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1. Introduction
Agreements reached in RAN2#99bis [2]
Agreements 
1	DL/UL HARQ RTT timer is kept and is configured by RRC.  Time unit is in ms.  Values are FFS and zero is an allowed value.  
2	DL HARQ RTT timer is started after PUCCH transmission 
3	UL HARQ RTT timer is started after PUSCH transmission.  FFS whether it is the last PUSCH transmission of a bundle
4 	Like in LTE, the drx-RetransmissionTimerDL is started when drx-HARQ-RTT-TimerDL expires 
5	Like in LTE, the drx-RetransmissionTimerUL is started when drx-HARQ-RTT-TimerUL expires 
6	UE starts or restart drx-InactivityTimer when it receives a PDCCH indicating a new transmission as in LTE

In the email discussion after RAN2#99bis, most issues on DRX are covered. However, there are some remaining issues left.
2. Discussion
In last RAN2 meeting, we propose to start UL HARQ RTT timer according to whether there is so called “stop indicator” if K repetition is configured for a single TB [3]. And following agreements are reached in last meeting [2]: 
	UL HARQ RTT timer is started after PUSCH transmission.  FFS whether it is the last PUSCH transmission of a bundle


Per our knowledge, till now, there is no conclusion on this issue in RAN1. It is better for RAN2 to wait for RAN1 process. 
Proposal 1: For the FFS issue that when UL HARQ RTT timer is started if K repetition is configured, wait for RAN1 agreements on whether there is “stop indicator”.

In previous RAN2 meetings, there were various proposals on the unit of DL/UL retransmission timer, such as PDCCH slot, (slot which has PDCCH occasion configured) and PDCCH monitoring occasion numbers. We understand the main motivation is to have equal scheduling opportunities among different retransmission and numerology [3].
But since all other DRX timers are agreed to be defined as mini-second, we think it is preferred to define DL/UL retransmission timer as mini-second too. According to current agreements and discussion, HARQ RTT timers are not necessarily aligned to slot boundary, i.e. retransmission timer may start from middle of a slot. Thus to define retransmission timer in ms is more natural.
One concern may be the uneven PDCCH occasions from one retransmission to retransmission due to the uneven configuration of UE specific PDCCH monitoring occasions if configure retransmission timer in ms. But, because the flexibility in UE specific PDCCH monitoring occasion configuration and possible overlapping in time domain, it is hard to have uniform scheduling opportunities from retransmission to retransmission, no matter what the unit of retransmission timer is. Further, gNB can configure a proper value for retransmission timer and schedule UE according to available scheduling opportunities before retransmission timer expires.
Proposal 2: Retransmission timer unit is mini-second.

Because of the difference in slot duration and possible PDCCH monitoring occasion configuration between numerologies, it is better to configured retransmission timer per numerology for fine granularity and flexibility in configuration.
Proposal 3: Retransmission timer values are configured per numerology.

In RAN2#99bis, it is agreed that DL HARQ RTT timer is started after PUCCH transmission, i.e. after ACK/NACK occasion for the corresponding HARQ process [2], and DL retransmission timer is started after DL HARQ RTT timer expires. But it is not clear whether DL HARQ RTT timer or DL retransmission timer will always be started in spite of the result of corresponding DL transmission.
In LTE, one of the conditions to start DL retransmission timers is the corresponding DL transmission is not successful.
We think a similar principle can be used in NR. UE can decide whether to start DL HARQ RTT timer according to whether it is ACK or NACK. Because the function of HARQ RTT timer is to provide a timing reference for starting retransmission timer, if DL transmission is successful, there is no need to start retransmission timer to monitor PDCCH for retransmission, and then there is no need to start HARQ RTT timer too.
Proposal 4: DL HARQ RTT timer is started only after a NACK is transmitted on PUCCH.

It is agreed there is only one DRX configuration per MAC entity for all numerologies. That means DRX cycle and onduration configuration are aligned among carriers and numerologies.
However, when inactivity timer is running, there are 2 options on how UE monitor PDCCH.
Option1: UE monitors PDCCH occasions only on the carrier and numerology on which the inactivity timer is triggered. 
Option2: UE monitors PDCCH occasions on all configured carriers and numerologies.
Option 2 provides flexibility on scheduling, i.e. UE can be scheduled on all configured carriers when there are more data during inactivity timer running. To monitor all configured numerologies can also reduce delay when there are incoming data from services which are mapped on other numerologies.
Thus, option 2 is more preferred, i.e. no matter on which numerology PDCCH triggers inactivity timer, UE monitors all numerologies and PDCCH occasions when inactivity timer is running.
Proposal 5: When either inactivity timer or on duration timer is running, UE monitors PDCCH occasions in all configured carriers and numerologies.

According to RAN1 progress [4], for both DL and UL:
· RAN1 has taken the working assumption that in Rel.15 retransmissions of a TB can only take place using the same numerology with which the initial transmission of the TB took place
This working assumption means retransmission can only be performed on the same carrier and same numerology as corresponding initial transmission. Thus when only a retransmission timer is running for a specific HARQ process, UE only needs to monitor the PDCCH occasions on the numerology on which the corresponding HARQ is operating.
Proposal 6: When only retransmission timer is running for a HARQ process, UE monitors PDCCH only in the numerology on which the corresponding HARQ process operates.
3. Conclusions
Proposal 1: For the FFS issue that when UL HARQ RTT timer is started if K repetition is configured, wait for RAN1 agreements on whether there is “stop indicator”.
Proposal 2: Retransmission timer unit is mini-second.
Proposal 3: Retransmission timer values are configured per numerology.
Proposal 4: DL HARQ RTT timer is started only after a NACK is transmitted on PUCCH.
Proposal 5: When either inactivity timer or onduration timer is running, UE monitors PDCCH occasions in all configured carriers and numerologies.
Proposal 6: When only retransmission timer is running for a HARQ process, UE monitors PDCCH only in the numerology on which the corresponding HARQ process operates.
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