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Introduction
In RAN3#103bis, RAN3 identified the baseline for “Time line for IAB setup” [1]. In this contribution we try to identify the detailed procedures for “Time line for IAB setup”. We also provide text proposal for related signaling flows for IAB-node DU setup and IAB Route Modification.

First, we show example signalling flows for the cases below.
· [bookmark: _Hlk1074421]IAB-node DU setup (connected directly to the donor-DU)
· IAB Route Modification (additional BH RLC channel establishment triggered by UE connections)
· IAB-node DU setup (connected to the donor-DU via another IAB-node)
Next, we make some proposals
· Proposals related to signalling flows for IAB-node DU setup and IAB Route Modification
Discussion
2.1. Example signaling flows
In this section, we example signalling flows for or IAB-node DU setup and IAB Route Modification.
IAB-node DU setup (connected directly to the donor-DU)

Figure1. IAB-node DU setup (connected directly to the donor-DU) procedure
1 Backhaul RLC channel is established by the following procedure.
1.1 The Donor-CU sends an DL RRC MESSAGE TRANSFER to the Donor-DU.
1.2 The Donor-DU sends RRCReconfiguration to IAB node1 to create a new RLC entity which works as Backhaul RLC channel between IAB node1 and Donor-DU.
1.3 The IAB node1 sends RRCReconfigurationComplete to Donor-DU.
1.4 The Donor-DU sends DL RRC MESSAGE TRANSFER to the Donor-CU.
2 IP address of IAB node1 is assigned by the following procedure,
2.1 IAB node1 sends DHCP discovery to the Donor-DU, the Donor-DU forwards it to Donor-CU.
2.2 The donor-CU sends DHCP offer to the Donor-DU, the Donor-DU forwards it to IAB node1
2.3 IAB node1 sends DHCP request to the Donor-DU, the Donor-DU forwards it to Donor-CU.
2.4 The donor-CU sends DHCP ack to the Donor-DU, the Donor-DU forwards it to IAB node1
3 Routing table for southbound in the donor-DU is updated by the following procedure
3.1 The donor-CU sends ROUTING INFORMATION UPDATE REQ containing the table1 to the Donor-DU
3.2 The donor-DU updates its routing table for southbound and sends ROUTING INFORMATION UPDATE CNF to the donor-CU
4 Routing table for northbound in IAB node1 is updated by the following procedure
4.1 The donor-CU sends ROUTING INFORMATION UPDATE REQ containing the table1 to the Donor-DU, the Donor-DU forwards it to IAB node1
4.2 IAB node1 updates its routing table for northbound and sends ROUTING INFORMATION UPDATE CNF to the Donor-DU, the Donor-DU forwards it to the donor-CU

IAB Route Modification (additional BH RLC channel establishment triggered by UE connections)

 Figure2. BH RLC channel establishment triggered by triggered by UE connection
1 Backhaul RLC channel is established. The established channel is used to forward user data for UE1 and UE2 
2 Routing table for southbound in the donor-DU is updated. Updated information is marked as red in the table2.
3 Routing table for northbound in IAB node1 is updated. Updated information is marked as red in the table2.

IAB-node DU setup (connected to the donor-DU via another IAB-node)


1 Backhaul RLC channel is established. The established channel is used to forward IAB node2’s F1 messages 
2 Routing table for southbound in the donor-DU is updated. Updated information is marked as red in the table3.
3 Routing table for northbound in IAB node1 is updated. Updated information is marked as red in the table3.
4 Routing table for southbound in IAB node1 is updated. Updated information is marked as red in the table4.
5 Routing table for southbound in IAB node1 is updated. Updated information is marked as red in the table4.

2.2. Observations and proposals
Observation form the above signaling flows, we propose Proposal1 and Propsal2 below.

Proposal1: 	IAB-node DU setup procedure is taken apart to the following five sub procedures
1. Backhaul RLC channel (new RLC entity) for F1 communication establishment
2. IP address assignment
3. Routing information update in newly added IAB node
4. Routing information update in the donor-DU
5. Routing information update in the affected intermediate IAB nodes

Proposal2: 	IAB Route Modification procedure is taken apart to the following five sub procedures
1. Backhaul RLC channel (new RLC entity) for user data forwarding
2. Routing information update in newly added IAB node
3. Routing information update in the donor-DU
4. Routing information update in the affected intermediate IAB nodes


TP for signaling flow (TS38.401)
Proposal7: 	RAN2/3 agree to have the following TP for IAB-node DU setup and IAB Route Modification.

>>>> Skip

8.x.1.3		IAB-node DU setup 
The signalling flow for IAB-node DU setup is shown in Figure 8.x.1.3.



[bookmark: _Hlk1127387]Figure 8.x.1.3: IAB-node integration procedure (SA-node with NGC)

1 Backhaul RLC channel is established by the following procedure.
1.1 The Donor-CU sends an DL RRC MESSAGE TRANSFER to the Donor-DU.
1.2 Intermediate IAB-nodes relay the message to parent node, IAB node (x-1), and IAB node (x-1) sends RRCReconfiguration to IAB node (x) to create a new RLC entity which works as Backhaul RLC channel between IAB node (x) and IAB node (x-1).
1.3 IAB node (x) sends RRCReconfigurationComplete to IAB node (x-1).
1.4 IAB node (x-1) sends DL RRC MESSAGE TRANSFER to the parent IAB-node. Intermediate IAB-nodes relay it to the Donor-CU.
2 IP address of IAB node1 is assigned by the following procedure,
2.1 IAB node (x) sends DHCP discovery to IAB node (x-1), intermediate IAB nodes relay it to Donor-CU.
2.2 The Donor-CU sends DHCP offer to the Donor-DU, intermediate IAB nodes relay it to IAB node (x)
2.3 IAB node (x) sends DHCP request to IAB node (x-1), intermediate IAB nodes relay it to Donor-CU.
2.4 The Donor-CU sends DHCP ack to the Donor-DU, intermediate IAB nodes relay it to IAB node (x). 
3 Routing tables for IAB node (x), IAB node (x-1), intermediate IAB nodes are updated by the following procedure
3.1 The donor-CU sends ROUTING INFORMATION UPDATE REQ to IAB node (x), IAB node (x-1) and intermediate IAB nodes. The ROUTING INFORMATION UPDATE REQ messages contain the routing table which includes affected paths by attaching IAB node (x). 
3.2 Each receiving IAB node and the Donor-DU sends ROUTING INFORMATION UPDATE CNF to the Donor-CU.
3.3 Intermediate IAB nodes can relay ROUTING INFORMATION UPDATE REQ/CNF based on the previous routing information.

[bookmark: _Toc534711728]>>>> Skip

8.x.2.1 	IAB Route Modification 
The signaling flow for IAB Route Modification is shown in Figure 8.x.2.1.


Figure 8.x.2.1: IAB Route Modification

1 Backhaul RLC channel is added/released/modified by the following procedure.
1.1 The Donor-CU sends an DL RRC MESSAGE TRANSFER to the Donor-DU.
1.2 Intermediate IAB-nodes relay the message to parent node, IAB node (x-1), and IAB node (x-1) sends RRCReconfiguration to IAB node (x) to create a new RLC entity which works as Backhaul RLC channel between IAB node (x) and IAB node (x-1).
1.3 IAB node (x) sends RRCReconfigurationComplete to IAB node (x-1).
1.4 IAB node (x-1) sends DL RRC MESSAGE TRANSFER to the parent IAB-node. Intermediate IAB-nodes relay it to the Donor-CU.
2 Routing tables for IAB node (x), IAB node (x-1), intermediate IAB nodes are updated by the following procedure
2.1 The donor-CU sends ROUTING INFORMATION UPDATE REQ to IAB node (x), IAB node (x-1) and intermediate IAB nodes. The ROUTING INFORMATION UPDATE REQ messages contain the routing table which includes affected paths by route modification. 
2.2 Each receiving IAB node and the Donor-DU sends ROUTING INFORMATION UPDATE CNF to the Donor-CU.
2.3 Intermediate IAB nodes can relay ROUTING INFORMATION UPDATE REQ/CNF based on the previous routing information.
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2. IP address assignment procedure


1. BH RLC channel establishment procedure


3. Routing information update
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1. BH RLC channel addition/release/modification procedure


2. Routing information update
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In case of IP address assignment
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