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1. Introduction
A new study item on Integrated Access and Backhaul (IAB) for NR was approved in RAN#75 [1]. The motivation is to support wireless backhaul and relay links enabling flexible and very dense deployment of NR cells without the need for densifying the transport network proportionately. 
In last meeting, end-to-end (E2E) or hop-by-hop (HbH) ARQ were discussed intensively, and a comparison table was listed taking the consideration of many metrics. 
In this paper, we will discuss some remaining issues on the RLC processing at IAB node. 
2. Discussion
2.1 The remaining issues on end-to-end and hop-by-hop ARQ 
2.1.1 Impact of topology adaptation
When topology changes, handover of IAB nodes may occurs. During the handover process, hop-by-hop ARQ requires that RLC state be reestablished on the intermediate nodes of new paths. This might add some session interruption time compared with end-to-end ARQ. For end-to-end ARQ, the intermediate IAB nodes only relay the received RLC SDU (or RLC SDU segments) and need not reestablish any RLC state at all. 
However, reestablishing RLC state needs only initialize the RLC state parameters at both ends of a RLC link. Such a processing operation is not time-consuming at all. Compared with session interruption caused by PHY-layer synchronization and MAC-layer random access process, the time for reestablishing RLC state is negligible. As end-to-end ARQ needs also perform PHY-layer synchronization and MAC-layer random access process during handover, the overall session interruption time caused by topology adaptation in end-to-end ARQ is almost as same as that in hop-by-hop ARQ. 
Observation 1: The increased session interruption time of hop-by-hop ARQ due to RLC-state reestablishment is negligible when compared with the interruption time caused by PHY-layer synchronization and MAC-layer random access process.
2.1.2 Impact of hop-by-hop ARQ on lossless transfer
In [3], it has been proposed that “hop-by-hop RLC ARQ does not guarantee lossless transfer” due to that “UE does not know about multiple hops and will deliver the acknowledgment to PDCP layer which will discard the PDCP SDU”. However, according to TS 38.323, “the transmitting PDCP entity shall discard the PDCP SDU along with the corresponding PDCP Data PDU” only when “the discardTimer expires for a PDCP SDU, or the successful delivery of a PDCP SDU is confirmed by PDCP status report”. Hence, there’s no PDCP discarding based on RLC acknowledgment in current NR specifications, and hop-by-hop ARQ has little impact on lossless transfer. 
Observation 2: PDCP SDU would NOT be discarded due to the reception of RLC acknowledgment. And hop-by-hop ARQ has little impact on lossless transfer. 
In Architecture 1a, there are multiple radio hops between UE and IAB donor. Due to the long RTT caused by the multiple radio hops, a larger discardTimer should be configured at the PDCP entities based on the total number of hops to eliminate the impact of multi-hop relaying. As end-to-end ARQ need also go through multiple hops, a larger discardTimer should be configured at the PDCP entities as well. 
Proposal 1: A larger discardTimer should be configured at the PDCP entities based on the total number of hops to eliminate the impact of multi-hop relaying in both end-to-end and hop-by-hop ARQ. 
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Figure-1 An example of IAB node handover
As shown in the Fig.1, suppose the backhaul link between IAB node B and IAB node C deteriorates, IAB may perform handover from source IAB node C to target IAB node D. During the handover procedure, some data packets may be lost for the hop by hop ARQ case. However, as PDCP discard would not be triggered by RLC acknowledgment at the UE and IAB donor, the lost packets are still available on access UE and donor CU. Hence, PDCP recovery could be used for lossless data transfer. 
Observation 3: PDCP recovery could be used to realize lossless data transfer during handover in the case of hop-by-hop ARQ. 
Because IAB node handover occurs at the backhaul link, UE may not know about the event and would not trigger its PDCP recovery action at all. If the PDCP recovery is triggered by sending a PDCP polling from donor CU to UE, session interruption time may be significantly enlarged due to the long delay of multi-hop IAB backhauling delivery. Consequently, the triggering of PDCP recovery at UE may be seriously delayed. To reduce that delay, some enhancement need to be considered. 
Observation 4: The triggering of PDCP recovery at UE should consider the impact of large delay of multi-hop backhauling. 
2.2 Consideration on UM RLC 
The previous discussions of end-to-end and hop-by-hop ARQ is mainly for AM RLC transmission. In fact, for the UM RLC transmission in a multi-hop path, the RLC segment assembling at the receiving side could also be performed in either end-to-end or hop-by-hop mode. 
The comparison table summarized in last meeting for end-to-end and hop-by-hop ARQ has discussed most of the concerned metrics in IAB network, and most of the analyses could be applied in the same way for UM RLC transmissions, such as forwarding latency, hop count limitation due to RLC parameters, hop count limitation due to PDCP parameters, processing and memory impact on intermediate IAB nodes, specification impact, operational impact for IAB-node-to-IAB-donor upgrade, and configuration complexity. For the sake of simplicity, it is proposed to support the same mode for both AM RLC and UM RLC for unifying RLC processing at IAB node.
Observation 5: The analyses on most of metrics in the comparison table for end-to-end and hop-by-hop ARQ are also valid for UM RLC transmissions. 
Proposal 2: It is proposed to support the same mode for both AM RLC and UM RLC for unifying RLC processing at IAB node.
3. Conclusion
In this contribution, some remaining issues on the RLC processing at IAB node have been discussed. And we have the following observations and proposals:
Observation 1: The increased session interruption time of hop-by-hop ARQ due to RLC-state reestablishment is negligible when compared with the interruption time caused by PHY-layer synchronization and MAC-layer random access process.
Observation 2: PDCP SDU would NOT be discarded due to the reception of RLC acknowledgment. And hop-by-hop ARQ has little impact on lossless transfer. 
Observation 3: PDCP recovery could be used to realize lossless data transfer during handover in the case of hop-by-hop ARQ. 
Observation 4: The triggering of PDCP recovery at UE should consider the impact of large delay of multi-hop backhauling. 
Observation 5: The analyses on most of metrics in the comparison table for end-to-end and hop-by-hop ARQ are also valid for UM RLC transmissions. 
Proposal 1: A larger discardTimer should be configured at the PDCP entities based on the total number of hops to eliminate the impact of multi-hop relaying in both end-to-end and hop-by-hop ARQ. 
Proposal 2: It is proposed to support the same mode for both AM RLC and UM RLC for unifying RLC processing at IAB node.
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