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1	Introduction
During RAN2#107 meeting, local routing was discussed, but the discussion was not conclusive:
	R2-1910771	Remaining details of BAP layer routing	AT&T	discussion
Noted

R2-1910446	IAB Routing - further detials	Intel Corporation	discussion	Rel-16	NR_IAB-Core
Noted

DISCUSSION on local route decisions, the 2 tdocs above
- 	1) Chair wonders if we can agree on priority. 
- 	LG think we should have priority also for re-routing at RLF. 
- 	Futureway think the priority helps to make a good choice also at RLF. Ericsson think this is a temporary condition and local decision making is temporary. 
- 	CATT think the priority is a recommendation, and when to use it can be left to implementation. 
- 	ZTE have doubts on the usage of the priority, and think it is not needed. How would it be used beyond RLF recovery? Ericsson agrees this is not clear.
-	KDDI wonder if this is related to cell selection. CATT think it can be separate. 
- 	Huawei think 2 priorities is sufficient (primary, backup). Samsung wonders if there could then be more than one backup priority path. 
- 	2) Chair wonders if there would be local route decision making for load balancing
- 	Futureway think yes. Ericsson think this can be complex. LG also think local decisions makes it difficult. ZTE agrees and think donor CU should do explicit load balancing. QC agrees. Ericsson as well. 
- 	Chair: there is some support / interest for local route decision making for load balancing, but also significant opposition. 
- 	Chair think we also don’t need to forbid local path selection, and maybe allow some implementation freedom (e.g. when there are multiple links to the destination) .. 



It was also not concluded yet how the priority metric agreed previously should be utilized. In this contribution, we present our view on local re-routing in IAB and priority metric handling. Furthermore, during RAN2#107bis meeting it was agreed that the BAP address of the packet is never changed by the intermediate nodes and that Path ID field is not changed, at least in normal network conditions. Whether Path ID can be changed in BH RLF conditions is yet to be decided and this aspect is also discussed.
	BAP address of forwarded packet is the same as in the incoming PDU
R2 assumes that BAP path ID of forwarded packet is the same as in the incoming PDU (need to agree routing behaviour at rerouting, e.g. at RLF)


2	Route priority and local routing
Based on the previous agreements, centralized load balancing by Donor CU should be possible, which can be achieved via introduction of Path ID. Further, it was agreed that local routing should be possible during BH link RLF. RAN2 also decided to introduce optional priority metric for paths in IAB node’s routing table. It was suggested in some papers and during the discussion that we should allow local routing decision in IAB nodes based on priority metric of the path also during normal network operation, i.e. not only upon BH link failure. In our opinion, the gains of such mechanism are not really clear while the additional specifications effort could be quite significant:
· Local load balancing would require specifying the rules on how the priority metric is translated into the percentage of the traffic to be routed via each path.
· There is already a possibility of centralized load balancing by Donor CU via usage of different routes on a per UE or even per UE bearer ID basis, which gives very good granularity for splitting the traffic into different paths.
· Donor CU, which is likely hosting a Topology manager, has an overall view on the load situation in different segments of the network, so may adapt to the situation very dynamically. 
· Local decisions would be made by pre-specified rule and to adapt to current load situations Donor CU would have to update routing tables in the IAB nodes with new priority metric’s values, which would increase signaling overhead unnecessarily as the same could be achieved by using different Path ID by the Donor.
· Downlink flow control in the Donor CU, i.e., choosing which PDCP flows to slow down at congestion of a given link, becomes difficult if the CU has no knowledge of which flows currently go via which links/routes.
Based on the above arguments we propose:
Proposal 1: Local routing in normal network conditions (i.e. outside of BH RLF scenario) is not supported.
Based on this, we propose that the priority metric, if configured by the Donor CU, should be used by the IAB node in the following way:
· Priority indication is ignored during normal operation, i.e. IAB node routes according to the Path ID contained in the BAP header
· In case the path indicated with Path ID is not available (e.g. due to BH RLF), the IAB node routes the traffic to the highest priority path among the available ones for the packet’s destination
· If the highest priority is associated to more than one path, it is up to IAB node to choose how to route the traffic (it may also choose to balance the load between them)
Proposal 2: In case the path indicated with Path ID is not available (e.g. due to BH RLF), the IAB node routes the traffic to the highest priority path among the available ones for the packet’s destination. If the highest priority is associated to more than one path, it is up to IAB node to choose how to route the traffic (it may also choose to balance the load between them).
3	Path ID modification upon RLF
During the e-mail discussion related to BAP running CR, some additional issues were discussed and summarized in [1]. Among others, it was raised by some companies that Path ID may need to be changed in case local re-routing is applied during BH link RLF. The reasoning provided is that in case the Path ID is kept, then the nodes on the new route may interpret it incorrectly as the Path IDs may be reused by the Donor CU in different nodes. According to the proponents of allowing the Path ID to be changed, this may lead to sub-optimal choice of the path upon local re-routing. The proposals of dealing of the issue include, e.g. changing the Path ID to the default value when the packets are re-routed. However, it is unclear how it can be ensured that using default Path ID would ensure that the route is more efficient. It should also be noted that BAP address of the packet would remain the same allowing the packet to reach its destination regardless of the Path ID included. It should also be noted that BH link RLF is only a temporary situation and as soon as Donor CU realizes it had place, it would take the action to perform bearer mapping and/or routing configuration update on the impacted nodes. We find it unnecessary to optimize path choices in such temporary events as BH link RLFs.
Observation 1: BH link RLF is a temporary situation during which it is acceptable for the packet to traverse sub-optimal route as long as it can reach its destination.
[bookmark: _GoBack]Observation 2: Allowing Path ID to be changed upon BH link RLF does not ensure that the packet will traverse a path more efficient as compared to the path identified with the original Path ID.
Proposal 3: Modifying Path ID of the incoming BAP PDU is not allowed also in case of re-routing.
Based on the above, we believe that the only behaviour which needs to be clarified is that, in case the IAB node has a routing entry matching the packet’s BAP address, but not matching the indicated Path ID, it is up to IAB node implementation to choose the link among the ones allowing to reach the indicated BAP address.
Proposal 4: In case the IAB node has a routing entry matching the packet’s BAP address, but not matching the indicated Path ID, it is up to IAB node implementation to the link among the ones allowing to reach the indicated BAP address.

4	Conclusion
In this paper, the following is proposed with respect to local routing and priority metric handling:
Proposal 1: Local routing in normal network conditions (i.e. outside of BH RLF scenario) is not supported.
Proposal 2: In case the path indicated with Path ID is not available (e.g. due to BH RLF), the IAB node routes the traffic to the highest priority path among the available ones for the packet’s destination. If the highest priority is associated to more than one path, it is up to IAB node to choose how to route the traffic (it may also choose to balance the load between them).
With respect to Path ID modification upon BH link RLF, we observe and propose the following:
Observation 1: BH link RLF is a temporary situation during which it is acceptable for the packet to traverse sub-optimal route as long as it can reach its destination.
Observation 2: Allowing Path ID to be changed upon BH link RLF does not ensure that the packet will traverse a path more efficient as compared to the path identified with the original Path ID.
Proposal 3: Modifying Path ID of the incoming BAP PDU is not allowed also in case of re-routing.
Proposal 4: In case the IAB node has a routing entry matching the packet’s BAP address, but not matching the indicated Path ID, it is up to IAB node implementation to the link among the ones allowing to reach the indicated BAP address.
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