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1. [bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In R16, packet local rerouting was agreed only when backhaul link suffers RLF, and the BAP entity selects another available egress link which BAP address matches the DESTINATION field in the BAP header to be used for packet transport. In addition, the local rerouting mechanism in R16 is under the principle of not rewriting the BAP header. In R17, local rerouting mechanism is revisited.
	RAN2 115-e [1]:
· [bookmark: _Hlk85203705]A configured threshold of available buffer size based on flow control feedback is used to determine the congestion, for the purpose of local re-routing.
· For intra-CU cases, Support inter-donor-DU re-routing at least in the scenarios of NR-DC among donor-DUs, inter-donor-DU recovery and inter-donor-DU migration.
· Support inter-CU re-routing, i.e. IAB-node re-routes the data to its original donor-CU via the alternative BAP path over the topology in target CU.
· For inter-donor-DU re-routing, support the “previous routing ID to new routing ID” BAP header rewriting.
RAN2 116-e [2]:
· [bookmark: OLE_LINK19][bookmark: OLE_LINK20]Upon reception of type-2 indication, the node should perform local re-routing if possible.  
· Upon reception of type-3 indication, the actions (e.g. local re-routing) triggered upon reception of a previous type-2 indication should be reversed, if possible.
· [bookmark: OLE_LINK24][bookmark: OLE_LINK25]FFS if Type 2 indication by dual-connected node can be triggered when the node detects BH RLF on any BH and it cannot perform re-routing for affected traffic (if agreed see R2-2111539 for more details)
· 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.
· [bookmark: _Hlk87866056][bookmark: OLE_LINK21]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


Based on the agreements in the previous meetings, in this contribution, remaining issues for IAB packet local rerouting mechanisms are further investigated.
2. Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Local rerouting triggered by the indication of HbH flow control
In R16 IAB, two types of HbH flow control feedback formats were agreed, including per BH RLC channel and per BAP routing ID feedback. Where the IAB-node can send the available buffer size for at least one ingress BH RLC channel or BAP routing ID to its parent node respectively. 
However, the bearer mapping is performed only after the routing path has been determined by routing or rerouting during BAP handling. If per BH RLC channel HbH flow control feedback is introduced to trigger local rerouting, the BAP entity needs to perform (re)routing again after bearer mapping if the selected BH RLC CH is considered congestion. In addition, if only some BH RLC channels in a BH link suffer congestion there still some other BH RLC channels can be used for the data forwarding in the selected BH link. 
Therefore, per BH RLC channel HbH flow control feedback may be not suitable to trigger local rerouting based on the BAP baseline procedure, and we propose only per BAP routing ID HbH flow control feedback is useful for parent node to trigger local rerouting.
Proposal 1: Only per BAP routing ID HbH flow control feedback can trigger local rerouting.
In addition, only an available BH link can be selected as the egress BH link for rerouting. In R16, an egress BH link is not considered to be available if the link is in BH RLF. Similarly, an egress BH link is also not considered to be available if the link suffers data congestion.
While for the determination of the availability of BH link, the parent IAB node can perform the determination based on the received available buffer size comparing to a threshold. Which means that an egress BH link is considered as congestion if the available buffer size associated with the BAP routing ID indicated in the received flow control feedback is greater than the threshold. In a specific case when the threshold equals to 0, an egress BH link is considered to be congestion if the BAP routing ID with which the egress BH link is associated being indicated in the received flow control feedback.
Proposal 2: An egress BH link is not considered to be available if the available buffer size associated with the BAP routing ID indicated in the received flow control feedback is greater than the threshold.
As for the granularity of the configured threshold for available buffer size, it can be configured for all the BAP routing IDs. However, the buffer size allocated to each BAP routing ID for a IAB node may be different, using the same threshold for all BAP routing IDs to determine the rerouting trigger condition is nonoptimal. Alternatively, the threshold can be configured per BAP routing ID.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 3: The threshold of available buffer size for local re-routing is configured per BAP routing ID.
As the following bearer mapping procedure in TS 38.340 [3], the BAP entity can select other egress BH RLC channel for data forwarding when there is no entry found in the bearer mapping configuration.
	-	if there is an entry in the BH RLC Channel Mapping Configuration, whose ingress BH RLC channel ID matches the BAP Data PDU's ingress BH RLC channel, whose ingress link ID matches the BAP Data PDU's ingress link, and whose egress link ID corresponds to the selected egress link;
-	select the egress BH RLC channel corresponding to egress BH RLC channel ID of this entry;
-	else:
-	select any egress BH RLC channel on the selected egress link;


[bookmark: _Hlk78450098]Observation 1: Bearer remapping is already supported by the legacy IAB node, and the BAP entity can select other egress BH RLC channel for data forwarding when there is no entry found in the bearer mapping configuration.
Based on the reception of per BH RLC channel flow control feedback, the parent node can obtain the congestion status of the BH RLC channels in the selected egress BH link. Then, if the BH RLC channel selected based on the bearer mapping configuration suffers congestion, the parent node can still select other available BH RLC channels in this egress BH link for data forwarding, this procedure cannot be regarded as local rerouting and it is more like to perform local bearer remapping.
Proposal 4: Based on the per BH RLC channel HbH flow control feedback, BAP entity can select other available BH RLC channels in the selected egress BH link for data forwarding.
Local rerouting procedure
The motivation of local rerouting is to look for another available egress BH link for data transmission. Only when the available egress BH link has been found, the BAP entity performs rerouting and perform BAP header rewriting if needed. For BAP header rewriting based rerouting, if we blindly perform BAP header rewriting before determining availability of the egress link, the egress link corresponded to new BAP routing ID after rewriting maybe still unavailable and it will lead to failure of rerouting.
Observation 2: It may lead to failure of rerouting if BAP header rewriting is performed before determining availability of the egress link.
Proposal 5: For BAP header rewriting based rerouting, BAP header rewriting should be performed after available egress link selection.
Based on the agreements from RAN2 116 e-meeting, there is a Header Rewriting Configuration from IAB-donor-CU for BAP header rewriting based rerouting, and each entry of the Header Rewriting Configuration includes an ingress (old) BAP routing ID and an egress (new) BAP routing ID. 
Once a BAP Data PDU is determined to be performed BAP header rewriting based rerouting, the BAP entity needs to look up the Header Rewriting Configuration with the BAP routing ID in the BAP header to find the egress BAP routing ID. And we need to further check the BH Routing Configuration with the egress BAP routing ID to determinate the availability of the egress link. 
Observation 3: If the Header Rewriting Configuration doesn’t include the Next Hop BAP Address for egress BAP routing ID, BAP entity needs to look up the BH Routing Configuration before perform BAP header rewriting, to determine the availability of the egress link for egress BAP routing ID in the Header Rewriting Configuration.
Alternatively, if the Header Rewriting Configuration further includes the Next Hop BAP Address for the egress BAP routing ID, the BAP entity can immediately determine the availability of the egress link when look up the Header Rewriting Configuration. In this way, it can save a lot of overhead for BH Routing Configuration for all egress BAP routing IDs.
Proposal 6: In order to perform the egress link selection before BAP header rewriting, the Next Hop BAP Address can be included in the header rewriting configuration for the egress BAP routing ID. 
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 7: 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 header rewriting enhancement
Based on the discussion in the previous meetings, both inter-topology routing and local rerouting may perform BAP header rewriting. In a specific case, a BAP Data PDU may experience inter-topology routing firstly and then to be rerouted subsequently. The BAP entity may need perform twice BAP header rewriting for this case. 
In this case, there is no need to perform a meaningless BAP header rewriting operation since the matched entry for inter-topology routing is not available. We can check the selected egress link associated with the new BAP routing ID in the inter-topology routing table, and BAP header rewriting can be performed only when the selected egress link is available. Otherwise, local rerouting is performed firstly before BAP header rewriting.
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]Proposal 8: BAP header rewriting operation is allowed to be performed once for inter-topology routing and rerouting mixed scenario.
Conclusion
This contribution aims to analyze remaining issues for IAB packet local rerouting mechanisms. And following observations and proposals are concluded.
Observation 1: Bearer remapping is already supported by the legacy IAB node, and the BAP entity can select other egress BH RLC channel for data forwarding when there is no entry found in the bearer mapping configuration.
Observation 2: It may lead to failure of rerouting if BAP header rewriting is performed before determining availability of the egress link.
Observation 3: If the Header Rewriting Configuration doesn’t include the Next Hop BAP Address for egress BAP routing ID, BAP entity needs to look up the BH Routing Configuration before perform BAP header rewriting, to determine the availability of the egress link for egress BAP routing ID in the Header Rewriting Configuration.
Proposal 1: Only per BAP routing ID HbH flow control feedback can trigger local rerouting.
Proposal 2: An egress BH link is not considered to be available if the available buffer size associated with the BAP routing ID indicated in the received flow control feedback is greater than the threshold.
Proposal 3: The threshold of available buffer size for local re-routing is configured per BAP routing ID.
Proposal 4: Based on the per BH RLC channel HbH flow control feedback, BAP entity can select other available BH RLC channels in the selected egress BH link for data forwarding.
Proposal 5: For BAP header rewriting based rerouting, BAP header rewriting should be performed after available egress link selection.
Proposal 6: In order to perform the egress link selection before BAP header rewriting, the Next Hop BAP Address can be included in the header rewriting configuration for the egress BAP routing ID. 
Proposal 7: 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 8: BAP header rewriting operation is allowed to be performed once for inter-topology routing and rerouting mixed scenario.
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