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1. Introduction
RAN3#110e meeting discussed the reduction of service interruption, and agreed following
	[For intra-Donor case]
-The RRCReconfiguration to the descendant IAB can be transferred via the source path, i.e. before the migrating IAB detach from source parent cell.
-Study the packet loss mitigation in intra-donor migration, e.g. further clarify the scenario for packet loss and possible solutions. 
-Discuss the avoidance of unnecessary transmissions in intra-donor migration (including the scenario of RLF recovery), with focus on RAN3 impact. 
[For inter-Donor case]
-Study the solution for the baseline RLF scenario, where IAB node experiencing RLF can connect only to 1 donor at a time.
-An RRC indication is provided to the migrating IAB node on whether it is undergoing inter- or intra-donor migration. This indication also applies to RLF recovery. FFS on the content of the indication. 
-The issue on Reduction of Service Interruption for inter-Donor case will be discussed after the basic migration procedure is determined.


This paper discusses the enhancement on reduction of service interruption, packet loss and unnecessary transmission in intra-CU and inter-CU topology adaptation.
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2.1 Intra-CU migration 
According to the offline discussion in last meeting, companies seems to be fine with the intention of parallel sending to reduce service interruption [1]. One potential solution is that donor-CU sends the RRC reconfiguration messages to all IAB nodes and UEs concurrently. The migrating IAB node will receive the RRC reconfiguration messages for all IAB nodes and UEs. In order to make sure that descendant nodes and UEs receive RRC reconfiguration messages, we consider the delay reconfiguration of migrating IAB node. Specifically, migrating IAB node reconfigures itself until it receives a RRC reconfiguration complete message from child node. In other word, child node feedbacks RRC reconfiguration complete message to parent node can indicate parent node to start RRC reconfiguration procedure. 
Proposal 1: Parent node reconfigures itself until it receives a RRC reconfiguration complete message from child node.
After descendant nodes and UEs are reconfigured, IAB nodes start TNL redirection procedure. If this procedure is from top to bottom, maybe an indication is needed for child nodes to trigger TNL redirection of child nodes. Because child node does not know when the parent node finished TNL redirection procedure, and when it can start TNL redirection. This indication can be a BAP indication message. 
Proposal 2: Introduce an indication message to child node to trigger TNL redirection procedure after parent node migration complete.
Moreover, we consider the TNL redirection procedures for all IAB nodes go on simultaneously. It likes a nest procedure. In detail, step 13, 15, 17 about TNL redirection procedures of IAB node 7, IAB node 6 and IAB node 5 can be performed in parallel in figure 1.
Proposal 3: RAN3 considers the TNL redirection procedures for IAB nodes go on simultaneously.


Figure 1 Intra-CU migration for reducing service interruption
2.2 Inter-CU migration
Normally, source CU sends Xn handover request messages to target CU for each IAB nodes and UEs. It would cause significant signalling consumption. We propose to extend Xn handover request message to a per topology signalling for requesting the migration of migrating IAB node, descendant nodes and all UEs. Target CU can tell a per UE/node migration or a per topology migration base on whether the request message includes topology information.  Specifically, migrating IAB node send Xn handover request message which including topology information to target CU to request to migrate whole topology. Target CU judges it is a per topology migration and executing access control for all IAB nodes and UEs. Target CU sends Xn handover request ACK including RRC reconfiguration messages for allowed access IAB nodes and UEs to source CU.
Proposal 4: Extending Xn handover request message to a per topology signalling for requesting the migration of all IAB nodes and UEs.
Furthermore, the context in Xn handover request message is also per UE/IAB node currently. The main idea of reduce the number of signalling is to package the context of migrating IAB node and its descendant node, the UE context of the UE(s) under the migrating IAB node and the UE context of the UE(s) under the descendant node(s) of migrating IAB node is integrated as a UE context list. Source CU sends the UE context list to target parent node in Xn handover request message.
Proposal 5: Introducing context list in migration request message.
Context list includes 1) context of migrating IAB node and its descendant node(s)
2) UE context of UE(s) under the migrating IAB node 
3) UE context of UE(s) under the descendant node(s) of migrating IAB node
For F1 setup procedure, migrating IAB node deletes any context of descendent nodes and UEs after F1 setup procedure base on the current spec. If the descendent nodes and UEs would like to still connect with migrating IAB node after migrating IAB node migrates to target path, target CU and migrating IAB node have to execute UE context setup procedure for descendent nodes and UEs. It would cause plenty of context processing. We consider keeping the context of descendant nodes and UEs in migrating IAB node after F1 setup procedure, and only change the destination address to target donor DU. UE context modification request message, which inducing UL UP TNL Information, can be considered. 
Proposal 6: RAN3 considers other signalling to replace the context setup procedure for child nodes and UEs between parent nodes and target CU.
2.3 Mitigation of Packet Loss and unnecessary transmission
Packet loss:
The reason of UL packet loss is that packet buffer in migrating IAB node. Buffered packets may also include the descendant nodes’ packet. After migrating IAB node migrate to target DU, the buffer packets would be discarded. There are two methods to address this problem. 
One is UL DDS, the other is local re-routing. For the first one, migrating IAB node buffers all packets would cause large buffer size, and it may include some error packets. The second one should consider the source IP filter, the migrating IAB node have not the ability to change packet header in current spec. The detail description of inter-DU local re-routing is shown in [2]. 
Unnecessary transmission:
[bookmark: _GoBack]In my understanding, unnecessary transmission means in-flight packets which are sending on the source path while migrating IAB node is migrating or already connected to target path. For intra-CU migration, as long as source donor DU does not remove the context of migrating IAB node and descendant nodes, the UL in-flight packet can be sent to donor DU via source path. The simplest way for DL in-flight packet is to discard. RAN3 can further consider the enhancement of unnecessary transmission, e.g. donor-CU adds a finial indication to final packet in DL. The other solutions also can be further discussed.
Proposal 7: RAN3 considers the enhancement to reduce packet loss and unnecessary transmission.
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Based on the discussion in this paper, we propose the following:
Proposal 1: Parent node reconfigures itself until it receives a RRC reconfiguration complete message from child node.
Proposal 2: Introduce an indication message to child node to trigger TNL redirection procedure after parent node migration complete.
Proposal 3: RAN3 considers the TNL redirection procedures for all IAB nodes go on simultaneously.
Proposal 4: Extending Xn handover request message to a per topology signalling for requesting the migration of all IAB nodes and UEs.
Proposal 5: Introducing context list in migration request message.
Context list includes 1) context of migrating IAB node and its descendant node(s)
2) UE context of UE(s) under the migrating IAB node 
3) UE context of UE(s) under the descendant node(s) of migrating IAB node
Proposal 6: RAN3 considers other signalling to replace the context setup procedure for child nodes and UEs between parent nodes and target CU.
Proposal 7: RAN3 considers the enhancement to reduce packet loss and unnecessary transmission.
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