujitsu
	8a
	We agree with 8a, and prefer traffic direction as indicator.

There are 3 types of rewriting info for both inter-donor DU rerouting and inter-CU routing:

Top1=>top1 rewriting info (uplink), 

top1=>top2 rewriting info (uplink) and

top2=>top1 rewriting info (downlink).

	ZTE
	Yes
	We prefer the proposal 8b. Whether egress or ingress topology is used can be further discussed.

	Huawei, HiSilicon
	Agree to 8b, using egress topology?
	The issue is less important. We can focus on P5.

	Apple
	8a
	

	Ericsson
	See comment
	Agree with LGE. If P5 is agreed do we need at all this discussion?

	Intel
	Yes
	P8a. As commented in P7, compared with having another indicator of re-routing, setting both egress topology and ingress topology in the header rewriting entry is more straightforward.

	Sony
	Yes
	

	Nokia
	No
	Covered by P5

	Lenovo
	No
	Covered by P5.

	vivo
	See comment
	We should focus on P5

	Futurewei
	
	Seems covered by P5


Summary:

We do not have to discuss these details as long as RAN2 has not converged on the principal handling for re-routing at the boundary node. 

2.6
BH RLC CH mapping configuration of the boundary node

Several contributions referred to (one or multiple) “BH RLC CH mapping tables”. The rapporteur would like to clarify that the “table” is an implementation-based concept. Instead, we should refer to “BH RLC CH mapping configurations” or “BH RLC CH mapping entries”.

Issue: How does the boundary node know if a BH RLC CH mapping entry applies to inter-topology DL vs. inter-topology UL vs. intra-topology DL vs. intra-topology UL transport?
R2-2200195 – QC proposes to add one indicator for inter-topology vs. intra-topology and a second indicator for egress topology to each BH RLC CH mapping entry.

R2-2200808 – vivo proposes to add one indicator for inter-topology vs. intra-topology and a second indicator for the traffic direction to each BH RLC CH mapping entry.

R2-2200842 – Canon, R2-2201299 – HW, R2-2201322 – Samsung propose to add one indicator for the ingress topology (that of the prior-hop node) and a second indicator for the egress topology (that of the next-hop node) to each BH RLC CH mapping entry.

R2-2200352 – Intel proposes to include no topology info for each BH RLC CH in BH RLC CH mapping entry. The rapporteur emphasizes that there will be ambiguity in the BH RLC CH mapping configuration since BAP addresses of the prior-hop node or next-hop node may be reused in the two topologies.

R2-2201351 – ZTE, R2-2201606 – E/// propose to add/consider a single indicator of inter-topology vs. intra-topology (also referred to as “concatenated traffic” vs. “non-concatenated traffic”) to the BH RLC CH mapping entry. The rapporteur emphasizes that there would be ambiguity between BH RLC CH mapping entries labelled as “inter-topology” e.g., an inter-topology UL entry and an inter-topology DL entry may share the prior-hop BAP address and/or the next-hop BAP address since they are configured by different CUs.

Based on these contributions, there are three options for BH RLC CH mapping at the boundary node:

· Option A: The BH RLC CH mapping configuration includes information for the boundary node to differentiate mappings based on inter-topology- vs. intra-topology and based on the egress topology.

· Option B: The BH RLC CH mapping configuration includes information for the boundary node to differentiate mappings based on inter-topology- vs intra-topology and based on the traffic direction.

· Option C: The BH RLC CH mapping configuration includes information for the boundary node to differentiate mappings based on ingress topology and egress topology.
Proposal 9: RAN2 to select one of the following options for BH RLC CH mapping configuration of the boundary node:

· Option A: The BH RLC CH mapping configuration includes information for the boundary node to differentiate mappings based on inter-topology- vs. intra-topology and based on the egress topology.

· Option B: The BH RLC CH mapping configuration includes information for the boundary node to differentiate mappings based on inter-topology- vs intra-topology and based on traffic direction.

· Option C: The BH RLC CH mapping configuration includes information for the boundary node to differentiate mappings based on ingress topology and egress topology.
Q9: Do you agree to P9? Can we even agree which of the Options A, B or C?

	Company
	Yes/No
	Comments, proposed rewording

	Samsung 
	
	Option C

	Kyocera
	Yes
	We prefer Option B, whereby we think the traffic direction may be where the mapping configuration is used in, i.e., IAB-DU part or IAB-MT part, as commented in Q3 and Q5 above. 

	LGE
	Yes
	Prefer Option C

	Fujitsu
	Yes
	Option C is most straightforward.

	ZTE
	Yes
	Option A

	Huawei, HiSilicon
	Agree. Prefer option C
	

	Apple
	Yes
	Option C

	Ericsson
	Yes
	Option C. 


	Intel
	Yes
	Option C.

	Sony
	yes
	Option C

	Nokia
	Yes
	Option C

	Lenovo
	Yes
	Option C

	vivo
	Yes
	Option C

	Futurewei
	Yes
	Option C


Summary:

There is agreement on P9. 

Proposal 9: RAN2 to select one of the following options for BH RLC CH mapping configuration of the boundary node:

· Option A: The BH RLC CH mapping configuration includes information for the boundary node to differentiate mappings based on inter-topology- vs. intra-topology and based on the egress topology.

· Option B: The BH RLC CH mapping configuration includes information for the boundary node to differentiate mappings based on inter-topology- vs intra-topology and based on traffic direction.

· Option C: The BH RLC CH mapping configuration includes information for the boundary node to differentiate mappings based on ingress topology and egress topology.
2.7
UL mapping configuration of the boundary node

Issue: How does the boundary node know what topology an UL mapping configuration refers to?

Again, the UL mapping configuration is provided via F1AP by the F1-terminating CU. 

R2-2200195 – QC, R2-2200808 – vivo propose that an UL mapping entry includes information for the boundary node to determine the egress (UL) topology.

Proposal 10: The UL mapping configuration to include information for the boundary node to determine the egress topology of each UL mapping entry.
Q10: Do you agree to P10?

	Company
	Yes/No
	Comments, proposed rewording

	Samsung 
	Yes 
	

	Kyocera
	Yes
	

	LGE
	Yes
	

	Fujitsu
	Yes
	

	ZTE
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Apple
	Yes
	

	Ericsson
	Yes
	

	Intel
	Yes
	

	Sony
	Yes
	

	Nokia
	Yes
	

	Lenovo
	Yes
	

	vivo
	Yes
	

	Futurewei
	Yes
	


Summary:

There is agreement on P10. 

Proposal 10: The UL mapping configuration to include information for the boundary node to determine the egress topology of each UL mapping entry.
2.8
Identification of a topology

Issue: How to refer to a “topology” in a configuration?
R2-2200195 – QC proposes that a topology in a configuration is referred to as “F1-terminating CU’s topology” vs. “non-F1-terminating CU’s topology.”

R2-2201322 – Samsung proposes two methods to identify a topology in a configuration: either include an indicator of “source topology vs. target topology” in migration/recovery scenarios and an indicator of “MCG topology/SCG topology” in redundancy scenario, or include a topology ID. 
The rapporteur believes a common indicator of the topology should be used for partial migration, partial RLF recovery and inter-donor redundancy scenarios. The rapporteur further believes that an abstract topology ID, e.g., “top1 vs. top2” still needs to be mapped to a physical link.

Proposal 11: In configurations, the topology is referred to as “F1-terminating CU’s topology” vs. “non-F1-terminating CU’s topology”.

Q11: Do you agree to P11?

	Company
	Yes/No
	Comments, proposed rewording

	Samsung 
	Yes
	For simplicity, it can be “F1-terminating topology” vs. “non-F1-terminating topology”

	Kyocera
	Yes, but…
	We just wonder how the F1-terminating CU (or non-F1-terminating CU) can be identified, from L2/L3 point of view. 

	LGE
	Yes
	From RAN2 perspective, identification of a topology would be mapped to an ingress or egress physical link to identify the required topology of the BAP PDU correctly. 

	Fujitsu
	Yes
	

	ZTE
	Yes
	

	Huawei, HiSilicon
	?
	The intention is not clear. 

Do we agree this as the definition of topology?

Do we use “F1-terminating CU’s topology” and “non-F1-terminating CU’s topology” as the topology indicator naming in above proposals?

	Apple
	Yes
	

	Ericsson
	Yes
	

	Intel
	Yes
	

	Sony
	Yes
	

	Nokia
	Perhaps yes
	

	Lenovo
	Yes
	Agree with the simplification by Samsung.

	vivo
	Yes
	


Summary:

12 (13) companies agree with P11. 

1 (13) company (Huawei) is not certain if the topology will use “F1-terminating CU’s topology” and “non-F1-terminating CU’s topology”. 
The rapporteur believes the F1-termination point can be used to designate the CU since the boundary node knows which of the two CUs terminates F1 and which one doesn’t. The rapporteur agrees that the resulting topology definition should  be included in St2 (38.300 or 38.401).
Proposal 11: 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. 

2.9 
BAP modelling

Issue: Which entity of the boundary node determines/executes header rewriting?
R2-2200195 – QC, R2-2201243 – Kyocera, R2-2201322 – SS, R2-2201429 – LG, R2-2201606 – E/// propose that the TX BAP entity performs header rewriting.

R2-2201299 – HW proposes that the TX BAP entity performs header rewriting in upstream and the RX BAP entity performs header rewriting in downstream.

In Rel-16, the BAP modelling did not differentiate between UL and DL direction. The rapporteur believes that we should keep this approach for Rel-17.

Proposal 12: Determination/execution of header rewriting is handled by the BAP TX entity. 

Q12: Do you agree to P12?

	Company
	Yes/No
	Comments, proposed rewording

	Samsung 
	Yes 
	

	Kyocera
	Yes
	

	LGE
	Yes
	

	Fujitsu
	Yes
	

	ZTE
	Yes
	

	Huawei, HiSilicon
	No
	We are fine with UL to be handled by TX, but not for DL.

In downstream, the header rewriting is determined by the condition that the ingress link is inter-topology and data will not be delivered to upper layer, which makes it sensible to be performed at RX side. Otherwise, RX has to deliver the “ingress topology” info for each data to the TX side.
For future extension, if we will support the mixed topology, i.e. some descendant nodes belong to different topology, following modelling is more reasonable:

· RX side perform the header rewriting in case the ingress link is inter-topology, and

· TX side perform the header rewriting in case the egress link is inter-topology;

It means in mixed topology, boundary node may perform rewriting twice: 1st rewriting at RX to handle the ingress inter-topology, 2nd rewriting at TX to handle the egress inter-topology.

	Apple
	Yes
	

	Ericsson
	Yes
	Seems more logic, since it is the TX side that has also to determine the availability of the egress link.

	Intel
	Yes
	

	Sony
	Yes
	

	Nokia
	Yes
	

	Lenovo
	Yes
	

	vivo
	Yes
	

	Futurewei
	Yes
	


Summary:

13 (14) companies agree with P12. 

1 (14) company (Huawei) does not agree since in DL direction, the RX side would have to send the ingress topology inform to the TX side. The rapporteur believes that there is already a precedence for such RX part ( TX part transfer in Rel-16 IAB, where the TX side has to derive the BH RLC mapping from the ingress BH RLC CH, which is only known to the RX side.  
Proposal 12: Determination/execution of header rewriting is handled by the BAP TX entity. 

Issue: Is egress link selection performed before or after header rewriting?
R2-2201052 – Nokia, R2-2200760 – Lenovo propose to have egress link selection before header rewriting.

R2-2201243 – Kyocera, R2-2201299 – HW, R2-2201351 – ZTE propose to have egress link selection after header rewriting.
It seems that “egress link selection” refers to routing, which should not occur before header rewriting. The rapporteur believes details can be handled in the running CR for TS 38.340.

2.10
Others

Several companies proposed to constrain the selection criteria for pseudo-BAP routing IDs. The rapporteur believes this can be left to implementation.

R2-2201322 – Samsung proposes to determine header rewriting based on both the ingress routing ID and the ingress BH RLC CH. The rapporteur recognizes that this proposal allows to split traffic of same BAP routing ID across MCG and SCG paths in upstream for a dual-connected node. The rapporteur believes that such optimizations can be discussed if time remains.

R2-2201606 – E/// proposes that “configuration for re-routing of certain BH traffics due to load balancing” is a trigger to apply BAP header rewriting for inter-donor routing. The rapporteur does not understand the proposal. RAN2 only discussed re-routing due to congestion but not for load-balancing. Further, re-routing due to congestion is handled in the same manner as re-routing due to RLF.

R2-2201606 – E/// proposes that type-2 RLF indication may trigger header rewriting for re-routing. The rapporteur believes that RAN2 has not agreed that re-routing due to type-2 RLF indication obtains special treatment. This matter should be handled as part of the RLF indication discussion.

3
Summary of Phase 1
(Easy proposals)

Consensus on proposals 5, 9 and 10:

Proposal 5: 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. 

Proposal 9: RAN2 to select one of the following options for BH RLC CH mapping configuration of the boundary node:

· Option A: The BH RLC CH mapping configuration includes information for the boundary node to differentiate mappings based on inter-topology- vs. intra-topology and based on the egress topology.

· Option B: The BH RLC CH mapping configuration includes information for the boundary node to differentiate mappings based on inter-topology- vs intra-topology and based on traffic direction.

· Option C: The BH RLC CH mapping configuration includes information for the boundary node to differentiate mappings based on ingress topology and egress topology.
Proposal 10:  The UL mapping configuration to include information for the boundary node to determine the egress topology of each UL mapping entry.
Support of 12 out of 13 companies on P11. One company is concerned about the terms “F1-terminating CU” and “non-F1-terminating CU”. The Rapporteur agrees that these terms need to be included in St2 spec and has added this to the proposal:
Proposal 11: 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. 

Support of 13 out of 14 companies on P12. One company disagrees with P12 since it implies that information about the ingress topology needs to be transferred from BAP RX to BAP TX. The Rapporteur believes that there is already a precedence in Rel-16 where information about the ingress BH RLC CH at the RX side needs to be transferred to the TX side for the mapping to the egress BH RLC CH.

Proposal 12: Determination/execution of header rewriting is handled by the BAP TX entity. 

Support of 12 out of 14 companies on P3. One opponent is fine to support this if there is a majority in favour of it. The other opponent actually agrees on the proposal but is unhappy that it doesn’t specify if the info is implicit or explicit. Another company clarifies that these St3 details would be up to RAN3 since the configuration uses F1AP. The Rapporteur has captured this latter aspect in the proposal.
Proposal 3: 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. 

(Non-easy proposal)
There is not enough support for any of the proposals related to re-routing at the boundary node. If fact, 7 out of 14 companies propose alternative solutions that do not comply with the RAN2 agreements:
· 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.

· Will have rewriting mapping configuration(s) Old routing ID to New routing ID that limits the possible rewriting (for all cases of re-writing), details FFS
For that reason, the Rapporteur believes that RAN2 should re-discuss inter-donor-DU re-routing at the boundary node.

Proposal 6: RAN2 to discuss if and how inter-donor-DU re-routing to be supported by the boundary node.
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