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1 Introduction
In RAN3#113-e meeting[1], the following agreements for avoiding source IP filtering issue in inter-Donor DU re-routing have been made:

	To address the source IP filtering during inter-Donor-DU re-routing, Option 4 (i.e. IP-based tunneling between IAB-donor-DUs) is considered. FFS on whether providing source IP address to target donor DU. 
RAN3 further discusses whether static or dynamic tunnel is established between IAB-donor-DUs for option 4.

RAN3 discusses the enhancement related to BAP routing towards the target IAB-donor-DU, after RAN2 make a decision.


This contribution discusses the open issues on the tunnel establishment and the tunnel activation between IAB-donor DUs to address the problem of inter-donor DU re-routing. 
2 Discussion
2.1  Establishment of IP tunnel
To reduce service interruption, RAN3 has studied enhancements on how to avoid reconfiguration of the descendant nodes and RAN2 has discussed inter-donor DU re-routing for inter-donor DU transmission. If descendant nodes are not reconfigured with IP address of target donor-DU domain, the UL packets from descendant nodes with IP address of source donor-DU domain will be filtered and discarded by the target donor-DU. From another perspective, even if the descendant nodes are reconfigured with new IP address, there are UL on-the-fly packets to be filtered by target donor-DU.
As discussed during last RAN3 meeting, the IP based tunnelling between donor-DUs can address IP filtering during inter-donor DU re-routing. If static tunnel is established between IAB-donor DUs, the setup and release of IP tunnel is implementation dependent. If dynamic tunnel is established, signal procedures should be added to support setting up as well as releasing the IP tunnel, e.g., the IP tunnel end point is provided to donor-DUs during the setup procedure. Since it is the network to decide whether to support the IP tunnelling between donor-DUs and the IAB-nodes are transparent to that function, the IP tunnel can be set up by implementation, i.e., static IP tunnel should be established.
Proposal 1: Static IP tunnel should be established between two IAB-donor-DUs.
2.2  Activation and deactivation of IP tunnelling

In the email discussion[2] during last RAN3 meeting for avoiding source IP filtering, several companies have supported that the source IP address(es) are sent to the target donor-DU, since the target IAB-donor-DU should be aware of the source IP address(es) to be used by the re-routed packets and recognize them. If the target donor-DU is not provided with source IP address, the target donor-DU still performs IP filtering for mismatching packets or it activates IP tunnelling for all packets with any source IP address within source donor-DU domain, which is not desired. 
To activate IP tunnelling for UL packets in target donor-DU, the source IP address(es) should be provided to the target donor-DU. UL packets are transmitted via IP tunnel to source donor-DU only when the source IP address is configured to the target donor-DU.
To deactivate IP tunnelling, target donor-DU should be informed on source IP address(es) which are no longer tunnelled

Proposal 2: To activate or deactivate tunnel transmission for UL packets in target donor-DU, the source IP address(es) should be provided to the target donor-DU.
Furthermore, the IP based tunnelling between donor-DUs can also address the issue of packets being discarded by source donor-DU if the descendant nodes are not reconfigured with IP address in target donor-DU domain or there are still on-the-fly DL data after the IAB-node performs inter-donor DU migration. For DL packets to descendant nodes with destination IP address in source donor-DU domain, they will be discarded by source donor-DU because the destination is no longer reachable, e.g. when the IAB-node performs inter-donor-DU migration. With the IP tunnel between Donor-DUs, the DL packets with destination IP address in source donor-DU domain can be delivered to target donor-DU and routed to the descendant nodes by target donor-DU. Similarly, the destination IP address should be provided to source donor-DU for recognizing DL packets to be tunnelled to target donor-DU. DL packets are transmitted via IP tunnel only when the destination IP address is configured to the source donor-DU.
In turn, to deactivate IP tunnelling, source donor-DU should be informed on destination IP address(es) which are no longer tunnelled.
Proposal 3: To activate or deactivate tunnel transmission for DL packets in source donor-DU, the destination IP address(es) should be provided to the source donor-DU.
New signal procedure should be added to activate or deactivate IP tunnelling between donor-DUs. The donor-CU can trigger activation and deactivation of tunnel transmission in target donor-DU for UL F1 traffic. And the donor-CU can trigger activation and deactivation of tunnel transmission in source donor-DU for DL F1 traffic.
Proposal 4: New signal procedure should be added to activate or deactivate tunnel transmission between donor-DUs:
· The donor-CU triggers activation and deactivation of tunnel transmission in target donor-DU for DL F1 traffic.
· The donor-CU triggers activation and deactivation of tunnel transmission in source donor-DU for UL F1 traffic. 
For inter-donor-DU migration, before or after the migrating IAB-MT completes migration, the IP tunnelling activation can be triggered for the on-the-fly packets or when the descendant nodes are not reconfigured with new IP address(es) in target donor-DU domain for F1 traffic. The IP tunnelling can be deactivated, e.g., when the descendant nodes are reconfigured with new IP address(es) and start to use the new IP address(es) for F1 traffic. Figure 1 illustrates the transmission for inter-donor-DU migration when IP tunnelling is activated, and it is deactivated respectively.
Proposal 5: The donor-CU can trigger activation of IP tunnelling for F1 traffic in inter-donor-DU migration.
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Figure 1. Illustration for inter-donor-DU migration 
For inter-donor-DU redundancy, some path of the F1 transmission can be changed to the target donor-DU, but IP addresses may remain the same. e.g., when avoiding the reconfiguration of descendant nodes for BAP routing and IP address. If the descendant nodes are not reconfigured with new IP address(es) in target donor-DU domain for the F1 traffic to be routed via the new path, the UL packets will be discarded by the target donor-DU and the DL packets will be discarded by the source donor-DU. To address that issue, before or after the path is migrated to the target donor-DU, the IP tunnelling activation can be triggered for F1 traffic via the target donor-DU, if the descendant nodes are not reconfigured. When the descendant nodes are reconfigured with new IP address(es) and start to use the new IP address(es) for F1 traffic, the IP tunnelling can be deactivated. Figure 2 illustrates the transmission for inter-donor-DU topology redundancy when IP tunnelling is activated, and it is deactivated respectively.
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Figure 2. Illustration for inter-donor-DU topology redundancy
Proposal 6: The donor-CU can trigger activation of IP tunnelling for F1 traffic in inter-donor-DU topology redundancy.
3 Conclusion

In this contribution, we have discussed the open issues on tunnel establishment and the tunnel activation between IAB-donor DUs to address the problem of inter-donor DU re-routing. The following proposals are made:
Proposal 1: Static IP tunnel should be established between two IAB-donor-DUs.
Proposal 2: To activate or deactivate tunnel transmission for UL packets in target donor-DU, the source IP address(es) should be provided to the target donor-DU.

Proposal 3: To activate or deactivate tunnel transmission for DL packets in source donor-DU, the destination IP address(es) should be provided to the source donor-DU.
Proposal 4: New signal procedure should be added to activate or deactivate tunnel transmission between donor-DUs:
· The donor-CU triggers activation and deactivation of tunnel transmission in target donor-DU for DL F1 traffic.
· The donor-CU triggers activation and deactivation of tunnel transmission in source donor-DU for UL F1 traffic. 
Proposal 5: The donor-CU can trigger activation of IP tunnelling for F1 traffic in inter-donor-DU migration.

Proposal 6: The donor-CU can trigger activation of IP tunnelling for F1 traffic in inter-donor-DU topology redundancy.
4 References
[1]. RAN3 chairman notes, RAN3#113-e

[2]. Summary of Offline Discussion on CB: # 1306_IAB_Multi-hop, ZTE, RAN3#113-e
3GPP


_1696079529.vsd
IAB-donor DU2


IAB-donor DU1


IAB-node 1


UE


F1


IAB-node 2


IAB-donor CU


IAB-donor DU1


IAB-donor DU2


IAB-node 1


UE


F1


IAB-node 2


IAB-donor CU



_1696079776.vsd
IAB-node 1


IAB-node 2


IAB-donor DU1


IAB-donor DU2


UE


F1


IAB-donor CU


IAB-node 1


F1


IAB-donor DU1


IAB-donor DU2


UE


F1


IAB-donor CU


F1


IAB-node 2



