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Introduction
In previous RAN3 discussion, five IAB architectures that are divided into two architecture groups were discussed and capture in TR38.874 [1]. One of the most important issues from RAN3 point of view is the necessity of the Xn interface, and, if necessary, where the termination of the Xn is located- at the IAB-node or at the IAB-donor. 
In this document, we analyse the necessity of Xn interface of in IAB architecture from both U-plane and C-plane point of view, and also discuss the Xn based mobility procedures, based on the requirements for the IAB architecture [2]. 
Discussion
In NR discussion, an Xn interface, including Xn-C and Xn-U, is defined between two NG-RAN nodes in order to support the following functions [3]:
-	UE mobility management, including context transfer and RAN paging
-	Dual connectivity
-	Data forwarding
-	Flow controll
This direct interface, Xn interface, between gNBs was created in order to perform the handover procedure directly between the involved gNBs, which become more efficient and less delay. Meanwhile, the handover procedure can be achieved without core network node involvement, which can reduce the load, the processing capability and the traffic within the wired link towards the core network node.
With the same reasons above, the necessity of Xn interface in IAB architecture should be considered from the following two aspects: handover frequency between IAB-node and IAB-node, IAB-node and IAB-donor, IAB-node and new IAB-donor; and the tradeoff between AMF impact and Xn interface complexity.  
In terms of handover preparation phase, as shown in figure 1, the handover preparation messages for NG handover may be exchanged between IAB-nodes via CN if the source IAB-node and the target IAB-node belong to different IAB-donor, whereas the IAB donor nodes/IAB-nodes can exchange the handover preparation messages without any intermediate node if Xn interface is defined between them. Obviously, NG handover has longer latency and more signaling cost than Xn handover. As the coverage area of a cell is small in high frequency deployment, it is foreseen that the frequency occurrence of handover from/to IAB-node is high. For frequent handover scenario from/to IAB-node, it shall provide at least the same performance as the normal handover procedure from/to gNB. In order to reduce the signaling overhead and meet the handover latency requirement, there are advantages in having an Xn interface in the IAB architecture.
[image: ]
Figure 1 NG and Xn handover procedure
Observation: Both NG handover procedure and Xn handover procedure are supported in IAB.
In IAB architecture group 1 which leverages CU/DU-split architecture, IAB-donor holds a CU for all IAB-nodes. It was already agreed in RAN3 that Xn interface could be setup between CUs, which could also be applied for IAB, i.e. Xn interface could be setup between IAB donor nodes for Xn handover. AS for the necessity of Xn interface in UE mobility scenario between IAB-nodes is still FFS.
In the case of Xn termination in IAB donor, the inter-gNB-DU mobility procedure [4] could be reused for Xn based handover. In the case of Xn termination in IAB node, the Xn based handover procedure, as shown in figure 2, is similar. However, the data forwarding procedure from source node to target node during handover is a key issue to be considered. If IAB-node supports Xn interface, the source node can forward U-plane data directly to the target node, instead of forwarding it through IAB-donor or CN which will cost AIR INTERFACE resource between IAB node and IAB donor.


Figure 2 Xn handover procedure for Xn termination in IAB node in IAB architecture group 1
As in IAB architecture group 2, both IAB donor and IAB node act as separate gNBs, Xn interface could be setup between IAB donor nodes or IAB nodes. If Xn is terminated in IAB donor nodes, the inter-gNB mobility procedure depicted in [3] could be reused for Xn based handover. While, if Xn is terminated in IAB nodes, all the procedures could be performed between IAB nodes except the path switch signaling. 


Figure 3 Xn handover procedure for Xn termination in IAB node in IAB architecture group 2
As analysis above, because the Xn based handover procedure is different among different cases, e.g. IAB architecture group 1 or group 2, or Xn termination in IAB donor or IAB node, how to coordinate Xn interface setup needs to be further studied and specified.
Proposal
The paper discussed the termination of Xn interface and correspondingly the Xn based mobility procedures in different cases for in IAB architecture and came to the following observation and proposals:
Observation: Both NG handover procedure and Xn handover procedure are supported in IAB.
Proposal 1: To decide Xn termination in IAB architecture. 
Proposal 2: To study how to coordinate Xn interface setup between IAB node and IAB donor in different cases.
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