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1
Introduction
RAN2#105 agreed on L2 configuration [1]: 
	-
RAN2 assumes that IAB-donor CU is controlling the setup and modification of all backhaul channels in the IAB network below the IAB-donor.
-
RAN2 assumes that IAB-donor CU configures the adaptation layer.

- 
RAN2 assumes that routing is a function of the adaptation layer. 
-
The details of the routing functionality, e.g. what is configured vs. what is decided locally, is FFS. 



RAN2#105bis agreed [2]:

	-   The name of the “adapt’ is “Backhaul Adaptation Protocol” “BAP”
Agreements on BAP routing:
· 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




This paper discusses aspects related to the configuration of the BAP layer. It discusses the signalling protocols used for configuration of routing identifiers and routing entries. It further discusses existing RNL identifiers that may be used for BAP layer routing. 
2
Discussion
2.1
Configurations required for BAP routing

The IAB-node communicates with IAB-donor-DUs via one or multiple BAP layer routes. Each route has a unique an end point which is either an IAB-node for downstream packets or an IAB-donor-DU for upstream packets. Each route further has a unique routing identifier, which may include a destination node address, a path identifier, or both. Routing entries further hold a mapping between the routing identifier and a next-hop-link-Id.
The following configurations are necessary:
Observation 1: IAB-nodes need to be configured with routing Ids for downstream routes they terminate and for upstream routes terminated by IAB-donor-DUs.
Observation 2: IAB-donor-DUs need to be configured with routing Ids for upstream routes they terminate and for downstream routes terminated by IAB-nodes.
Observation 3: IAB-nodes and IAB-donor DUs need to be configured with routing entries for upstream and downstream routes they don’t terminate.

In the following, it is assumed that the CU-CP performs the configuration of routing Ids and routing entries via F1-AP or via RRC.
2.2 
Configuration of routing IDs on IAB-node 
Since IAB-nodes have connectivity to the CU-CP via RRC and F1-AP, either of these protocols could be used to configure them with routing Ids for routes they terminate or for routes to the IAB-donor DUs. 
During network integration, BAP routability has to be established to the IAB-node before its DU is launched since the IAB-node DU relies on BAP routability for establishment of IP- and F1-C connectivity. Therefore, all routing Ids need to be configured on the IAB-node via RRC.

Proposal 1: Routing Ids on the IAB-node should be configured via RRC so that BAP routability is available for the IAB-node DU when establishing F1-C.
2.3 
Configuration of BAP routing IDs on IAB-donor-DU 
Since the IAB-donor DU only supports F1-AP, this protocol needs to be used for configuration of all BAP routing Ids.
Proposal 2: Routing Ids on the IAB-donor-DU should be configured via F1-AP since the IAB-donor does not support RRC.
2.4 
Configuration of BAP routing entries 
Since the IAB-node has connectivity to the CU-CP via RRC and F1-AP, either of these protocols could be used to configure the IAB-node with routing entries.

During network integration, the IAB-node MT connects before the IAB-node DU, and it may also establish multi-connectivity before the IAB-node DU is launched. In this latter case, an upstream routing entry needs to be configured on the IAB-node while F1-AP is still not available for the IAB-node DU. For this reason, configuration of upstream routing entries should be performed by RRC.

Proposal 3: Routing entries in upstream direction should be configured via RRC to ensure proper bootstrapping during IAB-node integration.
Downstream routing entries on the IAB-donor-DU can only be configured via F1-AP. It is therefore more consistent to also use F1-AP for the configuration of downstream routing entries on IAB-donor DUs. 
Proposal 4: Routing entries in downstream direction should be configured via F1-AP to ensure same treatment for IAB-donor-DUs and IAB-node-DUs.
2.4 
Routing-entry identifiers 
As mentioned above, routing entries hold a mapping between the routing identifier and a next-hop-link-Id. The routing identifier may include a destination node address, a path identifier, or both. 

For the destination node address, an existing RNL identifier can be used or a new identifier is introduced. Introduction of a new identifier provides more flexibility as it allows to allocate multiple destination node addresses to the same IAB-node. Introduction of a new identifier for the BAP destination node address is further not critical since it is centrally managed by the CU-CP and its scope is limited to the topology controlled by the CU-CP.
For the BAP Path, a new identifier needs to be introduced since 3GPP RAN presently does not support such path identifiers.

Proposal 5: New identifiers should be introduced to specify BAP destination node addresses and paths.
The next-hop link-Id needs to either represent a refer to an existing RNL identifier. The following conditions need to be met by this RNL identifier:
· It must apply to the entire cell group supporting the BH link.

· It needs to be available to the DU in downstream direction and to the MT in upstream direction.
· It must be unique all BH links of an IAB-node DU or IAB-donor DU in downstream direction and to an MT in upstream direction.
· It must be available when the BAP routing entry is configured. 

Based on these conditions, the following identifier can be eliminated:
· RNTI: Is cell-specific and may not be unique across the MT’s upstream BH links.
· gNB-DU Id: Is not known to the MT (upstream) and not available at IAB-node integration before DU has launched (upstream).
· Initial UE identifier: Can only be used for downstream where it is not known to the DU.

The following identifiers meet the above conditions and should be considered for next-hop link-Id:

· gNB-DU UE F1-AP Id: For downstream entries
· binary MCG/SCG flag: For upstream entries

Proposal 6: The next-hop link-Id should be based on gNB-DU UE F1-AP Id for downstream and MCG/SCG flag for upstream routing entries.

3
Conclusion
This paper discussed aspects related to the configuration of the BAP layer. The following observations and proposals have been made: 

Observation 1: IAB-nodes need to be configured with routing Ids for downstream routes they terminate and for upstream routes terminated by IAB-donor-DUs.
Observation 2: IAB-donor-DUs need to be configured with routing Ids for upstream routes they terminate and for downstream routes terminated by IAB-nodes.
Observation 3: IAB-nodes and IAB-donor DUs need to be configured with routing entries for upstream and downstream routes they don’t terminate.

Proposal 1: Routing Ids on the IAB-node should be configured via RRC so that BAP routability is available for the IAB-node DU when establishing F1-C.
Proposal 2: Routing Ids on the IAB-donor-DU should be configured via F1-AP since the IAB-donor does not support RRC.
Proposal 3: Routing entries in upstream direction should be configured via RRC to ensure proper bootstrapping during IAB-node integration.

Proposal 4: Routing entries in downstream direction should be configured via F1-AP to ensure same treatment for IAB-donor-DUs and IAB-node-DUs.
Proposal 5: New identifiers should be introduced to specify BAP destination node addresses and paths.

Proposal 6: The next-hop link-Id should be based on gNB-DU UE F1-AP Id for downstream and MCG/SCG flag for upstream routing entries.
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