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1 Introduction
As agreed in RAN#82, a new WI on IAB will be started since the first RAN3 meeting in 2019.  One of important topic of IAB is IAB node mitigation. In this contribution, we will address this issue and show our views. 
2 Discussions
In Fig. 1, an IAB network is shown to indicate that the UE is connected to the IAB donor CU via two IAB nodes, i.e., IAB node 1 and IAB node 2, where IAB node 2 is the accessing IAB node of the UE. Although IAB node has fixed location, each IAB node may be mitigated to another parent node due to, e.g., load balancing, signal quality degradation, etc.
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Fig. 1 IAB network

2.1 Scenarios

During SI stage, three scenarios are mentioned for the IAB node mitigation:

· Intra-donor CU, intra-donor DU

In this scenario, the IAB node is mitigated from one parent IAB node to another parent IAB node, while the donor CU and donor DU are kept unchanged. This scenario indicates that some intermediate nodes along the path from the IAB node to the donor CU are unchanged, e.g., at least the donor DU is unchanged. Thus, the configurations for the IAB node on these unchanged nodes may be kept or can be reconfigured. In this sense, such mitigation may not take a long time. 
· Intra-donor CU, inter-donor DU

In this scenario, the nodes between IAB node and the Donor CU are changed. Thus, the whole path to the donor CU should be newly established. 
· Inter-donor CU, inter-donor DU

In this scenario, the donor CU is changed, which results in the Xn handover procedure. Meanwhile, the path from the IAB node to the target donor CU should be newly established. Apparently, such scenario results in the largest signaling exchange, including core network signaling, Xn signaling, signaling between donor CU and donor DU/intermediate IAB node/mitigated IAB node. Therefore, the whole procedure will take the longest period. Nevertheless, this scenario may also happen, especially for the IAB node located at the edge of the coverage area of one donor CU. 
Observation 1: among the above three scenarios, inter-donor CU/inter-donor DU causes the largest delay due to the involved NG signaling, Xn signaling, and F1 signaling between IAB donor CU and each involved intermediate nodes.

Nevertheless, the above three scenarios are possible in the real network. Thus, we propose to study those three scenarios during WI stage. 
Proposal 1: the IAB node mitigation should be studied by considering three scenarios: 1) intra-CU/intra-DU, 2) intra-CU/inter-DU, and 3) inter-CU/inter-DU.

2.2 Signaling procedures

For a mitigated IAB node, the mitigation procedure can be divided into two parts: 

· Part 1: signaling among ascendant nodes of the mitigated IAB node (i.e., the nodes between the mitigated IAB node and the IAB donor CU)

Depending on different scenarios, the ascendant part of the mitigated IAB node may be either totally changed or partially unchanged. For the “totally changed” case, the IAB donor CU should establish connection with each intermediate node for such mitigated IAB node. For example, as shown in Fig. 2 (a), the mitigation of IAB node 5 results in that the intermediate nodes between IAB donor CU and IAB node 5 are totally changed. Thus, IAB donor CU needs to establish the connection for IAB node 5 with IAB donor DU 2, IAB node 3, and IAB node 4. 
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Fig. 2 Mitigation for “totally changed” case and “partially changed” case

However, for the “partially unchanged” case, as shown in Fig. 2 (b), IAB node 4 is mitigated from IAB node 2 to IAB node 3 with unchanged IAB node 1 and IAB donor DU. The mitigation procedure can be simplified. For example, the BH RLC CH configuration for the data towards such mitigated IAB node can be kept at IAB node 1 or IAB donor DU, the data buffered at the unchanged intermediate nodes (i.e., IAB donor DU, IAB node 1 in Fig. 2) can be kept and then continuously transmitted after the mitigation is finished.   
Proposal 2: if the mitigation results in that some intermediate nodes towards the mitigated IAB node are unchanged, some simplification methods can be considered, e.g., keep the BH RLC CH configuration, transmit the buffered data after mitigation, etc. 

· Part 2:signaling for the descendant nodes of the mitigated IAB node (i.e., serving UEs and child IAB nodes of the mitigated IAB node)

During the mitigation procedure, the descendant nodes connecting to such mitigated IAB node (i.e., UE, or child IAB node) may be impacted by such mitigation. Depending on whether the IAB donor CU is changed or not, the resultant behavior may be different:

· the IAB donor CU is not changed

In this case, the DU part configuration of the mitigated IAB node (e.g., the serving cell list, the system information) may not change. Thus, the IAB donor CU may simply send reconfiguration message to the UEs or child IAB node, if necessary for some cases, e.g., the change of the intermediate node between the mitigated IAB node and IAB donor CU may result in serving cell addition/release, or bearer modification/release to the descendant nodes. 
·  The IAB donor CU is changed
In this case, the mitigated IAB node connects to a new CU. In legacy CU-DU split, if an DU connects to a new CU, the serving cells are completely changed since the change of CU means change of gNB.  If we follow the same principle, the DU part of the mitigated IAB node should set up F1 interface with new IAB donor CU, and the serving cells of the mitigated IAB node become new cells after the mitigation. For example, as shown in Fig. 3, under the source IAB donor CU, the serving cell of IAB node 5 has NR CGI of 1. However, after the mitigation of IAB node 5, the same serving cell of IAB node 5 has NR CGI of 2.  As a result, the UEs/child IAB nodes connecting to such mitigated IAB node should re-establish the connection since the old serving cells are disappeared. This will cause large delay of descendant nodes of the mitigated IAB node.
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Fig. 3 Change of IAB donor CU
      Observation 2: if the IAB donor CU is changed during the IAB mitigation procedure, the serving cells of DU part of the mitigated IAB node are completely changed since the new IAB donor CU is regarded as new gNB. Such change will result in that the descendant nodes of such mitigated IAB node cannot find its serving cells before the mitigation, and thereby those descendant nodes have to re-establish the connection with the new donor CU. Such mitigation procedure will cause large delay of the descendant nodes 

In addition, with the IAB donor CU change, the signaling procedures performed among the ascendant nodes of the mitigated IAB node already introduces large latency. Therefore, the resultant latency of such mitigation will cause significant delay to the descendant nodes of the mitigated IAB node. Such latency seems to be un-desirable since IAB network is not expected to provide service with significant degradation compared to non-IAB network. Hence, some enhancements may be needed to reduce such delay.  For example, when the mitigated IAB node connects to a new IAB donor CU, its DU part can keep the serving cell unchanged, and set up F1 interface with the new IAB donor CU. 
Proposal 3: if the mitigation results in the change of IAB donor CU, some enhancement schemes are needed to reduce the latency due to the mitigation. 

3 Conclusions
In this contribution, we discuss the IAB node mitigation procedure, and propose:
Proposal 1: the IAB node mitigation should be studied by considering three scenarios: 1) intra-CU/intra-DU, 2) intra-CU/inter-DU, and 3) inter-CU/inter-DU.

Proposal 2: if the mitigation results in that some intermediate nodes towards the mitigated IAB node are unchanged, some simplification methods can be considered, e.g., keep the BH RLC CH configuration, transmit the buffered data after mitigation, etc. 

Proposal 3: if the mitigation results in the change of IAB donor CU, some enhancement schemes are needed to reduce the latency due to the mitigation. 
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