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1 Introduction

TTI bundling is needed to improve uplink coverage and 3 alternative solutions have been discussed. The usage of bundling is switched on/off per UE with higher layer signalling. When switched on, bundling would apply to all uplink transmissions using PUSCH [1]. 
In the DRX operation, the UE will monitor the PDCCH during the Active Time. If the PDCCH indicates a new transmission (DL or UL), the DRX Inactivity Timer is started or restarted. The Active Time includes the time while: the On Duration Timer or the DRX Inactivity Timer or a DRX Retransmission Timer or the Contention Resolution Timer is running; or an uplink grant for a retransmission can occur; or some other cases etc [2]. 
This document discusses the impact of TTI bundling on DRX Inactivity Timer and other configurable DRX related Timers.
2 Discussion
With TTI bundling switched on for uplink transmission using PUSCH, it takes a set of consecutive subframes for the transmission, which is longer than normal transmission without bundling. If a DRX cycle has been configured, the TTI bundling impacts on DRX Inactivity Timer should be considered.
The intention of DRX Inactivity Timer is to monitor the PDCCH for further possible new transmissions after it is started upon PDCCH indicating a new transmission (DL or UL). Since the uplink transmission with bundling takes longer time than that of normal transmission without bundling, the further indication on PDCCH for new UL transmissions will also takes longer time. At least the next new transmission indication will take place after the previous transmission is completed. DRX Inactivity Timer should be longer than normal taking into account the subframes occupied by bundling. It may be argued that this timer can be configured fairly long since we have the DRX Command to force its expiry, so that the additional subframes occupied by bundling can be omitted when configuring this timer. Anyway it is not beneficial for UE battery consumption to configure a long DRX Inactivity Timer if we don’t want to use the DRX Command too frequently. With a relatively short DRX Inactivity Timer, the additional time occupied by TTI bundling is not insignificant when configuring this timer. Actually, we need not reconfigure this timer by separate RRC signalling. The UE can reconfigure it upon receiving RRC signalling of TTI bundling activation as long as the eNB is aware of the timer will be reconfigured in such situation. On the other hand, if the TTI bundling is switched off, this timer should also be reconfigured to recover its original value. This solution is applicable independent of which alternative of TTI bundling is adopted.
Proposal 1: UE should reconfigure the DRX Inactivity Timer upon reception of TTI bundling activation/deactivation signalling taking into account subframes occupied by the bundling. 
No impacts on other configurable DRX timers are observed. The intention of DRX Retransmission Timer is to monitor the PDCCH upon HARQ RTT timer expiry if DL retransmission is expected. Uplink TTI bundling does not affect DL retransmissions, so the DRX Retransmission Timer needs not to be reconfigured when TTI bundling is switched on/off. DRX Short Cycle Timer is independent of uplink TTI bundling. The On Duration Timer is used by the UE to monitor the PDCCH for possible allocations. If no allocations detected on PDCCH before expiry of On Duration Timer, short or long DRX Cycle is entered on its expiry. Otherwise, if new transmission (DL or UL) is indicated by PDCCH, DRX Inactivity Timer will be started or restarted. So it can be seen that the On Duration Timer is also independent of TTI bundling, the DRX Inactivity Timer will handle the case of new UL transmissions if indicated by the PDCCH.
Proposal 2: DRX Retransmission Timer, DRX Short Cycle Timer and On Duration Timer are not affected by TTI bundling.

3 Conclusion
In this contribution, TTI bundling impacts on DRX Inactivity Timer and other configurable DRX related Timers are discussed. It is proposed that:
Proposal 1: UE should reconfigure the DRX Inactivity Timer upon reception of TTI bundling activation/deactivation signalling taking into account subframes occupied by the bundling. 
Proposal 2: DRX Retransmission Timer, DRX Short Cycle Timer and On Duration Timer are not affected by TTI bundling.
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