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Discussion/Decision
1 Introduction
In this contribution, we provide MTC UE power consumption reduction considerations based on the approved WID [1].
2 UE power consumption reduction
The detailed objectives for power consumption reduction for MTC UEs identified in the WID [1] are as below:
	· Provide power consumption reduction for the UE category/type defined above, both in normal coverage and enhanced coverage, to target ultra-long battery life:
· When defining the detailed solutions for the Rel-13 low complexity UEs and the solutions for coverage enhanced UEs, strive to reduce active transmit/receive time. (e.g., minimizing the required number of repetitions by minimizing sizes of control messages).

· Modification, including redesign, addition or removal, of signals/channels can be considered if this can achieve significant power consumption reduction.

· Reduction of measurement time, measurement reporting, feedback signalling, system information acquisition, and synchronization acquisition time etc., can be considered if this can achieve significant power consumption reduction.


The power consumption analysis of Rel-12 technical solutions in TR36.888 [2] can be referenced for further discussion of Rel-13 MTC standardization.
Reduced maximum TBS, restricted modulation scheme, and half duplex operation
Peak rate reduction (e.g. reduction of maximum TBS, restricting the maximum modulation order) can achieve complexity reduction without degrading coverage which in turn enables UE power consumption reduction. The UE power consumption is reduced from the UE processing relaxation such as Turbo decoding, UL processing, ADC, etc. Half duplex operation can also enhance reductions in power consumption due to less insertion loss, reduced required electrical power and so on.
Reduced UE bandwidth of 1.4 MHz and UE maximum transmit power reduction
On the other hand, reduced UE bandwidth of 1.4 MHz and UE maximum transmit power reduction may have a negative impact on the overall UE power consumption because they would require an increase in the active transmit/receive time to compensate the coverage impact. For reduced support for downlink transmission modes, no significant impact on overall power consumption is expected although some complexity and implementation/testing reduction can be achieved.
Coverage improvement 

For coverage improvement, prolonged transmit/receive time of MTC UEs is generally expected, due to the reduction in the maximum transmission power and due to the reduced frequency diversity, which will cause more UE power consumption. The power consumption impact varies depending on the required amount of coverage improvement. 

Elimination of physical channels can provide corresponding power consumption reduction. For example, elimination of periodic CSI over PUCCH will somewhat reduce the number of subframes a Rel-13 UE needs to transmit, especially for coverage enhanced operation.

It is understood that Rel-12 UE power saving mode (PSM) [3] and its potential enhancements are out of scope of this WI.
Potential power consumption reduction candidates in Rel-13 WID

Besides Rel-12 study and agreement, Rel-13 WID identified potential power consumption reduction candidates, e.g. reduction of measurement time, measurement reporting, feedback signalling, system information acquisition, and synchronization acquisition time. Whether there are any meaningful gains can be further considered. For example, reducing the synchronization acquisition time is unlikely to provide any meaningful power consumption reduction but reducing time for system information acquisition may depend on other design aspects [4]. Reduced mobility support for MTC UEs would facilitate these candiate solutions, which would require RAN2 work as well. 

Uplink PSD boosting with smaller granularity than 1 PRB can be considered one of the candidate technique for coverage improvement. Taking into account UL-dominant MTC applications, reduced granularity than 1 PRB PUSCH transmission with low code rate can be beneficial in reducing UE power consumption considering that data rates in the order of a few Kbps should be sufficient for coverage limited MTC UEs. 

For downlink, reduced DCI format size and group scheduling can result in less number of repetitions for coverage improvement or fewer transmissions for scheduling and to smaller total PDCCH overhead. Therefore, corresponding power consumption reduction and spectral efficiency gains can be expected. 

3 Conclusion

This contribution discussed power consumption reduction for MTC UE based on the WID [1] compared to the study [2] and agreements in Rel-12. 
In summary, UE power consumption reduction is closely related with other objectives such as complexity reduction and coverage improvement. Therefore, design target of each objective should be balanced with each other. 
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