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1 Introduction
We had the following agreements in last RAN2#105 :
Current UE RLF detection and recovery is reused as baseline
R2 assumes there is a RLF notification at BH Link RLF, at least to downstream node(s)
FFS whether other indications are needed, e.g. when link has recovered, or when recovery is in progress

We further discuss the RLF handling for single connection case in this paper.
2 Consideration of single connection for RLF handling 
Based on above agreements, at least single connection UE will have RRC connection re-establishment procedure as a RLF recovery. The detail with corresponding DU operation can be further discussed. 
First we can further clarity that RLF recovery is RRC Re-establishment procedure in the current RRC spec. So it is proposed that RLF handling for the single connection is to use RRC Re-establishment.

Proposal 1. When the intermediate IAB node has a single connection to its parent IAB node, and that link has RLF, MT of that failed IAB node will do RRC Connection Re-establishment procedure as in NR.

Since MT’s failure recovery is failed, it is obvious for MT goes to IDLE and that time, DU should stop its service. And MT’s failure recovery is successful, DU can communicate normally by reusing the re-established DU context.
Proposal 2. If MT’s re-establishment is failed, MT goes to IDLE and DU stops the service.
Proposal 3. If MT’s re-establishment is successful, DU keeps communicating normally.

However, DU has some grey area where MT’s recovery either be successful or failure in the future. If the DU stops its service as soon as MT’s RLF declaration so that the descendant IAB nodes and its access UE should do their own connection re-establishment at the same time, this must be costly than waiting for some marginal time until MT’s re-establishment success. With this method, if the failed IAB node is closer to the donor IAB node, the failure will be propagated to the whole descendant IAB nodes and its accessing UEs, which must be avoided. Therefore, it is preferable that DU keeps normal operation as much as possible with its accessing UE and descendant IAB nodes. The detailed operation could be sending the cell specific reference signals i.e., SSB and some system information. And since there could be DL data buffered in DU, DL transmission could be continued and UL data from the access UE and the downstream IAB node could be buffered in the DU. 
Proposal 4: During the MT’s RRC re-establishment procedure, DU keeps connection with its access UEs and downstream IAB nodes (the DU keeps transmitting the SI and SSB signals, as well as buffering traffic from accessing UEs and downstream nodes). 
Since the duration between MT’s RLF and its re-establishment procedure is still the grey area, the DU can do further its own operation such as preventing the new UEs from making connection or camping to that DU for reducing the risk to be happened otherwise. 

Proposal 5. RAN2 discuss whether there is any need of preventing the new connecting UE or new camping UE to that DU during RRC re-establishment procedure of failed MT.

Even RAN2 has the assumption that there is a RLF notification at BH Link RLF, at least to downstream node(s), there is no clear explanation on which expected operation on the downstream IAB node when receiving this indication, and this makes the whole behavior on failure handling unclear, and makes other company’s introduce their own solutions. What is the purpose of this indication ? MT autonomous action such as RRC re-establishment, or user plane operation for lossless relocation ? 
Proposal 6. RAN2 should justify the need of “RLF notification“ by discussing whether “RLF notification at BH link RLF” is needed for which purpose, and what is the corresponding operation at the downstream IAB node

Independent with RLF notification at BH link RLF, there should be RLF recovery failure indication to the downstream IAB node. This can clearly indicate that there is no connection from now on, so to let the downstream IAB node move to the other DU. This is the strong motivation to indicate. 

Proposal 7. Independent with P6, there should be the indication of re-establishment failure to the downstream nodes.

3. conclusion 
Based on above discussion, we have the following proposals:
Proposal 1. When the intermediate IAB node has a single connection to its parent IAB node, and that link has RLF, MT of that failed IAB node will do RRC Connection Re-establishment procedure as in NR.
Proposal 2. If MT’s re-establishment is failed, MT goes to IDLE and DU stops the service.
Proposal 3. If MT’s re-establishment is successful, DU keeps communicating normally.
Proposal 4: During the MT’s RRC re-establishment procedure, DU keeps connection with its access UEs and downstream IAB nodes (the DU keeps transmitting the SI and SSB signals, as well as buffering traffic from accessing UEs and downstream nodes). 
Proposal 5. RAN2 discuss whether there is any need of preventing the new connecting UE or new camping UE to that DU during RRC re-establishment procedure of failed MT.
Proposal 6. RAN2 should justify the need of “RLF notification“ by discussing whether “RLF notification at BH link RLF” is needed for which purpose, and what is the corresponding operation at the downstream IAB node
Proposal 7. Independent with P6, there should be the indication of re-establishment failure to the downstream nodes.

