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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]At RAN#86 meeting, a new WI “Enhancements to IAB for NR” was approved [1]. One of the objectives is to specify topology adaptation enhancements to reduce service interruption due to IAB-node migration and BH RLF ‎recovery as following.
Topology adaptation enhancements [RAN3-led, RAN2]:‎
•	Specification of enhancements to reduce service interruption due to IAB-node migration and BH RLF ‎recovery.‎

In this contribution, we will discuss the scope and related aspects on the enhancements to reduce service interruption.
Discussion
Reduce service interruption due to IAB-node migration
In R16, during the intra-CU migration, how to guarantee the service continuity and packet lossless transmission didn’t have been discussed. When the IAB node migrates, for the downstream traffic, some BAP packets have already been sent out from donor DU, but not yet received by this migrating IAB node. Those packets need to be retransmitted. There is the same issue as for the upstream traffic. If there is no AS layer mechanism to address this issue and only rely on the upper layer function, the service latency and interruption will be increased.
Therefore, in R17, due to the requirement to reduce service interruption, it’s necessary to discuss such loss-less packet delivery mechanisms to reduce the service interruption during IAB-node intra-CU and inter-CU migration‎. Some mechanisms should be studied to guarantee the packet loss-less transmission, e.g., adding SN number for the BAP packet, BAP buffer size, packet status reporting mechanism and so on.
[bookmark: _Ref19032198][bookmark: _Ref37338932][bookmark: _Ref40961997][bookmark: _Ref47103133]Proposal 1: ‎If loss-less packet delivery during IAB-node migration is needed, BAP enhancements can be further studied.

In R16, some mobility enhancement technologies have been specified for 0ms interruption, such as CHO, CPAC and DAPS. Those mechanisms can be applicable for IAB network to reduce the service interruption due to IAB-node migration. For CHO, the current configuration information and trigger conditions can be a baseline. Whether it’s necessary to specify some more configuration information and trigger conditions specifically for IAB node can be further discussed. For CPAC, it will continue to be enhanced in R17 MR DC/CA enhancements. Thus, we can discuss the detail procedure of CPAC for IAB when there are some conclusions on the CPAC enhancements. For DAPS, two PDCP entities are needed. It can be easily applicable for the UE traffic in the IAB network. But there is no PDCP entity in the intermediate IAB nodes. Thus, how to achieve DAPS for IAB node needs to be further discussed.
[bookmark: _Ref47103140]Proposal 2: ‎ It can be further discussed whether and how to enhance CHO, CPAC, and DAPS for IAB node migration.  

During IAB-node inter-CU migration, the F1 interface should be re-established to the target donor CU. If the migrating IAB-node releases the old F1 interface with the source donor CU before it re-establishes the new F1 interface with the target donor CU, it will cause service interruption for the traffic. How to address this issue may need to be discussed in RAN3 first, and then RAN2 will further discuss some related aspects. We discuss and analysis this issue in our RAN3 contribution [2].
[bookmark: _Ref47103147]Proposal 3: ‎During IAB-node inter-CU migration‎, how to reduce service interruption due to F1 re-establishment can be further studied.

Issues on BH RLF ‎recovery
In R16, the BH link RLF notification types have been discussed [3]. The possible RLF notification types can be summarized as following in Table 1.
Table 1: BH link RLF notification types
	 
	Name
	Description

	Type 1
	‎“Plain” notification
	Indication that BH link RLF is detected by the child IAB-node

	Type 2
	Trying to recover‎
	Indication that BH link RLF is detected, and the child IAB-node is attempting to recover from it.‎

	Type 3
	BH link recovered‎
	Indication that the BH link successfully recovers from RLF‎

	Type 4
	Recovery failure‎
	Indication that the BH link RLF recovery failure occurs‎

	Type 4X
	Indicating child nodes to perform RLF procedure‎
	It is implementation when the parent sending this indication, and the child node should perform RLF related ‎procedure when receiving this indication.‎



The Type 4 RLF notification has been already specified in R16. The Type 4X RLF notification is similar as Type 4. Thus, RLF notification Type 4 and Type 4X don’t need to be further discussed. RLF notification Type 1, Type 2 and Type 3 can be further studied in R17. We suggest to first discuss the behavior and benefit when the child node receives the RLF notification, then we can decide whether to introduce this type of RLF notification.
For RLF notification Type 1 or Type 2, when the IAB-node receives this indication, the IAB-node may reduce or stop the upstream transmission and try to find an alternative path to replace the one in problem. Whether and when the IAB-node need to pass the indication to downstream nodes can be further discussed. 
For RLF notification Type 3, when the IAB-node receives this indication, the IAB-node may restart/resume the upstream transmission. If Type 2 notification is forwarded to the downstream nodes, then type3 could also be forwarded to child nodes.‎
[bookmark: _Ref47103151]Proposal 4: ‎‎The behavior and benefit Type 1/2/3 BH RLF notification can be further studied.

In R16, after receiving the RLF notification from its parent node, the IAB node will re-select a cell to continue forward the backhaul traffic. But there may be issue, e.g., topology looping, if the reselection is not restricted. For example, in Figure 1(a), the RLF recovery failure may happen in the BH link of IAB-node2. Then IAB node2 sends the RLF notification to the IAB-node3. IAB-node3 will re-select a cell which can also support IAB. During the cell re-selection procedure, IAB-node3 may select IAB-node4 to establish the backhaul link. However, this will cause a loop like Figure 1(b) and the message cannot be transmitted to the IAB-donor successfully. Thus some mechanisms need to be discussed to avoid forming a loop during cell re-selection. For example, the IAB-node3 can know the cell ID of IAB-node4 and avoid selecting the IAB-node4 during cell re-selection.
[bookmark: _Ref47103156]Proposal 5: ‎‎The cell re-selection enhancements to avoid forming a loop ‎can be further studied.



Figure 1: Cell re-selection due to BH RLF

Conclusion
According to the above discussion, the proposals for the scope and related aspects on the enhancements to reduce service interruption are as follows:
Proposal 1: ‎If loss-less packet delivery during IAB-node migration is needed, BAP enhancements can be further studied.
Proposal 2: ‎ It can be further discussed whether and how to enhance CHO, CPAC, and DAPS for IAB node migration. 
[bookmark: _GoBack]Proposal 3: ‎During IAB-node inter-CU migration‎, how to reduce service interruption due to F1 re-establishment can be further studied.
Proposal 4: ‎‎The behavior and benefit Type 1/2/3 BH RLF notification can be further studied.
Proposal 5: ‎‎The cell re-selection enhancements to avoid forming a loop ‎can be further studied.
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