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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we focus on the remaining open issues with the IAB routing functionality. We provide some analysis on those issues, based on which we have some proposals. 
Discussion
In the appendix we list the previous agreements on IAB routing. Based on the previous RAN2 discussions [1][2][3], it seems we have the following open issues to close. 
	On
	Brief description

	Path ID
	FFS the BAP path ID is mandatory or optional.

	Next hop ID
	FFS the egress link needs to be explicitly indicated by a next hop ID

	Routing table entry
	What does each entry of a routing table contain?

	Path selection
	How to handle path selection (e.g., in case of BH RLF) and how to use priority?



In the following subsections we review these issues and provide our views on them. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK12]Path ID
The main purpose of path ID is to identify a path if there are multiple candidates for a certain BH hop (i.e., between the current IAB node and the next hop node). In the discussions the optionality of path ID was brought up, which can be discussed for the following two cases. 
· Case 1: If there are multiple paths towards the destination, path ID should be included in the routing ID, to guide the path selection at the IAB node.
· Case 2: If there is only one path toward the destination, theoretically speaking path ID is not needed in the path selection procedure. 
In our view the typical case is that Donor configures multiple paths (as long as available from deployment point of view) at the IAB node, for the sake of robustness. With such understanding, the Case 2 above is only rare case in real deployment. 
Furthermore, even for Case 2 the benefit of dropping the path ID seems not very significant. One the other hand, it creates branches in specification and extra complexity in implementation as for path selection the case with and without path ID need to be addressed separately. 
We therefore do not see a strong need for the optionality of path ID in the BAP header.
Proposal 1 	Path ID is included in the BAP header. 

Next hop ID
It is clear that an egress link corresponds to a next hop node (i.e., these two are 1:1 mapping). The open issue in the routing procedure seems to be whether an explicit next hop ID is necessary.
In our view to have an explicit next hop ID makes the procedure/specification cleaner. With such an ID, it is clear which is the next node a given egress link leads to. Also it is necessary anyway to have identifier of the next hop node for configuration of path or BH RLC channels between the nodes. 
Proposal 2	Next Hop ID is used to indicate the egress link for a given path.

Routing table entry
From the previous discussions, it is clear that the IAB node obtains the routing ID from the BAP header, and uses the routing ID to identify an entry in the routing table. This entry should then define the next hop node (as well as the egress link based on Proposal 2 the discussions before that).
Based on Proposal 1 and 2, the simplest way is that the routing table entry contains
· destination ID, 
· path ID, and
· next hop ID.
In this way, it is simpler for the IAB node to match a routing table entry (based on routing ID), and determines the next hop node (as well as the egress link the egress link).
One more point to clarify is whether the routing table entry contains also the previous hop node ID. In [3] we had some discussions on this. The concern there was previous hop node ID is useful for bear mapping, as the bear mapping table is defined per ingress-egress link pair. In the routing procedure discussed above, the IAB node can easier identify the egress link, but how does it identify the previous hop node? Based on the current discussions [3] it seems majority of the companies do not see this as part of routing functionality. In this case it seems useful to clarify that in the bear mapping procedure the IAB node knows previous hop node ID (i.e., the ingress link) corresponding to a certain packet via implementation. 
Proposal 3	A routing table entry contains three fields, i.e., destination ID, Path ID and next Hop node ID. 
Proposal 4	RAN2 confirm that previous hop node ID is not determined by routing procedure. 

Path selection
First of all, the case when the routing ID matches both destination ID and path ID of a routing table entry should be clear, i.e., the IAB node just chooses the egress link corresponding to the next hop ID. 
The question is then do we need to consider for example the case when only one of destination ID and path ID is matched. In our view, as the routing table is configured by Donor, the case when a path leads to wrong destination or for a destination there appears unpredicted path should be error case. There seems to be no need to specify any procedure to these cases.
Proposal 5	No optimized procedure for the case when only one of destination ID and path ID of a routing table entry is matched by routing ID.
However, if RLF occurs between the IAB node and the next hop node identified by the matched routing table entry, there is an issue. In this case the IAB node may need to select another routing table entry that matches the same destination ID (if any). Therefore, we need to discuss how such local path selection is done. 
The following was agreed
· The routing table can hold other information, e.g. priority level for entries with same BAP address, to support local selection. Configuration of this information is optional.
In our view even if there is some priority level configured for the routing table entries, the exact path selection, in case the initially selected path experiences RLF, is based on IAB-node implementation.  We therefore repeat below our proposals in [2]. 
Proposal 6	Local path switching is up to IAB-node implementation, as long as all possible paths towards the destination are configured by Donor CU.
Proposal 7	The priority level of entries (paths), if configured by Donor CU, is a recommendation to the intermediate IAB-node. 
 
Conclusion
In this contribution we discuss on the remaining open issues of BAP routing for IAB. We have the following proposals. 
Path ID
Proposal 1 	Path ID is included in the BAP header. 

Next hop ID
Proposal 2	Next Hop ID is used to indicate the egress link for a given path.

Routing table entry
Proposal 3	A routing table entry contains three fields, i.e., destination ID, Path ID and next Hop node ID. 
Proposal 4	RAN2 confirm that previous hop node ID is not determined by routing procedure. 

Path selection
Proposal 5	No optimized procedure for the case when only one of destination ID and path ID of a routing table entry is matched by routing ID.
Proposal 6	Local path switching is up to IAB-node implementation, as long as all possible paths towards the destination are configured by Donor CU.
Proposal 7	The priority level of entries (paths), if configured by Donor CU, is a recommendation to the intermediate IAB-node. 
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Appendix Previous agreements on routing 

Agreements in RAN2#105 
	· RAN2 assumes that IAB-donor CU configures the adaptation layer.
· RAN2 assumes that routing is a function of the adaptation layer. 




Agreements in RAN2#105bis
	· Routing delivers a packet to a destination node by selecting a next backhaul link among given multiple backhaul links at an IAB node and an IAB donor node as a baseline.
· “Destination IAB node/IAB donor-DU address” and “Specific path identifier” (carried in the BAP) are considered as candidate for route identifier for routing at an adaptation layer. Additional required information for routing is FFS
· “Destination IAB node/IAB donor-DU address” and/or “Specific path identifier” is unique within an IAB donor-CU. 
· FFS what ID is used to identify the egress link (next hop link) in routing table. C-RNTI alone will not be used for this purpose. 
· Load balancing by routing by Donor CU shall be possible
· Local selection of path/route is done at link failure, other cases FFS





Agreements in RAN2#106
	The BAP routing id (carried in the BAP header) consists of BAP address and BAP path ID. Encoding of the path ID in the header is FFS.
Each BAP address defines a unique destination (unique for IAB network of one Donor , either an IAB access node, or the IAB donor)
Each BAP address can have one or multiple entries in the routing table to enable local route selection. Multiple entries is for load balancing, re-routing at RLF. For load balancing still FFS what is decided locally and/or decided by the Donor.
Each BAP routing id has only one entry in the routing table.
The routing table can hold other information, e.g. priority level for entries with same BAP address, to support local selection. Configuration of this information is optional.



Agreements in RAN2 #107
	=> For upstream, Cell group ID is used to identify next hop/egress link. For downstream FFS.  
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