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Discussion
1. Introduction
Procedure and corresponding description for intra-donor topology adaptation was described as TR 38.874 section 9.7.5 and 9.7.6. However, Inter-Donor CU, Inter-Donor DU topology adaptation scenario is not discussed yet. In this contribution, we focus on topology adaptation scenario for Inter-Donor CU, Inter-Donor DU and provide our view on it.

2. Discussion
In [1], topology adaptation scenario for Inter-Donor CU, Inter-Donor DU was captured as follows.

	3. Inter-Donor CU, Inter-Donor DU

In this scenario, the IAB node migrates from a parent node served by one IAB-donor-DU to a parent node served by a different IAB-donor-DU connected to a different IAB-donor-CU, as shown in Fig. 9.7.4-3.

The IAB-donor-CU initiates the topology adaptation based on measurement reports from migrating IAB node’s MT and includes measurements from other IAB-nodes within the configured topology.

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

a. 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.

b. Establishment of new route between the migrating IAB-node and the target IAB-donor DU.

c. This may result into inter-CU handover of all access UEs and subtending IAB-0nodes connected below the migrating IAB-node. 

d. Release of old contexts and routes.


Based on above operations triggered by this scenario, we discuss procedure and corresponding description for this scenario.

2.1 Topology adaptation for Inter-Donor CU, Inter-Donor DU in architecture 1a
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Figure 1. Topology adaptation in ST: The green IAB-node migrates from a parent node served by one IAB-donor DU to a parent node served by a different IAB-donor DU connected to a different IAB-donor CU
The following discussion focuses on the procedure for topology adaptation within a ST using architecture 1a.
Figure 1 shows a ST topology with three IAB-nodes connected to each IAB-donor which holds one DU. One IAB-node in this topology, referred to as migrating IAB-node, changes its attachment point from a source parent node to a target parent node. The migrating IAB-node has one UE attached. Figure 1a shows the topology before the migration. Figure 1b shows the topology after migration, and it indicates the links and routes that are established and released.
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Figure 2. Procedure for adaptation of ST topology as shown in Figure 1
It is assumed that topology adaptation is initiated by the source IAB-donor CU based on measurements reported by the migrating IAB-node’s MT. The source IAB-donor CU’s topology adaptation decision may include measurements by other IAB-nodes. The measurements may be based on a measurement configuration the IAB-nodes received from the source IAB-donor CU before.

Figure 2 shows the topology adaptation procedure for the migrating IAB-node. In this procedure, the migrating IAB-nodes’ MT applies the steps of inter-gNB-DU mobility and inter-gNB handover as described in TS 38.401 section 8.2.1.1 and section 8.9.4 respectively. Additional signaling is supported for route changes of on-path IAB-nodes and on-path IAB-donor DUs.
The procedure contains the following steps (all non-bold font is based on TS 38.401 section 8.2.1.1 and section 8.9.4):
1.
The MT sends a Measurement Report message to the source IAB-node DU. This report is based on a Measurement Configuration the migrating IAB-node’s MT received from the source IAB-donor CU before.

2.
The source IAB-node DU sends an Uplink RRC Message Transfer message to the source IAB-donor CU to convey the received Measurement Report. 

3.
The source IAB-donor CU sends an Xn Handover Request message to the target IAB-donor CU. 
4.
The target IAB-donor CU sends an UE Context Setup Request message to the target IAB-node DU to create an MT context and setup one or more bearers. 

IAB-specific:

- These bearers are used by the MT for its own data and signalling traffic. 

- In addition, one or more RLC-channels are established for backhauling.

5.
The target IAB-node DU responds to the target IAB-donor CU with an UE Context Setup Response message.

6.
The target IAB-donor CU responds the source IAB-donor CU with an Xn Handover Request Acknowledge message.
7.
The source IAB-donor CU sends a UE Context Modification Request message to the source IAB-node DU, which includes a generated RRCConnectionReconfiguration message and indicates to stop the data transmission for the MT. 

IAB-specific:

-
For IAB, the retransmission of PDCP PDUs and the use of Downlink Data Delivery Status as discussed in TS 38.425 clause 5.4.2 is FFS. 

8.
The source IAB-node DU forwards the received RRCConnectionReconfiguration message to the MT.

9.
The source IAB-node DU responds to the source IAB-donor CU with the UE Context Modification Response message.
10.
The source IAB-donor CU sends an SN Status Transfer message to the target IAB-donor CU.
11.
Data forwarding may be performed from the source IAB-donor CU to the target IAB-donor CU.
12.
A Random Access procedure is performed at the target IAB-node DU. 

13.
The MT responds to the target IAB-node DU with an RRCConnectionReconfigurationComplete message.

14.
The target IAB-node DU sends an Uplink RRC Message Transfer message to the target IAB-donor CU to convey the received RRCConnectionReconfigurationComplete message. Downlink packets are sent to the MT. Also, uplink packets are sent from the MT, which are forwarded to the target IAB-donor CU through the target IAB-node DU.

A.  For IAB: The target IAB-donor CU configures a new adaptation-layer route on the wireless backhaul between migrating IAB-node and target IAB-donor DU via the target IAB-node. It further configures a forwarding entry between the fronthaul on the new route on the wireless backhaul. These configurations may be performed at an earlier stage, e.g. right after step 5. 

15-16.
Path Switch procedure is performed to update the DL TNL address information for the NG-U towards the core network.
17.
The target IAB-donor CU sends an UE Context Release Command message to the source IAB-donor CU.

18.
The source IAB-donor CU sends an UE Context Release Command message to the source IAB-node DU.

19.
The source IAB-node DU releases the MT context and responds the source IAB-donor CU with an UE Context Release Complete message.

B.  For IAB: The source IAB-donor CU releases the old adaptation-layer route on the wireless backhaul between migrating IAB-node and source IAB-donor DU via the source IAB-node. It further releases the forwarding entry between the fronthaul on the old route on the wireless backhaul.

Proposal: Include the above discussion into TR 38.874.
3. Conclusion
In this contribution, we focused on topology adaptation scenario for Inter-Donor CU, Inter-Donor DU and provided our view on it. The following proposal is kindly suggested to RAN3:
Proposal: Include the above discussion into TR 38.874.
4. Reference

[1] TR 38.874 v0.5.0
5. Annex (TP for TR 38.874)
<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
9.7.x Topology adaptation for Inter-Donor CU, Inter-Donor DU in architecture 1a
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Figure 9.7.x-1. Topology adaptation in ST: The green IAB-node migrates from a parent node served by one IAB-donor DU to a parent node served by a different IAB-donor DU connected to a different IAB-donor CU

The following discussion focuses on the procedure for topology adaptation within a ST using architecture 1a.

Figure 9.7.x-1 shows a ST topology with three IAB-nodes connected to each IAB-donor which holds one DU. One IAB-node in this topology, referred to as migrating IAB-node, changes its attachment point from a source parent node to a target parent node. The migrating IAB-node has one UE attached. Figure 9.7.x-1a shows the topology before the migration. Figure 9.7.x-1b shows the topology after migration, and it indicates the links and routes that are established and released.
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Figure 9.7.x-2. Procedure for adaptation of ST topology as shown in Figure 9.7.x-1
It is assumed that topology adaptation is initiated by the source IAB-donor CU based on measurements reported by the migrating IAB-node’s MT. The source IAB-donor CU’s topology adaptation decision may include measurements by other IAB-nodes. The measurements may be based on a measurement configuration the IAB-nodes received from the source IAB-donor CU before.

Figure 9.7.x-2 shows the topology adaptation procedure for the migrating IAB-node. In this procedure, the migrating IAB-nodes’ MT applies the steps of inter-gNB-DU mobility and inter-gNB handover as described in TS 38.401 section 8.2.1.1 and section 8.9.4 respectively. Additional signaling is supported for route changes of on-path IAB-nodes and on-path IAB-donor DUs.

The procedure contains the following steps (all non-bold font is based on TS 38.401 section 8.2.1.1 and section 8.9.4):

1.

The MT sends a Measurement Report message to the source IAB-node DU. This report is based on a Measurement Configuration the migrating IAB-node’s MT received from the source IAB-donor CU before.

2.

The source IAB-node DU sends an Uplink RRC Message Transfer message to the source IAB-donor CU to convey the received Measurement Report.

3.

The source IAB-donor CU sends an Xn Handover Request message to the target IAB-donor CU.
4.

The target IAB-donor CU sends an UE Context Setup Request message to the target IAB-node DU to create an MT context and setup one or more bearers.

IAB-specific:

- These bearers are used by the MT for its own data and signalling traffic.

- In addition, one or more RLC-channels are established for backhauling.

5.

The target IAB-node DU responds to the target IAB-donor CU with an UE Context Setup Response message.

6.

The target IAB-donor CU responds the source IAB-donor CU with an Xn Handover Request Acknowledge message.
7.

The source IAB-donor CU sends a UE Context Modification Request message to the source IAB-node DU, which includes a generated RRCConnectionReconfiguration message and indicates to stop the data transmission for the MT.

IAB-specific:

-
For IAB, the retransmission of PDCP PDUs and the use of Downlink Data Delivery Status as discussed in TS 38.425 clause 5.4.2 is FFS.

8.

The source IAB-node DU forwards the received RRCConnectionReconfiguration message to the MT.

9.

The source IAB-node DU responds to the source IAB-donor CU with the UE Context Modification Response message.
10.

The source IAB-donor CU sends an SN Status Transfer message to the target IAB-donor CU.
11.

Data forwarding may be performed from the source IAB-donor CU to the target IAB-donor CU.
12.

A Random Access procedure is performed at the target IAB-node DU.

13.

The MT responds to the target IAB-node DU with an RRCConnectionReconfigurationComplete message.

14.

The target IAB-node DU sends an Uplink RRC Message Transfer message to the target IAB-donor CU to convey the received RRCConnectionReconfigurationComplete message. Downlink packets are sent to the MT. Also, uplink packets are sent from the MT, which are forwarded to the target IAB-donor CU through the target IAB-node DU.

A.  For IAB: The target IAB-donor CU configures a new adaptation-layer route on the wireless backhaul between migrating IAB-node and target IAB-donor DU via the target IAB-node. It further configures a forwarding entry between the fronthaul on the new route on the wireless backhaul. These configurations may be performed at an earlier stage, e.g. right after step 5.

15-16.

Path Switch procedure is performed to update the DL TNL address information for the NG-U towards the core network.
17.

The target IAB-donor CU sends an UE Context Release Command message to the source IAB-donor CU.

18.

The source IAB-donor CU sends an UE Context Release Command message to the source IAB-node DU.

19.

The source IAB-node DU releases the MT context and responds the source IAB-donor CU with an UE Context Release Complete message.

B.  For IAB: The source IAB-donor CU releases the old adaptation-layer route on the wireless backhaul between migrating IAB-node and source IAB-donor DU via the source IAB-node. It further releases the forwarding entry between the fronthaul on the old route on the wireless backhaul.

<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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