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1.	Introduction
In the scope of Rel-13 MTC enhancement [RP-150492], in order to guarantee a reliable data transmission, a TB is repeatedly transmitted for multiple times within an attempt while the multiple repetition transmission on PDSCH/PUSCH are indicated by M-PDCCH. 
In MAC, various timers are operating in order to control the UE’s PDCCH monitoring behavior, e.g., drx-InactivityTimer, drx-RetransmissionTimer, and HARQ RTT Timer. The timer are operating in a way that provide enough scheduling opportunity while saving the UE power consumption.
In this contribution, we discuss those timers’ operation by considering multiple repetition of data transmission in eMTC.

2.	Discussion
In TS36.321, DRX related timers are defined as follows:
	drx-InactivityTimer: Specifies the number of consecutive PDCCH-subframe(s) after the subframe in which a PDCCH indicates an initial UL, DL or SL user data transmission for this MAC entity.
drx-RetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) until a DL retransmission is received.
HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a DL HARQ retransmission is expected by the MAC entity.



Those timers are operating based on the PDCCH as follows:
· drx-InactivityTimer starts/restarts if the PDCCH indicates a new transmission.
· HARQ RTT Timer starts and drx-RetansmissionTimer stops if PDCCH indicates a DL transmission.
The legacy timer handling has been designed based on the assumption that PDCCH and PDSCH are always transmitted in the same subframe. However, in MTC enhancement, M-PDCCH and PDSCH are transmitted in a different subframe while M-PDCCH and PDSCH are repeatedly transmitted within one attempt. Thus, those timers operation may need to be changed by considering M-PDCCH repetition and PDSCH repetition. 


Figure 1. An example timeline for M-PDCCH repetition and PDSCH repetition

2.1 drx-InactivityTimer
drx-InactivityTimer is to monitor additional PDCCH for potential data transmission after an initial data transmission occurs. 
We assume that repeated transmission of M-PDCCH can be received with the extended onDurationTimer. Thus, the UE doesn’t need to start drx-InactivityTimer at time point 1. In addition, as the UE should monitor the PDSCH transmissions indicated by M-PDCCH, the UE needs start drx-InactivityTimer at least before time point 3. Accordingly, the UE may start HARQ RTT Timer at time point 2 or 3.
As the UE can know when PDSCH repetitions occur at the end of M-PDCCH repetitions, the UE may start drx-InactivityTimer at time point 2. Alternatively, as the UE knows when PDSCH repetitions occur, the UE may start drx-InactivityTimer at time point 3. 
Among time point 2 and 3, time point 3 provides some benefit in terms of UE power saving. As long as the UE successfully decodes M-PDCCH, the UE knows the exact subframes when the UE will receive PDSCHs, hence, there seems to be no reason for the UE to additionally monitor the time duration between time point 2 and 3. Thus, we propose:
Proposal 1. The UE shall start drx-InactivityTimer at the first subframe of PDSCH for downlink transmission or the first subframe of PUSCH for uplink transmission which is indicated by M-PDCCH.

2.2 HARQ RTT Timer and drx-RetransmissionTimer
HARQ RTT Timer is to allow UE not to monitor the PDCCH during the time which the UE cannot receive any retransmission after a DL transmission. The timer value is determined by considering the feedback transmission from the UE and the decoding time in the eNB side. 
As the UE can know when PDSCH repetitions occur at the end of M-PDCCH repetition, the UE may start HARQ RTT Timer after time point 2. On the other hand, as the PDSCH repetitions ends at time point 4, the UE needs to start HARQ RTT Timer at least before time point 4. Accordingly, the UE may start HARQ RTT Timer at time point 2, 3 or 4. 
As long as HARQ RTT Timer is defined clearly, there would be no difference in HARQ RTT Timer operation, i.e., drx-RetransmissionTimer starts upon HARQ RTT Timer expiry. 
However, there would be a difference between time point 2, 3 and 4 in terms of HARQ RTT Timer value. 
If HARQ RTT Timer starts at time point 2 or 3, the HARQ RTT Timer value should be decided by including the time duration for PDSCH repetitions, which depends on the CE level. In other words, the more the PDSCH repetitions are performed, the longer HARQ RTT Timer value is. If HARQ RTT Timer starts at time point 4, HARQ RTT Timer value doesn’t need to take care of CE level, which would make specification implementation as well as UE behaviour simpler. Thus, we propose:
Proposal 2. The UE shall start HARQ RTT Timer at the last subframe of PDSCH transmission which is indicated by M-PDCCH.

As running HARQ RTT Timer means that there would be no retransmission, it is straightforward that the UE shall stop drx-RetransmissionTimer at the same time of HARQ RTT Timer start in order to save power consumption. Thus, we propose:
Proposal 3. The UE shall stop drx-RetransmissionTimer at the last subframe of PDSCH transmission which is indicated by M-PDCCH.
3.	Conclusion
In this contribution, we discussed DRX related timers, i.e., drx-InactivityTimer, HARQ RTT Timer, and drx-RetransmissionTimer by considering multiple repetition transmissions, and propose:
Proposal 1. The UE shall start drx-InactivityTimer at the first subframe of PDSCH for downlink transmission or the first subframe of PUSCH for uplink transmission which is indicated by M-PDCCH.
Proposal 2. The UE shall start HARQ RTT Timer at the last subframe of PDSCH transmission which is indicated by M-PDCCH.
Proposal 3. The UE shall stop drx-RetransmissionTimer at the last subframe of PDSCH transmission which is indicated by M-PDCCH.
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