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1. Introduction
In RAN2 #99 meeting, the following agreements about RLC timer are attained:

	For UM:

· Window mechanism with a single timer is adopted.  Baseline is gap based timer
· T-reassembly timer terminology will be used
For AM/UM:
· Reuse the time unit of milliseconds and the current timing durations for the RLC timers t-PollRetransmit, t-Reordering/t-Reassembly and t-StatusProhibit in NR
· At least the values in LTE are supported.  FFS what other values may be needed


In this contribution, we discuss the new values for the RLC timers in NR.
2. Discussions

In LTE, the supported values for the timers in RLC are specified as follows in [1]:

	T-PollRetransmit ::=



ENUMERATED {











ms5, ms10, ms15, ms20, ms25, ms30, ms35,











ms40, ms45, ms50, ms55, ms60, ms65, ms70,











ms75, ms80, ms85, ms90, ms95, ms100, ms105,











ms110, ms115, ms120, ms125, ms130, ms135,











ms140, ms145, ms150, ms155, ms160, ms165,











ms170, ms175, ms180, ms185, ms190, ms195,











ms200, ms205, ms210, ms215, ms220, ms225,











ms230, ms235, ms240, ms245, ms250, ms300,











ms350, ms400, ms450, ms500, ms800-v1310,











ms1000-v1310, ms2000-v1310, ms4000-v1310,











 spare5, spare4, spare3, spare2, spare1}

T-Reordering ::=




ENUMERATED {











ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35,











ms40, ms45, ms50, ms55, ms60, ms65, ms70,











ms75, ms80, ms85, ms90, ms95, ms100, ms110,











ms120, ms130, ms140, ms150, ms160, ms170,











ms180, ms190, ms200, ms1600-v1310}

T-StatusProhibit ::=



ENUMERATED {











ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35,











ms40, ms45, ms50, ms55, ms60, ms65, ms70,











ms75, ms80, ms85, ms90, ms95, ms100, ms105,











ms110, ms115, ms120, ms125, ms130, ms135,











ms140, ms145, ms150, ms155, ms160, ms165,











ms170, ms175, ms180, ms185, ms190, ms195,











ms200, ms205, ms210, ms215, ms220, ms225,











ms230, ms235, ms240, ms245, ms250, ms300,











ms350, ms400, ms450, ms500, ms800-v1310,











ms1000-v1310, ms1200-v1310, ms1600-v1310, ms2000-v1310, ms2400-v1310, spare2,











spare1}


Table 1: Specification for the RLC timers in [1]
In this contribution, we intend to discuss the supported values for these timers in NR. For AM mode, the terminology of t-reordering is reused, and for UM mode, a new timer of T-reassembly is introduced.
2.1 Timers for RLC AM
t-PollRetrasnmit and t-StatusProhibit

In LTE, the shortest value of t-PollRetransmit timer is 5ms, which is roughly the shortest interval between the transmitter sending a poll and the transmitter receiving a status report based on the poll. The shortest value of t-StatusProhibit except 0ms is also 5ms, which is roughly the shortest interval between the transmitter sending a status report and the transmitter receiving retransmission based on the status report.
The same principle to decide the smallest value can be reused in NR. In NR, the shortest interval should at least include the following intervals:

· The minimum UL TB duration, i.e. for uplink transmission of poll or status PDU
· The smallest value of K0 in Fig.1, for downlink scheduling.

· The minimum DL TB duration, i.e. for downlink transmission of status PDU or RLC PDU retransmission.
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Figure 1: the HARQ timing in NR
For the TB duration, it has been agreed that the largest SCS will be 120 kHz and a data frame can only consists of 1 symbol which is 1/(14*8) ms, approximately 9us. If we assume that a TB at least takes 2 symbols, then the DL/UL TB duration should be about 18us. The shortest K0 can be assumed to be one symbol. Therefore, total the shortest interval between the uplink transmission and its DL response is 45us approximately.
Observation 1: In NR, the minimum interval between the uplink transmission of poll (or status report) and the corresponding DL transmission of status report (or RLC retransmission) is around 45us.
Therefore, the smallest values fo these two timers can be 0.05ms. In LTE, except for the 5ms, the other small values of t-PollRetransmit are the multiple of 5ms. Similar to LTE, the other small values of 0.10, 0.15, 0.20, 0.25 up to 5ms can be included in the NR specification.

Proposal 1: For t-PollRetrasnmit and t-StatusProhibit, in addition to those values in LTE, 0.05ms and multiples of 0.05ms can be introduced in NR..
t-reordering

In NR, it is still agreed that the timer t-reordering will be reused to restrict the time that a gap is waited for in the receive RLC AM entity. When the timer expires, a RLC status report will be triggered in order to request the transmitter RLC AM entity to retransmit the corresponding RLC PDUs. The length of t-reordering should be total time for HARQ new transmission and retransmissions. In LTE, the smallest value is 5ms, which corresponds to the case where a DL TB fails to be transmitted in HARQ including one new transmission and 4 retransmissions scheduled in 5 consecutive TTIs. If we assume the minimum TB duration is 2 symbols, i.e. 18us. The smallest value of t-reordering in NR can be (N+1)*18us, where N is the number of HARQ retransmissions in NR. It is clear now what the value of N in NR is. If N=4 is assumed as in LTE, then the minimum time for failed HARQ transmission and retransmissions for a TB is about 100us, i.e. 0.1ms. Therefore, the smallest value of t-reordering can be set to 0.1ms. Multiples of 0.1ms should also be considered in NR.
Proposal 2: For t-reordering, in addition to those values in LTE, 0.10ms and multiples of 0.10ms shall be introduced for t-reordering in NR.
2.2 t-reassembly timer for RLC UM
In NR, it has been agreed in the previous meeting that NR RLC will only stores PDU segments in their buffer and completely received RLC PDU shall be delivered to the upper layer as soon as they are received. For RLC UM, a new timer called t-reassemly timer shall be defined for the assembling of the RLC segments. If the timer expires, the received segment shall be discarded and the receive window shall be advanced. Since the expiry of t-reassembly timer does not trigger the status report, the value of this timer depends on the delay budget. For URLLC, which applies the RLC UM mode, the smallest value of end-to-end latency is 0.5ms [3], so the smallest value of t-reassembly timer shall be 0.5ms. The other delay budget of URLLC in [3] is 1ms, 5ms, 10ms, 25ms, 50ms, so at least the value of 1ms shall be added to NR specification.

Proposal 3: For t-reassembly timer, in addition to those values in LTE, 0.5ms and 1ms shall be introduced in NR.
3. Conclusion
Proposal 1: For t-PollRetrasnmit and t-StatusProhibit, in addition to those values in LTE, 0.05ms and multiples of 0.05ms can be introduced in NR.

Proposal 2: For t-reordering, in addition to those values in LTE, 0.10ms and multiples of 0.10ms shall be introduced for t-reordering in NR.
Proposal 3: For t-reassembly timer, in addition to those values in LTE, 0.5ms and 1ms shall be introduced in NR.
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