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1 Introduction

In last RAN2 meeting, scheduling with PDCCH for SC-MTCH is agreed. In this contribution, optimization of the DRX timers for SC-MTCH is discussed and text proposals for 36.321 are provided.
2 Optimization of DRX timer for SC-MTCH
In legacy LTE, DRX mechanism is used for SC-MTCH reception. There are two timers are defined in the DRX for SC-MTCH, the onDurationTimerSCPTM and drx-InactivityTimerSCPTM. Following is the description of SC-MTCH DRX behavior, according to current specification [1]:
	5.7a
Discontinuous Reception (DRX) for SC-PTM

……
When DRX is configured for a G-RNTI, the Active Time includes the time while:

-
onDurationTimerSCPTM or drx-InactivityTimerSCPTM is running.

When DRX is configured for a G-RNTI as specified in [8], the MAC entity shall for each subframe for this G-RNTI:

-
if [(SFN * 10) + subframe number] modulo (SC-MTCH-SchedulingCycle) = SC-MTCH-SchedulingOffset:

-
start onDurationTimerSCPTM.

-
during the Active Time, for a PDCCH-subframe:

-
monitor the PDCCH;

-
if the PDCCH indicates a DL transmission:
-
  start or restart drx-InactivityTimerSCPTM



According to current specification, when onDurationTimerSCPTM or drx-InactivityTimerSCPTM is running, UE shall  monitor the PDCCH for each PDCCH-subframe. For NB-IoT and eMTC, these two timers need to be optimized because PDCCH and PDSCH repetition are introduced for coverage enhancement in NB-IoT and eMTC. 
When a PDSCH repetition is ongoing, there will be no another DL transmission scheduling for that SC-MTCH and UE needs not to monitor PDCCH for next transmission of that SC-MTCH. Thus, the start and stop condition of these timers should be redefined to avoid UE unnecessarily monitoring PDCCH.

In R13 NB-IoT, the DRX timers for unicast are optimized for the similar reasons. We can optimize DRX timers for SC-MTCH in the similar way as that for NB-IoT unicast. Following figure shows the optimization:
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Figure 1: Optimization of DRX timers for SC-MTCH
Figure 1 shows the start/stop condition for these two DRX timers and corresponding UE behavior.
When UE receives a PDCCH indicating a transmission for the SC-MTCH which it is receiving, the UE stops onDurationTimerSCPTM or drx-InactivityTimerSCPTM if anyone of these two timers are running.
In the subframe containing the last repetition of PDSCH of a DL transmission for the corresponding SC-MTCH, UE starts the drx-inactivityTimerSCPTM. 

Whenever drx-InactivityTimerSCPTM or onDurationTimerSCPTM is running, UE should monitor every PDCCH subframe to check if there is DL transmission assignment for its receiving SC-MTCH.

When onDurationTimerSCPTM or drx-InactivityTimerSCPTM times out, UE stops monitoring PDCCH for DL assignment for its receiving SC-MTCH.
In annex A, text proposal for 36.321 is provided according discussion above.

Proposal: It’s suggested to agree the optimization for DRX timers for SC-MTCH.
3 Conclusion and proposal

Proposal: It’s suggested to agree the optimization for DRX timers for SC-MTCH.
4 Annex A: Text proposal for 36.321

Each G-RNTI of the MAC entity may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring activity for this G-RNTI as specified in [8]. When in RRC_IDLE or RRC_CONNECTED, if DRX is configured, the MAC entity is allowed to monitor the PDCCH for this G-RNTI discontinuously using the DRX operation specified in this subclause; otherwise the MAC entity monitors the PDCCH for this G-RNTI continuously. For each G-RNTI of the MAC entity, RRC controls its DRX operation by configuring the timers onDurationTimerSCPTM, drx-InactivityTimerSCPTM, the SC-MTCH-SchedulingCycle and the value of the SC-MTCH-SchedulingOffset. The DRX operation specified in this subclause is performed independently for each G-RNTI and independently from the DRX operation specified in subcaluse 5.7.

When DRX is configured for a G-RNTI, the Active Time includes the time while:
-
onDurationTimerSCPTM or drx-InactivityTimerSCPTM is running.

When DRX is configured for a G-RNTI as specified in [8], the MAC entity shall for each subframe for this G-RNTI:

-
if [(SFN * 10) + subframe number] modulo (SC-MTCH-SchedulingCycle) = SC-MTCH-SchedulingOffset:

-
start onDurationTimerSCPTM.

-
during the Active Time, for a PDCCH-subframe:

-
monitor the PDCCH;

-
except for NB-IoT, if the PDCCH indicates a DL transmission:

-
start or restart drx-InactivityTimerSCPTM.
-
for NB-IoT , if the PDCCH indicates a DL transmission:
-    stop onDurationTimerSCPTM and drx-InactivityTimerSCPTM.
-
for NB-IoT, start the drx-InactivityTimerSCPTM for the corresponding SC-MTCH in the subframe containing the last repetition of the corresponding PDSCH reception;
5 Reference 
[1] TS 36.321, Radio Link Control (RLC) protocol specification, v13.2.0 
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