2

[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #105bis 	R2-1904892
Xi'an, China, 8th April -  12th April 2019	

Agenda Item	: 11.2.1.2 (NR_unlic-Core)
Source	: LG Electronics Inc.
Title	: Extended Active Time with single DRX
Document for	: Discussion and Decision
[bookmark: _Toc354562224]1	Introduction
In RAN2#105, it has been agreed that 
In NR-U, DRX On-duration starts as in Rel-15 NR (except for potentially have a new switch trigger to go to short DRX). 
One DRX configuration for one MAC entity (no change)
FFS if DRX active time somehow be extended, or go to short DRX, by a non-data DL transmission (not WUS)

In this contribution, we discuss how to extend Active Time properly by considering reduced scheduling opportunity in NR-U.
2.	Discussion 
In DRX, Active Time is determined by several DRX timers such as onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimerDL, and drx-RetransissionTimerUL. 
To extend Active Time in NR-U to cope with reduced scheduling opportunity, one simple way is to increase the value of these DRX timers by considering the channel busy status of unlicensed cell. However, in use of licensed and unlicensed cells together, increasing these DRX timers may not be desirable. For instance, if the UE is scheduled on a licensed cell, longer DRX timer would only result in more UE power consumption whereas if the UE is scheduled on a unlicensed cell, longer DRX timer would be required to ensure sufficient scheduling opportunity. 
With single DRX configuration, in order to obtain sufficient scheduling opportunity while not causing any harm to UE power saving, one way would be configure separate timer values for a DRX timer. In our view, there is no need of configuring separate timer values for all DRX timers. 
For example, drx-InactivityTimer is to monitor PDCCH after a new transmission. Scheduling a new transmission on a licensed cell or a unlicensed cell doesn’t necessarily mean that the next new transmission is to be on the licensed cell or a unlicensed cell, respectively. Therefore, it is not necessary to distinguish drx-InactivityTimer values depending on the scheduling. 
However, retransmission scheduling should be on the same cell as the new transmission. Accordingly, if a new transmission is performed on a licensed cell or a unlicensed cell, the following retransmission should be on the licensed cell or the unlicensed cell, respectively. Therefore, drx-RetransmissionTimerDL/UL length should be dependent on where the transmission has been performed. Logically, the UE needs to start a longer drx-RetransmissionTimerDL/UL  if retransmission is expected on a HARQ process used for unlicensed cell while a shorter drx-RetransmissionTimerDL/UL is proper if retransmission is to be on a HARQ process used for licensed cell. 
Proposal. 	In DRX, the UE is configured with two separate values for drx-RetransmissionTimerDL and drx-RetransissionTimerUL and applies one value depending on which cell the UE is scheduled.
Note that, with separate two values for drx-RetransmissionTimerDL/UL, the Active Time still remains per MAC entity as the Active Time is determined by union of all running DRX timers.
3.	Conclusion 
In this contribution, we discuss how to ensure sufficient scheduling opportunity with single DRX configuration and propose that,
Proposal. 	In DRX, the UE is configured with two separate values for drx-RetransmissionTimerDL and drx-RetransissionTimerUL and applies one value depending on which cell the UE is scheduled.
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