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1
Introduction
The IAB study item aims to define integrated access and backhauling (IAB) solutions for NR [1]. It has been agreed that IAB supports topology adaptation [2]. Further, two architecture groups have been defined and included in the study [2]. In RAN-3 #100, a text proposal defined the spanning-tree and the directed-acyclic-graph topologies to be supported by IAB [3]. 

This contribution identifies the possible topology adaptation scenarios for architecture 1a from deployment perspective. Further, it proposes to capture these scenarios in the TR 38.874.  
2
Discussion
2.1 Topology Adaptation Scenarios

In Architecture group 1a, following are the list of possible topology adaptation scenarios.
1. Intra-Donor CU, Intra-Donor DU:

In this scenario, the IAB node migrates from one parent node to another parent node under same Donor DU as shown in the below figure.
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Figure 1: Topology Adaptation: Intra-Donor CU, Intra-Donor DU
The Donor-CU initiates the topology adaptation based on measurement reports from migrating IAB node’s MT, including other IAB nodes within the configured topology.
This scenario triggers the following:

1. Establishment of new route between the migrating IAB node and the Donor DU. This includes the establishment or reconfiguration of RLC channels.
2. Release the old routes and contexts.
2. Intra-Donor CU, Inter-Donor DU

In this scenario, the IAB node migrates from a parent node served by one Donor DU to a parent node served by a different Donor DU, both connected to same Donor CU as shown in the below figure.
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Figure 2: Topology Adaptation: Intra-Donor CU, Inter-Donor DU
The Donor-CU initiates the topology adaptation based on measurement reports from migrating IAB node’s MT, including other IAB nodes within the configured topology.

This scenario triggers the following:

1. Establishment of new route between the migrating IAB node and the target Donor DU. This includes the establishment or reconfiguration of RLC channels. 

2. Reconfiguration of F1-C association and F1-U tunnels, this involves the redirection of F1-U tunnels and F1-AP onto new route.
3. Release of old routes and contexts.

3. Inter-Donor CU, Inter-Donor DU

In this scenario, the IAB node migrates from a parent node served by one Donor DU to a parent node served by a different Donor DU connected to a different Donor CU, as shown in the below figure.
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Figure 3: Topology Adaptation: Inter-Donor CU, Inter-Donor DU
The Donor-CU initiates the topology adaptation based on measurement reports from migrating IAB node’s MT, including other IAB nodes within the configured topology.

This would be an inter-CU HO scenario that would result into the following:

1. Establishment of new F1-C association and F1-U tunnels between the migrating IAB node and the target CU, while releasing the existing F1-C associations and F1-U tunnels with serving CU.
2. Establishment of new route between the migrating IAB node and the target Donor DU.

3. This may result into inter CU HO of all access UEs and subtending IAB nodes connected below the migrating IAB node. 
4. Release of old contexts and routes.
4
Summary
The contribution identifies the possible topology adaptation scenarios for architecture 1a. The related TP for TR 38.874 is also provided.
References

[1] RP-181349: SI description for Study on Integrated Access and Backhaul for NR. Revision of RP-172219. RAN-Plenary, La Jolla, CA, USA, June 11-15, 2018.

[2] R3-183110: TR 38874 v02.1, 3GPP TSG-RAN WG3 #100 Busan, South Korea, May 21-25, 2018

[3] R3-183577: TP on IAB Topologies, 3GPP TSG-RAN WG3 #100 Busan, South Korea, May 21-25, 2018

Text Proposal

<<TP start>>
9.x Topology Adaptation

9.x.x Topology Adaptation Scenarios in Architecture 1a

1. Intra-Donor CU, Intra-Donor DU:

In this scenario, the IAB node migrates from one parent node to another parent node under same Donor DU as shown in the below figure.
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Figure 1: Topology Adaptation: Intra-Donor CU, Intra-Donor DU
The Donor-CU initiates the topology adaptation based on measurement reports from migrating IAB node’s MT, including other IAB nodes within the configured topology.

This scenario triggers the following:

1. Establishment of new route between the migrating IAB node and the Donor DU. This includes the establishment or reconfiguration of RLC channels.

2. Release the old routes and contexts.

2. Intra-Donor CU, Inter-Donor DU

In this scenario, the IAB node migrates from a parent node served by one Donor DU to a parent node served by a different Donor DU, both connected to same Donor CU as shown in the below figure.
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Figure 2: Topology Adaptation: Intra-Donor CU, Inter-Donor DU
The Donor-CU initiates the topology adaptation based on measurement reports from migrating IAB node’s MT, including other IAB nodes within the configured topology.

This scenario triggers the following:

1. Establishment of new route between the migrating IAB node and the target Donor DU. This includes the establishment or reconfiguration of RLC channels. 

2. Reconfiguration of F1-C association and F1-U tunnels, this involves the redirection of F1-U tunnels and F1-AP onto new route.
3. Release of old routes and contexts.

3. Inter-Donor CU, Inter-Donor DU

In this scenario, the IAB node migrates from a parent node served by one Donor DU to a parent node served by a different Donor DU connected to a different Donor CU, as shown in the below figure.
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Figure 3: Topology Adaptation: Inter-Donor CU, Inter-Donor DU
The Donor-CU initiates the topology adaptation based on measurement reports from migrating IAB node’s MT, including other IAB nodes within the configured topology.

This would be an inter-CU HO scenario that would result into the following:

1. Establishment of new F1-C association and F1-U tunnels between the migrating IAB node and the target CU, while releasing the existing F1-C associations and F1-U tunnels with serving CU.

2. Establishment of new route between the migrating IAB node and the target Donor DU.

3. This may result into inter CU HO of all access UEs and subtending IAB nodes connected below the migrating IAB node. 

4. Release of old contexts and routes.
<<TP end>>
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