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1	Introduction
RAN2 agreed to have an indication to the child nodes (downstream nodes) and to use the already specified RLF detection and recovery methods.
This contribution looks at the following aspects:
- RLF notification and behaviour of the IAB nodes receiving it
- The need of additional indications. 
[bookmark: _Ref178064866]2	Discussion
2.1	RLF notification and child IAB behaviour
RAN2 agreed to notify to child IAB nodes that a parent node has experienced an RLF. RAN2, however, did not discuss on the purpose of this indication, when during the RLF procedure, and the actions an IAB node should do upon reception of such an indication. Depending on the purpose of the indication, the indication may be sent at different points in time. 
When RRC detects a RLF, after N310 “out-of-sync” (OOS) indications and after the timer T310 expires, the RRC starts a re-establishment procedure (given the conditions to trigger it are valid).



An RRC Re-establishment implies that a cell reselection is initiated and when a cell is selected, the RRC tries to re-establish the connection. All this procedure will take some time. 
RAN2 agreement is unclear with regards that it is unclear when this RLF notification is triggered. Is it upon RLF detection? Is it upon RRC re-establishment failure/success? Any other point? Depending on when this signal is sent, different actions may be performed by the receiving node. 

From our point of view, if an indication is sent upon RRC triggering “RLF detection”, this indication means “recovering from RLF”. Furthermore, this “recovering from RLF” could have sent to the IAB child node even before an RLF is detected e.g. while T310 is running, as this indication is rather a mechanism to prevent data losses. The IAB node is trying to re-establish and the child IAB nodes should stop transmitting SR, RLC timers and even some of the PDCP timers as discussed in [1]. The intention is that data is not accumulated in the IAB child node as buffer could end up overflowing, and that SR request and RLC retransmissions are not triggered unnecessarily. All of these could eventually lead to packet losses. 

[bookmark: _Toc4711698]Upon RRC triggering RLF detection, an RLF indication with cause “Recovering from RLF” is sent to the child IAB nodes (if it was not sent before).
[bookmark: _Toc4711699]An IAB node receiving a cause “Recovering from RLF” should not request additional grants and halt the L2 procedures.
2.2	On the need of additional indications
The previous indication was a prevention mechanism which stops the traffic accumulating in the IAB child node and prevents triggering unnecessary retransmissions. However, this does not address the case that the parent IAB node recovers from the RLF or that it fails to recover. Thus, additional indications are needed to either resume the connection or to trigger the IAB child nodes to find another IAB parent node. 
If the re-establishment is successful, it feels reasonable that the nodes continue transmitting their data as normal. On the other hand, if the re-establishment is not successful, the closest IAB child node should find another parent IAB node. 
[bookmark: _Toc4711700]An IAB node should also be able to indicate to child nodes: 2) that the link has recovered, and 3) that the connectivity is lost

When a child node receives an indication that the IAB parent node lost connectivity, the IAB child node should then trigger a procedure to find a new IAB parent node. 
[bookmark: _Toc4711701]An IAB node receiving a cause “lost connectivity” should reselect to another IAB parent node.

When a child node receives an indication that the IAB parent node recovered the connection, the IAB child node should then resume the transmissions. 
[bookmark: _Toc4711702]An IAB node receiving a cause “connection resumed” should resume L2 procedures.





The same reasoning as for the IAB child nodes apply for parent nodes. It is important that data is not accumulated in the node closest to the one which experienced the RLF. Same L2 issues can also happen. Thus, the same indication should be sent to parent nodes.

[bookmark: _Toc4711703]Indications are transmitted to both parent and child nodes. 
[bookmark: _Toc4711704]Child and parent nodes can further transmit the “recovery” and “resume” indication to their child and parent nodes.
2.3	How to signal RLF related indications among IAB nodes
Since these indications are transmitted between IAB nodes, the indications need to be carried in one of the IAB node layers: MAC, RLC, or the newly added Adaptation layer. Since Adaptation layer is added for the purpose of providing the new functions required in IAB network, this layer seems to be the most viable option. 

[bookmark: _Toc4711705]Adaptation layer should carry these indications.

[bookmark: _Toc864575][bookmark: _Toc955053]3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Upon RRC triggering RLF detection, an RLF indication with cause “Recovering from RLF” is sent to the child IAB nodes (if it was not sent before).
Proposal 2	An IAB node receiving a cause “Recovering from RLF” should not request additional grants and halt the L2 procedures.
Proposal 3	An IAB node should also be able to indicate to child nodes: 2) that the link has recovered, and 3) that the connectivity is lost
Proposal 4	An IAB node receiving a cause “lost connectivity” should reselect to another IAB parent node.
Proposal 5	An IAB node receiving a cause “connection resumed” should resume L2 procedures.
Proposal 6	Indications are transmitted to both parent and child nodes.
Proposal 7	Child and parent nodes can further transmit the “recovery” and “resume” indication to their child and parent nodes.
Proposal 8	Adaptation layer should carry these indications.
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