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1	Introduction
In this contribution end-to-end RLC ARQ is compared with hop-by-hop RLC ARQ for IAB.
2	End-to-end vs. hop-by-hop RLC ARQ
RLC layer in the IAB node is UE specific for MAC adaptation whereas RLC layer is IAB specific for RLC adaptation. This has some implications on the RLC ARQ operation. MAC adaptation layer can use both end-to-end and hop-by-hop RLC ARQ whereas with RLC adaptation layer the RLC ARQ has to be hop-by-hop. 
End-to-end RLC ARQ has the benefit that acknowledgement comes from the final receiver in the last node, i.e. when an acknowledgement is received, the transmitter knows that the RLC PDU has passed all the hops. On the other hand, the drawback of an end-to-end RLC ARQ is that there can be some unnecessary retransmissions over the links that were already successfully passed.
Observation 1: End-to-end status report guarantees successful delivery.
Observation 2: End-to-end RLC ARQ may cause some unnecessary retransmissions.
With hop-by-hop RLC ARQ, the acknowledgement comes from the next node which only tells that the RLC PDU has passed that single hop. This is especially harmful over the access link, since the UE does not know about multiple hops and will deliver the acknowledgement to PDCP layer which will discard the PDCP SDU. Thus, if the RLC PDU is lost in some of the backhaul hops, for instance due to blockage, there is no guarantee that the packet will be delivered. 
Observation 3: Hop-by-hop RLC ARQ does not guarantee lossless transfer.
Congestion handling
It has been proposed that with hop-by-hop RLC ARQ packets could be dropped in intermediate nodes if there is congestion. In current NR protocol stack, packet discard function is in the PDCP layer. The same should apply also for IAB, i.e. only PDCP layer should discard packets if the configured discard timer expires. RLC should discard only if indicated by PDCP and in that case only RLC SDUs that have not been submitted to lower layers. The purpose of RLC AM layer is to deliver the RLC SDUs successfully and provide indication of successful delivery to PDCP layer. Congestion should be avoided by proper flow control between IAB nodes.
Observation 4: IAB nodes should not drop packets due to congestion unless instructed by PDCP.
Radio Link Monitoring
Radio link failure is detected if the maximum number of RLC retransmissions has been reached. A link failure in IAB backhaul network is typically caused by mmWave blockage. In order to have a well performing backhaul, the link failure in IAB backhaul network should be detected much faster than waiting for the maximum number of RLC retransmissions. Any link failure or deterioration should be possible to detect by CQI and RRM measurements and necessary actions (e.g., HO) should be taken much before radio link monitoring detects a radio link failure, and especially before the maximum number of RLC retransmissions is reached. Therefore, we don’t see any performance differences in radio link monitoring between end-to-end and hop-by-hop RLC ARQ.
Observation 5: In IAB backhaul network a link failure should be detected much earlier than maximum number of RLC retransmissions is reached. Therefore, there are no performance differences in radio link monitoring between end-to-end and hop-by-hop RLC ARQ.
Route switching
[bookmark: _GoBack]Lossless route switching in IAB backhaul network is easiest to handle with end-to-end RLC ARQ since the intermediate IAB nodes need not store any RLC context: RLC in intermediate IAB nodes only performs buffering and potentially re-segmentation. Any retransmissions required due to the route switching are automatically handled by end-to-end status reports and end-to-end retransmissions, i.e. no control plane involvement is needed.
Observation 6: End-to-end RLC ARQ can automatically handle needed retransmissions for route switching.
Proposal: IAB should support end-to-end RLC ARQ.
3	Conclusions
In this paper, MAC adaptation and RCL adaptation layer based IAB solutions were compared and the following observations were made:
Observation 1: End-to-end status report guarantees successful delivery.
Observation 2: End-to-end RLC ARQ may cause some unnecessary retransmissions.
Observation 3: Hop-by-hop RLC ARQ does not guarantee lossless transfer.
Observation 4: IAB nodes should not drop packets due to congestion unless instructed by PDCP.
Observation 5: In IAB backhaul network a link failure should be detected much earlier than maximum number of RLC retransmissions is reached. Therefore, there are no any performance differences in radio link monitoring between end-to-end and hop-by-hop RLC ARQ.
Observation 6: End-to-end RLC ARQ can automatically handle needed retransmissions for route switching.
Based on the above observations we propose:
Proposal: IAB should support end-to-end RLC ARQ.
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