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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 topics of IAB is the failure recovery. In general, the re-establishment procedure should be triggered when RLF occurs at the IAB node. In this contribution, we will provide our view on re-establishment procedure.  
2 Discussions
In case of RLF, IAB node will trigger the re-establishment procedure. In general, the re-establishment procedure of normal UE can be considered as the baseline. However, some differences exist between normal UE and IAB node:

· IAB node is fixed

· DU part of IAB node still serves the UEs when reestablishment procedure occurs. Thus, the service continuity of the served UEs of IAB node should be further considered. 

Considering those difference, we will discuss the IAB node procedures from three aspects in the following.

2.1 Scenarios

In legacy NR, re-establishment considers three scenarios: 

· Scenario 1: re-connect to the same gNB when the failure occurs; 

· Scenario 2: re-connect to different gNB from the one when the failure occurs, but such gNB has Xn interface to the old one; 

· Scenario 3: re-connect to different gNB from the one when the failure occurs,  and such gNB has no Xn interface to the old one
For IAB network, IAB node is fixed in the location. Thus, the third case may not happen often. Then, we can focus on the first two scenario s in Rel-16. 

Proposal 1:  in Rel-16, IAB WI can focus on the following two scenarios for re-establishment:
· Scenario 1: IAB node re-connects to the same IAB donor CU as the one when the failure occurs; 

· Scenario 2: IAB node re-connects to different gNB from the one when the failure occurs, but such gNB has Xn interface to the old one; 

2.2 Re-establishment for Scenario 1 
In this scenario, the IAB node re-connects to the same IAB donor CU. Thus, the F1 interface established before the failure can be reused as much as possible. To achieve this, the IAB node should be aware that the connected IAB donor CU is the old one. In TR38.874, a solution is provided, i.e., the IAB donor CU provides MT part of the IAB node a CU-specific identifier. However, in legacy F1, no CU-specific identifier is defined, and gNB-DU does not know the gNB ID or gNB-CU ID. Thus, this method may not be feasible. To solve this problem, the IAB donor CU can send an indication on re-connecting to the same IAB donor CU to MT part of IAB node. 

Proposal 2: in case of re-connecting to the same IAB donor CU, the IAB donor CU can send an indication on re-connecting to the same IAB donor CU to MT part of IAB node.

After receiving such indication, the IAB node can reuse the existing F1 and perform the corresponding update. The whole procedure is shown in Fig. 1. 
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Fig. 1 Re-establishment procedure for scenario 1

2.3 Re-establishment for Scenario 2
In this scenario, the new IAB donor CU needs fetch the context from the old IAB donor CU. However, different from the UE re-establishment case, IAB node includes both MT part context and DU part context. Thus, we need consider the MT part re-establishment and DU part re-establishment separately. Since the IAB node serves other UEs, it is beneficial if the impact to those UEs can be minimized as much as possible during the re-establishment procedure. 

Proposal 3: It is beneficial if the impact to the UEs served the failed IAB node can be minimized as much as possible during the re-establishment procedure. 
· MT part re-establishment

In general, the legacy UE re-establishment procedure can be regarded as the baseline. The question is which context should be fetched from the old IAB donor CU. The IAB node context includes:
· MT part context: except normal-UE-like context, the MT part context may contain the serving BH RLC CH related  context; 

· DU  part context (non-UE associated): this context is related to the DU part, e.g., serving cell related information
· DU part context (UE associated): this context is related to the UEs served by the DU part. 

To reduce the impact of UEs served by the IAB node, the context of DU part can help the new IAB donor CU re-configure those UEs. Thus, it is beneficial to fetch the DU part context. 

Proposal 4: It is beneficial to fetch DU part context (UE associated and non-UE associated) by the new IAB donor CU. 

· DU part re-establishment

In legacy CU-DU split, the serving cell of gNB-DU is determined by the connected gNB-CU. Specifically, the gNB-CU and the connected gNB-DUs are regarded as one gNB. Once gNB-CU is changed, the gNB is considered as being changed. Meanwhile, the cell ID (NR CGI) includes the gNB ID information. Thus, once a gNB-DU connects to a new gNB-CU, the Cell ID should be changed completely although the cell radio configuration (e.g., frequency, bandwidth) can be unchanged. In IAB network, if IAB node re-connects to a new IAB donor CU, it is natural to change NR CGIs of all cells. Potentially, all serving cells which are serving UEs under the IAB node would be disappear, and which may result the re-establishment of all UEs connected to the IAB node. This is a costly procedure. Thus, when we consider the DU part re-establishment to a new IAB donor CU, some mechanisms should be figured out to reduce such impact. For example, when IAB node re-connects the new IAB donor CU, the serving cell information can be kept unchanged; or if the serving cells have to be changed, such change can be solved by only broadcasting the updated information, e.g., update NR CGI, update SIs. 
Proposal 5: when IAB node re-connects to a new IAB donor CU, some mechanisms should be designed to reduce the impact caused by IAB donor CU change. 

3 Conclusions
In this contribution, we discuss the IAB node re-establishment procedure, and propose: 
Proposal 1:  in Rel-16, IAB WI can focus on the following two scenarios for re-establishment:

· Scenario 1: IAB node re-connects to the same IAB donor CU as the one when the failure occurs; 

· Scenario 2: IAB node re-connects to different gNB from the one when the failure occurs, but such gNB has Xn interface to the old one; 

Proposal 2: in case of re-connecting to the same IAB donor CU, the IAB donor CU can send an indication on re-connecting to the same IAB donor CU to MT part of IAB node
Proposal 3: It is beneficial if the impact to the UEs served the failed IAB node can be minimized as much as possible during the re-establishment procedure.
Proposal 4: It is beneficial to fetch DU part context (UE associated and non-UE associated) by the new IAB donor CU.
Proposal 5: when IAB node re-connects to a new IAB donor CU, some mechanisms should be designed to reduce the impact caused by IAB donor CU change.
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