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1
Introduction
This paper discusses the stage-2 IAB parent-node change procedure underneath the same IAB-donor. In this context, IP-address allocation is discussed. RAN3#103bis achieved the following agreements on IP address allocation [1]:

	· DU IP address needs to be different from MT IP address

· DU IP address needs to be routable

· IAB-DU IP address may be assigned by donor DU or by donor CU; if assigned by donor DU, DHCP is used (donor DU may act as DHCP server or as DHCP proxy)


These agreements will be discussed in the context of the parent-node procedure.
2
Discussion
2.1 
IAB parent-node change procedure

The IAB parent-node change procedure underneath the same IAB-donor was discussed during the IAB study item and it was captured in TR 38.874 section 9.7.5. This procedure can be used as stage-2 baseline. A few modifications are necessary, some of which are discussed in this paper.  

IAB parent-node change underneath the same IAB-donor implies that the IAB-donor CU-UP remains the same while the IAB-donor CU-UP and the IAB-donor DU may change or remain the same. The IAB-node changing its parent node is referred to as migrating IAB-node. The parent nodes before and after the parent-node change are referred to as source parent node and target parent node, respectively. 
Figure 1 shows message flow for the parent-node change procedure with IAB-donor DU change. In this example, the backhaul paths to source and target parent nodes are referred to as source and target paths, respectively. The topology in Figure 1 has one IAB-node between IAB-donor DU and parent node on the source path as well as on the parent path.

In the parent-node procedure, the migrating IAB-node’s MT applies the steps of Inter-gNB-DU mobility as described in TS 38.401 section 8.2.1.1. A new BAP route is configured to the migrating IAB-node via the target path while the BAP route via the source path is released. The migrating IAB-node further actives a TNL address which is routable via the target IAB-donor DU. The IAB-donor DU migrates the migrating-IAB-node’s F1 associations from TNL address used on the source path to the new TNL address. 
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Figure 1: IAB parent-node change procedure under same IAB-donor

The procedure contains the following steps (based on TS 38.401 section 8.2.1.1):

1.
The migrating IAB-node’s MT sends a Measurement Report message to the source parent node DU. This report is based on a Measurement Configuration the migrating IAB-node's MT received from the IAB-donor CU before.

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

3.
The IAB-donor gNB-CU sends a UE Context Setup Request message to the target parent node DU to create the UE context for the migrating IAB-node MT and setup one or more bearers. These bearers are used by the migrating IAB-node’s MT for its own data and signalling traffic.

4.
The target parent node DU responds to the gNB-CU with a UE Context Setup Response message.

5.
The gNB-CU sends a UE Context Modification Request message to the source parent node DU, which includes a generated RRCConnectionReconfiguration message and indicates to stop the UL data transmission for the migrating-IAB-node MT.

6.
The source parent node DU forwards the received RRCConnectionReconfiguration message to the migrating IAB-node MT.

7.
The source parent node DU responds to the gNB-CU with the UE Context Modification Response message.

8.
A Random Access procedure is performed at the target parent node DU.

9.
The migrating IAB-node MT responds to the target parent node DU with an RRCConnectionReconfigurationComplete message.

10.
The target parent node DU sends an Uplink RRC Transfer message to the gNB-CU to convey the received RRCConnectionReconfigurationComplete message. At this point downlink packets can be sent to the migrating IAB-node MT. Also, uplink packets can be sent from the migrating IAB-node MT, which are forwarded to the gNB-CU through the target node DU. These DL and UL packets belong to the MT’s own signalling and data traffic.
A.
The gNB-CU configures backhaul RLC channels and a BAP-layer route on the target path between migrating IAB-node and target IAB-donor DU. The migrating IAB-node activates a TNL address that is routable via the target IAB-donor DU. These configurations may be performed at an earlier stage, e.g. right after step 4. The configurations are the same as used in phase 2.1 and 2.2. of the IAB-node integration procedure.
B.
The gNB-CU redirects all F1-U associations it has with the migrating IAB-node DU to the migrating IAB-nodes new TNL address. It further adds the new TNL address to the SCTP connections of the F1-C associations it has with the migrating IAB-node DU. These configurations have to follow step A. They may also be performed at an earlier stage as described under step A.

11.
The gNB-CU sends an UE Context Release Command message to the source parent node DU.

12.
The source parent node DU releases the migrating IAB-node MT’s context and responds the gNB-CU with a UE Context Release Complete message.

C.
The gNB-CU releases all BH RLC channels and BAP routing entries on the source path. The migrating IAB-node can further release the TNL it used for IP routability via the source IAB-donor DU.

During parent-node migration, in-flight packet traveling downstream on the source route may get lost. Since delivery of these packets on the migrating IAB-node has not been confirmed by via DDDS they have not been deleted on the IAB-donor CU’s buffer and can be retransmitted on the target route. 
In upstream direction, in-flight packets on the source route can still be delivered while the target route is already established. The gNB-CU should delay the release of BH RLC channels and BAP route (step C) until all upstream packets have been delivered. 
Proposal 1: Adopt the intra-donor parent-node change procedure to running CR 38.401.

2.2 
TNL address allocation during parent-node change

When the IAB-donor DU changes during the parent-node change procedure the migrating IAB-node needs to obtain a new TNL address (i.e. IP address) that is routable via the target IAB-donor DU.

Based on RAN3 agreement, the IAB-node DU’s IP address may be assigned by the IAB-donor DU or CU. In case it is assigned by the IAB-donor DU, DHCP is used. 

We consider both options of IP address allocation in the context of parent node change:

Option 1: IP address is allocated by IAB-donor DU via DHCP.

The DHCP messages need to be carried on the BAP layer. This implies that:

· A transport mechanism is defined by RAN2 for DHCP on top of BAP. This creates significant specification overhead.

· DHCP handshake cannot begin before the BH RLC channels and BAP route are established on the target path (i.e. after step A). The sequential dependency of IP address allocation on BAP route availability adds significant delay to the parent-node change procedure. 

Option 2: IP address is allocated by IAB-donor CU
In this case, the CU can configure a new IP address using one of the messages such as UE context transfer (step 5) or BAP route establishment (step A). This only requires minor specification effort. There is no additional delay for IP address assignment. 
Observation 1: IP address assignment by the IAB-donor CU requires less specification effort and lower latency to parent node change over IP address assignment via IAB-donor DU using DHCP.

Proposal 2: RAN3 should agree that IP address for IAB-node DU is assigned by CU.

3
Conclusion
This paper discussed the stage-2 IAB parent-node change procedure underneath the same IAB-donor. In this context, IP-address allocation was discussed.  The following observations and proposals have been made:
Observation 1: IP address assignment by the IAB-donor CU requires less specification effort and lower latency to parent node change over IP address assignment via IAB-donor DU using DHCP.

Proposal 1: Adopt the intra-donor parent-node change procedure to running CR 38.401.

Proposal 2: RAN3 should agree that IP address for IAB-node DU is assigned by CU.
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