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Introduction
During the SI period, the following agreements regarding to ARQ are reached:
Agreement
-	The ARQ will be supported in RLC. 
-	RLC adds an RLC SN
Agreement
1: NR specification should not prohibit out-of-order deciphering of PDCP PDUs.
[bookmark: _GoBack]
Agreements
Proposal 1: Complete PDCP PDUs can be delivered out-of-order from RLC to PDCP. RLC delivers PDCP PDUs to PDCP after the PDU is reassembled
Proposal 1a: PDCP reordering is always enabled if in sequence delivery to layers above PDCP is needed (i.e. even in non-DC case)
In this contribution, we will discuss the details of ARQ and RLC receiving procedure. And our proposals are given.
Discussion
In legacy RLC receiving side, re-ordering function is used to cover the problem of out-of-order reception from HARQ. In NR SI, RAN2 agreement shows that complete PDCP PDUs can be delivered out-of-order from RLC to PDCP, which has impacts on NR RLC reordering function and receiving side design. 
In the following subsections, we will discuss NR RLC ARQ and receiving procedure of AM and UM separately.
NR RLC AM
In LTE RLC AM, there are three functions related to ARQ: retransmission, polling and status report. We will analyze one by one.
(1) Polling
RLC polling mechanism is an important method that the RLC transmitter triggers status report to update its transmitting window and detect the missing case of last PDU in (re)transmission buffer. For NR RLC, polling mechanism will also be needed. Moreover the mechanism of pollPDU and pollByte will be useful to update transmitting window especially in the case of continuous transmission success. Polling triggered by last PDU in the buffer will cover the problem of missing of the last PDU.
Proposal 1: For NR RLC, polling mechanism should be supported and legacy polling procedure can be baseline.
(2) Status report
There are two methods to trigger a status report from RLC receiver: polling bit in receiving PDU and detection of reception failure of an RLC data PDU. According to the above discussion, polling mechanism should be retained. Then it is a natural method that polling bit will trigger status report as soon as possible when the PDU carrying polling bit has met the condition that can be included in a status report.
Proposal 2: For NR RLC, polling bit in the receiving PDU should trigger a status report including that PDU.
In legacy LTE RLC, reordering function is used to detect of reception failure of an RLC data PDU, i.e. missing PDU. For NR RLC AM receiving side, permission of out-of-order delivery does not mean that reordering function can be removed from the RLC receiver. Because the NR RLC receiver should support missing PDU detection and triggering status report to trigger retransmission and guarantee lossless of PDCP PDUs. The RLC transmitting side can also trigger status report by polling mechanism, which is more useful for transmission window update and the missing case of last PDU in the buffer. The status report triggered by transmitter is not efficient for regular missing PDUs detection. Hence status report mechanism triggered by the receiver missing PDU detection will be needed in NR.
Proposal 3: For NR AM RLC receiver, missing PDU detection should be supported and trigger a status report as soon as possible. 
Current missing PDU detection through t-Reordering timer mechanism is an efficient way. But in order to distinguish from PDCP reordering function, the corresponding RLC timer will have a different name, e.g. missing PDU detection timer called t_Detection. And configuration and usage of this timer is as same as legacy t-Reordering timer.
Proposal 4: Legacy t-Reordering timer in RLC AM should be renamed and the whole corresponding mechanism should be reused in NR, i.e. missing PDU detection and status report triggering.
(3) Retransmission
Retransmission is the most important way to recovery missing PDU and guarantee the lossless of data in RLC AM. Retransmission can be triggered by two ways: receiving a negative acknowledgement for an AMD PDU or a portion of an AMD PDU from the receiver and no new PDU to carry a polling bit when polling retransmission timer expires. Retransmission PDU can be segmented or re-segmented according the transport resource size informed by the lower layer.
Proposal 5: NR RLC should support retransmission function and regard legacy retransmission mechanism as the baseline. 
NR RLC UM
In LTE RLC UM receiving side, reordering mechanism regarding t-Reordering timer is its main function. When the reordering function is moved to PDCP layer in NR, current t-Reordering timer is not needed for the complete UMD PDU because all of complete PDCP PDUs can be delivered out-of-order from RLC to PDCP. But for the received RLC PDU segments, it needs to decide when to discard incomplete PDUs. There are two options: to use a specified timer for discarding incomplete PDUs or to leave to the implementation. Because these RLC UM receiver behaviors don’t have any impacts on the RLC transmitter nor the corresponding PDCP receiver, it can be left to the implementation.
Proposal 6: RLC UM receiver behaviors should be left to implementation.
Conclusion
Based on the analysis in section 2, these are proposed:
Proposal 1: For NR RLC, polling mechanism should be supported and legacy polling procedure can be baseline.
Proposal 2: For NR RLC, polling bit in the receiving PDU should trigger a status report including that PDU.
Proposal 3: For NR AM RLC receiver, missing PDU detection should be supported and trigger a status report as soon as possible. 
Proposal 4: Legacy t-Reordering timer in RLC AM should be renamed and the whole corresponding mechanism should be reused in NR, i.e. missing PDU detection and status report triggering.
Proposal 5: NR RLC should support retransmission function and regard legacy retransmission mechanism as the baseline. 
Proposal 6: RLC UM receiver behaviors should be left to implementation.
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