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1	Introduction
During the email discussion 106#45, solution B1 was highlighted at the simplest method to recover data when an IAB node experiences an RLF. The main points for solution B1 are given below: 
· The IAB node, encountering the BH RLF, performs the routing or rerouting of the data which has not been successfully received by the old IAB node on the new routing path;
· The data which has been successfully received by the old IAB node will be routed to the donor via the old routing path;
· If the old IAB node becomes the isolate IAB node, the data will not be able to be transmitted to IAB node;

This contribution looks further into option B1 and other related aspects for RLF in IAB network.
[bookmark: _Ref178064866]2	Discussion
2.1	On the need of a solution in Release 16
IAB networks must be built in a reliable manner so that failures are rare. An RLF in one IAB node will result in a service disruption for all other IAB nodes connected to the IAB node that experienced the RLF, and also all the UEs dependant or connected to these nodes. In well-designed non-mobile IAB networks, RLF should be an extremely rare event. The question is, then, if in these rare cases, RAN2 needs to specify mechanisms to recover the packets which might get lost. Having quick and losses RAN transmissions can become complex, as highlighted during the email discussion 106#45. Even if RAN2 mechanisms are introduced, it may be the case that other higher layer protocols (e.g. TCP) have started a process to recover the missing data which may result in that RAN2 mechanisms do not provide any advantage.
During the email discussion (106#45), a solution -B1- has been highlighted as preferred to ensure lossless transmissions. Yet, it was also acknowledged that B1 cannot recover data in all the cases. This means that even if B1 is introduced, RAN cannot ensure lossless transmissions. 
In general, recovery mechanisms in IAB networks can take some time. First, the node needs some time to detect L1 problems. Next, the node will detect an RLF and trigger an RRC re-establishment, which also takes some time. Then, this message may need to go through several IAB nodes until it reaches the CU. The response message from the CU will also have to go through several IAB nodes and once it reaches the affected node, the configuration needs to be applied. It may also happen that the CU needs to update the configuration, e.g. routing table for other nodes too. All this whole process will take time, and during this time, timers running in other protocols may expire. For example, when T-reordering in PDCP expires, the receiver moves the window and discards late incoming packets. This means that even if the network recovers/re-routes the packets, those packets that arrive after the T-reordering expires will be discarded by PDCP and, thus, lost. 

[bookmark: _Toc16777188]RLF may inflict some packet losses even if option B1 is adopted for RLF recovery. 

[bookmark: _GoBack]This means that, in some cases, higher layer protocols e.g. TCP or the application layer, may need to recover the missing data. Given this fact and that RLF in non-mobile IAB network may be an uncommon event, we propose: 
[bookmark: _Toc16777185]In Rel-16, no new mechanisms for recovering data upon an RLF are specified.

Still, if companies prefer some mechanism, then any solution agreed by RAN2 should have minimal impacts and be optional for the IAB nodes as suggested in section 2.2.
2.2	A simple B1 option
As described above, B1 is based on three parts: 1) identifying the link or RLC which experienced an RLF, 2) identifying the BAP SDU/PDUs which have been delivered to lower layers (RLC) of the affected link, but for which successful transmission have not been indicated, and 2) re-routing the BAP SDUs towards a new link given there is a path to reach the final destination.
The first part, 1), implies that the BAP entity keeps a relation between the BAP PDUs and the backhaul RLC bearer in which BAP PDUs were delivered. 
The second part 2) is similar as how PDCP and RLC interacts. RLC indicates to PDCP the RLC SDUs which have been successfully delivered. This implies that there is a connection between PDCP PDU SN and the RLC SDU SN. BAP, however, does not introduce sequence numbers and, therefore, the connection between BAP SDU and RLC SN of a BAP PDU is not straight forward. This connection will need to be done in a proprietary manner.
Once the BAP has identified the link, the BAP SDU(s) which were transmitted in that link, and the new route to reach the destination, the BAP can create BAP PDU(s) and submit them to the correct backhaul RLC bearer. 
We think that all this can be specified in the new BAP protocol e.g. in the subclause transmitting operation such as: 
“Upon RLF indication by higher layers, the BAP entity may perform retransmission of the BAP SDU(s) associated to the affected backhaul RLC bearer, and for which the successful delivery of the corresponding BAP PDU has not been confirmed by lower layers.”
If a solution in Release 16 is agreed, we propose that:
[bookmark: _Toc16777186]If a solution in Rel-16 is agreed, the solution should be optional.
[bookmark: _Toc16777187]If B1 is introduced, it should be specified in the BAP specs as:
“Upon RLF indication by higher layers, the BAP entity may perform retransmission of the BAP SDU(s) associated to the affected backhaul RLC bearer for which the successful delivery of the corresponding BAP PDU has not been confirmed by lower layers”.
Conclusion
In the previous sections we made the following observations: 
Observation 1	RLF may inflict some packet losses even if option B1 is adopted for RLF recovery.

Based on the discussion in the previous sections we propose the following:
Proposal 1	In Rel-16, no new mechanisms for recovering data upon an RLF are specified.
Proposal 2	If a solution in Rel-16 is agreed, the solution should be optional.
Proposal 3	If B1 is introduced, it should be specified in the BAP specs as: “Upon RLF indication by higher layers, the BAP entity may perform retransmission of the BAP SDU(s) associated to the affected backhaul RLC bearer for which the successful delivery of the corresponding BAP PDU has not been confirmed by lower layers”.
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