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1 Introduction

In last meeting, for DRX, some agreements were made:

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 this contribution, we discuss how to start the UL HARQ RTT timer considering PUSCH repetition.
2 Discussion
In NR, based on RAN1’s design, repetitions of a TB is supported for grant based DL or UL. The related agreements are as follows:
Agreements:

· For grant-based DL or UL, transmissions where a TB spans multiple slots or mini-slots can be composed of repetitions of the TB
· The repetitions follow an RV sequence 

· FFS how the sequence is defined in specification

· FFS if there is one repetition of the TB per slot in the case of repetitions using mini-slots

· FFS for grant-based DL or UL transmissions, if a TB can span multiple slots without repetitions

Repetition is also supported for uplink transmission without grant:
Agreements:
· Multiple resource configurations for UL tx without UL grant can be configured to a UE 

· For UL tx without UL grant, the same resource configuration is used for K repetitions for a TB including the initial transmission

Observation 1 Repetitions of a TB is supported for both grant based UL and uplink transmission without grant.
In RAN2 99bis meeting, it was agreed the UL HARQ RTT timer is started after PUSCH transmission, considering the repetition, there was an FFS whether the timer is started at the last PUSCH transmission of a bundle or not.
In LTE, PUSCH repetition is already supported, e.g., for coverage enhancement. The UL HARQ RTT timer is started in the subframe containing the last repetition of the PUSCH transmission, as shown in the following.
-
if the PDCCH indicates an UL transmission for an asynchronous HARQ process or if an UL grant has been configured for an asynchronous HARQ process for this subframe:

-
start the UL HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PUSCH transmission;

-
stop the drx-ULRetransmissionTimer for the corresponding HARQ process;

-
if NB-IoT, stop drx-RetransmissionTimer for all DL HARQ processes.

Observation 2 In LTE, UL HARQ RTT timer is started for the corresponding HARQ process in the subframe containing the last repetition of the PUSCH.
In NR, given that the repetition is already agreed for PUSCH transmission, there are several options to start the UL HARQ RTT timer:

· Option 1: the UL HARQ RTT timer can be started also in the subframe containing the last repetition of the PUSCH transmission which is aligned with the LTE. 
· In this case, the last repetition of the PUSCH transmission is the last one in a bundle which configured by the network. For example, if network configures the repetition is K, the UE will start the UL HARQ RTT timer in the subframe containing the Kth repetition of the PUSCH for the corresponding HARQ process. This also implies that the UE will not expect any feedback during the repetition bundle to stop the repetition, for which the repetition stop mechanisms are discussing in RAN1;
· Option 2: the UL HARQ RTT timer can be started in the subframe containing the first repetition of the PUSCH transmission.
· In this case, the UE expect feedback from network after the expiry of the UL HARQ RTT timer for the associated HARQ process, the length of the timer can be configured to the processing time of the network. It’s possible that the network can stop the repetition after the expiry of the UL HARQ RTT timer.
We prefer option 2, since RTT is only related to network processing time. It allows the network to decide whether the repetition will be stopped or not depending on the processing capability of the network. 

Proposal 1 Start the UL HARQ RTT Timer for the corresponding HARQ process immediately after the FIRST repetition of the corresponding PUSCH transmission.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
Repetitions of a TB is supported for both grant based UL and uplink transmission without grant.
Observation 2
In LTE, UL HARQ RTT timer is started for the corresponding HARQ process in the subframe containing the last repetition of the PUSCH.
Proposal 1
Start the UL HARQ RTT Timer for the corresponding HARQ process immediately after the FIRST repetition of the corresponding PUSCH transmission.
4 
 Annex text proposal to TS 38.321
5.7
Discontinuous Reception (DRX)
1>
if this NR-UNIT is part of the Active Time:

Editor's note: Half-duplex and measurement gap conditions are not included, and may need to be added later.
2>
monitor the PDCCH;

2>
if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this NR-UNIT:
3>
start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process after the NR-UNIT that contains corresponding PUCCH transmission;

3>
stop the drx-RetransmissionTimerDL for the corresponding HARQ process;

2>
if the PDCCH indicates a UL transmission or if a UL grant has been configured for this NR-UNIT:

3>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ immediately after the first repetition of the  corresponding PUSCH transmission;

Editor's note: It is still FFS whether it is the last PUSCH transmission of a bundle.
3>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process;

2>
if the PDCCH indicates a new transmission (DL or UL):

3>
start or restart drx-InactivityTimer.

1>
else (i.e. not part of the Active Time):

2>
not report CQI/PMI/RI/PTI on PUCCH.

Editor's note: the text 'not report CQI/PMI/RI/PTI on PUCCH' can be revisited if RAN2 receives some inputs from RAN1 (including CQI mask). Also, whether to transmit SRS and HARQ feedbacks is unclear, and not captured at the moment.
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