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[bookmark: _Ref7619946]Introduction
In the last RAN3 meeting the following agreements and warnings were made regarding inter-donor IAB migration [1]:
	⇒It is not precluded for an IAB node to have simultaneous F1 interfaces to 2 donor CUs using the concept of　separate logical IAB-DUs in the same physical node
⇒For full inter-donor migration, top-down, bottom-up and nested sequences may be considered for the　migration of IAB-MT, UEs and descendant nodes
⇒For gradual inter-donor migration, top-down and bottom-up sequences can be considered for the migration of IAB-MT, UEs and descendent nodes.


In this paper, we analyse the data forwarding procedure in the top-down sequences, identify the potential issues and offer our considerations on these issues.
Discussion
[image: ]
Figure 1 Top-down sequence of inter-donor IAB migration

Figure 1 shows the top-down sequence example of inter-donor IAB migration. During this migration, the IAB-MT executes a handover to target IAB-donor while the UE is still connected to the source IAB-DU. At this moment, although the actual wireless BH connection provided by source IAB-DU for the UE has disappeared, the UE’s configuration with the source IAB-donor has not changed yet. If at this moment, there are some data for the UE, a route from source IAB-donor-CU to source IAB-DU has to be established temporarily to forward the data. Therefore, a mechanism to perform C-Plane & U-Plane data forwarding for UE via the IAB network needs to be studied.

1.1 [bookmark: _Hlk61386579]Data forwarding route
As the connection between IAB-MT and target IAB-donor has been established, one might consider using the route from source IAB-DU to target IAB-donor to forward the UE data. The protocol stacks shown in figure 2 and figure 3 highlight that the data which is ciphered on the PDCP layer, only exists within the UE and the IAB-donor protocol stack, meaning that only the UE and the IAB-donor know the ciphering key. In Rel-16 IAB, there is no PDCP layer in the IAB protocol, therefore, in the scenario in figure 1, when the ciphered UE data arrived at source IAB-DU, it just forwards to the next hop without decapsulating the packet. If the UE data is forwarded via route from source IAB-DU to target IAB-donor, as target IAB-donor does not know the ciphering key of UE, it cannot decapsulate the data. Thus, to correctly decapsulate the UE data, a data forwarding route from the source IAB-donor to source IAB-DU via the connection between target IAB-donor and target IAB-DU should be studied.


Figure 2. IAB protocol stack for support F1-U protocol




Figure 3. IAB protocol stack for support F1-C protocol


[bookmark: _Hlk61387929]Observation 1: With top-down sequence, after IAB-MT migration, the data originated from the UE should be forwarded to the source IAB donor, since the target IAB donor cannot decipher the data and only the source IAB donor having its PDCP ciphering key can decipher the data.
Proposal 1: The data forwarding route from the source IAB-donor to the source IAB-DU via the connection between the target IAB-donor and the target IAB-DU should be studied. 
1.2  Routing mechanism
To establish the route from source IAB-donor to source IAB-DU via target IAB-donor and target IAB-DU, a way to identify the address of each node on the route should also be considered. 
Upon the backhaul link between IAB-donor to migration IAB-node, although in Rel-16, each IAB node can be configured with an IP address for easier network management, it is the BAP protocol to route packets, in which a BAP destination and path ID is configured to decide the next hop of the packet. Therefore, after IAB-MT migrated to target IAB-donor, target IAB-donor will assign a BAP address and path ID for target IAB-DU. If target IAB-donor needs to help source IAB-donor to forward its DL packets to source IAB-DU, or if the target IAB-donor needs to help source IAB-DU to forward its UL packets to source IAB-donor-CU, a mechanism for target IAB-donor to identify the address of source IAB-DU might need to be considered.  For example, the target IAB-donor could configure new BAP address for source IAB-DU, so that the source IAB-DU can send its packet with destination BAP address of target IAB-donor, but destination IP address of source IAB-donor to target IAB-donor.
Then, the connections between source IAB-donor and target IAB-donor, including the CU and DU equipment, are wireline, so that it is possible for source IAB-donor and target IAB-donor to negotiate each other’s IP address, which means each donor node can be identified by IP address and the data forwarding can be done based on IP routing protocol. Without sending out packet with BAP header to source IAB-DU, source IAB-donor just send IP packet to target IAB-donor. After identify the IP address, target IAB-donor will decide to forward to source IAB-DU or target IAB-DU. Also for packet from source IAB-DU or target IAB-DU, target IAB-donor can also check the destination IP address to confirm if the packet is for itself or for source IAB-donor.
Besides, as migrating IAB node is logically separated as source IAB-DU and target IAB-DU. Source IAB-DU is for forwarding UE data before the UE migrating and target IAB-DU is for forwarding data after the UE migrating. It will be easier to manage the network if source IAB-DU and target IAB-DU have different IP address. If some data with destination BAP address of target IAB-DU, but destination IP of source IAB-DU, then target IAB-DU could forward the data to source IAB-DU after checking the destination IP address.
Observation 2: BAP address of IAB-MT and BAP address of the target donor DU is used for BAP routing between the source IAB-DU and the target donor DU.
Proposal 2: RAN3 agree that with top-down sequence, after IAB-MT migration, the source IAB-DU uses new BAP addresses configured to IAB-MT for its BAP routing.
Observation 3: Data could be routed based on IP protocol among the source IAB-donor and target IAB-donor. Also, data forwarding might happen between target IAB-DU and source IAB-DU. IAB-MT forwards the packet from the target IAB donor based on the destination IP address, the IP address of the source IAB DU or the target IAB-DU
Proposal 3: RAN3 agree that after IAB-MT migration, migrating IAB node has two types of IP addresses, one for source IAB DU and the other for target IAB DU.
Once the BAP address and IP address of each node is configured, the routing mechanism should be configured so that the data could be sent to propitiate next hop and finally arrived the destination. Below is one possible solution we have considered with the addresses as an example:
UL forwarding case: 
· From the target IAB-DU perspective, a UL packet to the target IAB-donor-CU could be configured with the source IP 0x21, source BAP 0x13, destination IP 0x03, and destination BAP 0x11. When the packet arrives at the target IAB-donor-DU, it would be sent to the target IAB-CU based on the destination IP address 0x13.
· From the source IAB-DU perspective, a UL packet to the source IAB-donor-CU could be configured with the source IP 0x11, source BAP 0x03, destination IP 0x01, and destination BAP 0x11. The destination BAP address of the source IAB-DU would be the same as the one for the target IAB-DU because the source IAB-DU would use the same BH link to the target IAB-donor to forward its packet. When the packet arrives at the target IAB-donor-DU, it would send the packet to the source IAB-donor-CU based on the destination IP address 0x01.
DL forwarding case:
· From the target IAB-DU perspective, a DL packet from the target IAB-CU could be configured with the source IP 0x03, source BAP 0x11, destination IP 0x21, and destination BAP 0x13. When the packet arrives at the target IAB-DU, it would recognize that the data is for itself and forward to any of its subscribers.
From the source IAB-DU perspective, a DL packet from the source IAB-CU could be configured with the source IP 0x01, source BAP 0x11, destination IP 0x11, and destination BAP 0x13. The destination BAP address of the source IAB-DU would be the same as the target IAB-DU because the source IAB-DU would use the same BH link to the target IAB-donor to forward its packet. When the packet arrives at the target IAB-DU, it would send the packet to the source IAB-DU based on the destination IP address 0x11.

[image: ]
Figure 4. example of UL/DL routing mechanism

Proposal 4: IP address to BAP address mapping relation should be identified, so that the data forwarding route from source IAB-donor to UE via the connection between target IAB-donor and target IAB-DU is ensured.
​
Conclusions
In this contribution, we share our views on how to perform UE data forwarding during the top-down sequence inter-donor-CU migration. Based on our considerations, the following is proposed:	Comment by takeda2: 最終的には、本文に合わせて下さい。
Observation 1: at top-down sequence stage, after IAB-MT migration node cannot decapsulate PDCP ciphered UE data and without know the ciphering key of UE, the target IAB donor could not decapsulate the UE data.
Proposal 1: The data forwarding route from the source IAB-donor to the source IAB-DU via the connection between the target IAB-donor and the target IAB-DU should be studied. 
Observation 2: BAP address of IAB-MT and BAP address of the target donor DU is used for BAP routing between the source IAB-DU and the target donor DU.
Proposal 2: RAN3 agree that with top-down sequence, after IAB-MT migration, the source IAB-DU uses new BAP addresses configured to IAB-MT for its BAP routing.
Observation 3: Data could be routed based on IP protocol among the source IAB-donor and target IAB-donor. Also, data forwarding might happen between target IAB-DU and source IAB-DU. IAB-MT forwards the packet from the target IAB donor based on the destination IP address, the IP address of the source IAB DU or the target IAB-DU
Proposal 3: RAN3 agree that after IAB-MT migration, migrating IAB node has two types of IP addresses, one for source IAB DU and the other for target IAB DU.
Proposal 4: IP address to BAP address mapping mechanism should be considered while UE’s packet is forwarded by the target IAB-donor and the target IAB-DU. 
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