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Introduction
At the RAN3#104 meeting the following agreements was made regarding configuration of routing tables at an IAB node:
F1AP signaling is used to configure DL forwarding; FFS whether UE-associated or non-UE-associated
In this contribution we discuss the FFS part of the above agreement to motivate the decision on whether the F1AP signalling to configure DL forwarding is UE-associated or non-UE-associated.  

 UE-associated vs. Non-UE-associated Signaling
During the RAN3#104 meeting several arguments were made on both sides of issue. Some companies argued that since the entire routing table is not specific to a single UE it may be better to use non-UE-associated F1AP signalling. Some companies argued that since each entry in the routing table is MT-specific, it may be better to use UE-associated signalling. Still other companies argued that if many entries in the routing table need to be updated at once, using non-UE-associated signalling may be more efficient. In this paper we try to bring some focus on which issues are more relevant in deciding which type of signalling should be used.
Upon examining when the CU-CP needs to update the routing table at an IAB node, there are mainly two situations in which such updates need to be performed:
1. During initial topology formation phase when new nodes are added to the network
2. During normal operation when routes are updated in response to load management, QoS, RLF, etc.
During the topology formation phase, parent-child relationships are determined based on association of MTs to their serving DUs, eventually developing various branches of the topology tree starting from the donor node to the tree leaves. A number of different factors could be considered during topology formation including RSRP, number of child nodes, number of hops, etc. 
Topology formation is not a one-step procedure where many new nodes are added at once to the topology, resulting in large updates to routing tables. Typically topology management is an iterative process where tree formation is executed one node at a time resulting in small individual route updates to nodes as the topology keeps expanding. Therefore, during topology formation it is more appropriate to let the route update messages be UE-associated. This allows the CU-CP to selectively update routing table entries for only those MTs that are affected by the addition of a new node to the topology. Hence, for the most part topology formation does not need wholesale updates to routing tables in a single message.
Observation 1: Topology formation and management do not require large wholesale updates to routing tables at IAB nodes. The updates are typically incremental on an individual routing entry basis. 
During normal operation, routing tables may need to be updated due to various reasons. In order to balance load or manage congestion in the network, the CU-CP may re-route some bearers via alternate paths to their destination nodes, thereby causing individual updates to affected rows in routing tables. Another reason for route updates could be UE mobility. When a UE changes its association to a different IAB node, the corresponding backhaul routes also need to be updated. Yet another reason to update routing tables could be to respond to a link failure condition on one of the backhaul hops. Note that in none of these cases it is necessary to update more than one route at a time.
Observation 2: Route updates performed during normal operation of an IAB network typically happen on individual entries of routing tables. 
Thus, we have demonstrated that regardless of whether route updates are performed due to topology management or route management, it is not necessary to update entire, or large parts, of routing tables at once. Updating individual entries in routing tables may be the most common form of route updates performed in an IAB network.
Observation 3: Updating individual entries in routing tables may be the most common form of route update performed in an IAB network.
At the RAN2#106 meeting, the following agreements were made regarding routing ID and information configured in IAB routing tables:
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.

Based on that above set of agreements, Table 1 shows an example routing table at an IAB node. The routing table may contain a routing ID (destination ID + path ID), priority level, and next hop link. Note that the routing table contains almost no information that is related to the IAB node or DU. On the contrary, each row in the routing table corresponds to a next hop link, which is associated with an MT. Thus, each row in a routing table is very MT-specific that needs to be updated based on the context associated with the MT. Hence, whenever an entry in a routing table needs to be updated, the most appropriate type of signalling that should be used is UE-associated signalling.
Table 1. Example Routing Table at an IAB Node
	Destination ID
	Path ID
	Egress Link
	Priority Level

	IAB node address #1
	Path #1
	Link A
	x.y

	IAB node address #1
	Path #2
	Link B
	m.n

	IAB node address #2
	Path #1
	Link B
	a.b

	IAB node address #1
	Path #2
	Link B
	c.d



Observation 4: The most appropriate type of signalling to configure DL forwarding table entries at IAB nodes is UE-associated F1AP signalling. 
Proposal 1: UE-associated F1AP signalling should be used to configure DL forwarding.
Conclusion
In this contribution we discuss whether UE-associated or non-UE-associated signalling should be used to update DL forwarding tables at IAB nodes, and offer the following observations and proposal for consideration: 
Observation 1: Topology formation and management do not require large wholesale updates to routing tables at IAB nodes. The updates are typically incremental on an individual routing entry basis. 
Observation 2: Route updates performed during normal operation of an IAB network typically happen on individual entries of routing tables. 
Observation 3: Updating individual entries in routing tables may be the most common form of route update performed in an IAB network.
Observation 4: The most appropriate type of signalling to configure DL forwarding table entries at IAB nodes is UE-associated F1AP signalling. 
Proposal 1: UE-associated F1AP signalling should be used to configure DL forwarding.
