3GPP TSG RAN WG1 Meeting #80bis
R1-151736
Belgrade, Serbia, 20th - 24th April 2015

Source:               ZTE

Title:                   Potential solutions on power consumption reduction
Agenda item:      7.2.1.8
Document for:    Discussion and Decision

1 Introduction

During RAN #67 meeting, “Revised WID: Further LTE Physical Layer Enhancements for MTC” ([1]) was approved. To provide power consumption reduction for the new UE category/type is still one objective of this work item.
In RAN1 #80 meeting, in order to reduce the power consumption for the new UE category, simplified channel feedback was agreed:

      “No support of periodic CSI measurement and feedback for UEs in need of large coverage enhancement”.
In this contribution, other potential solutions to reduce the power consumption are discussed.
2 Power consumption reduction Solutions
Power consumption is a function of many factors, such as access processing time, active transmission time, transmits power level and PA efficiency, sleep mode duration, active reception time, receiver processing time/complexity. Power consumption reduction is a cross-layer effort. At the physical layer, besides modification of signals/channels, reducing the access processing time, active transmission/reception time can be considered as the most important solutions.
2.1 Reduction of access processing time

During the initial access procedure, Rel-13 low complexity UEs would scan PSS/SSS and establish downlink synchronization with a candidate eNB first, then decode essential broadcast information in MIB/SIB(s). A Rel-13 low complexity UE can know whether an eNB supports coverage enhancement function only after the SIB(s) messages are successfully decoded if the capability related information is carried in SIB(s). For Rel-13 low complexity UEs under poor coverage, SIB(s) may be successfully decoded when the eNB does not support coverage enhancement function. However, if an eNB does not support coverage enhancement function, Rel-13 low complexity UEs under poor coverage cannot access the eNB even if they have successfully decoded the SIB(s). Rel-13 low complexity UEs may waste power on decoding SIB(s) from unavailable eNBs before random access procedure. A method for Rel-13 low complexity UEs to find the available eNB as soon as possible is helpful for UE power consumption reduction. Information element added in MIB can be considered to indicate if the eNB supports coverage enhancement function. 
Proposal 1: Indication of support of coverage enhancement via MIB can be considered as a power consumption reduction solution.
2.2 Reduction of active transmission/reception time
For the low complexity MTC UEs in enhanced coverage, repetition is the most important coverage enhancement solution since more energy can be accumulated for most of the physical channels/signals, such as PDSCH, PUSCH and PRACH preamble. But time domain repetition prolongs UE reception time in downlink while prolonging UE transmission time in uplink. To minimize the required repetition times is the most important power saving solution. For downlink control channel, compact DCI format can be considered as a supplementary coverage enhancement solution to reduce the repetition times. Frequency hopping can bring about 2dB gain thus also can be used to minimize the required repetition times. Adjusting the repetition times dynamically can also be considered to further reduce the UE power consumption. Some specification impact may be expected if above solutions are applied to reduce the repetition times.
Proposal 2: For the low complexity MTC UEs in enhanced coverage, compact DCI format and frequency hopping can be applied to minimize the repetition times.
3 Conclusions
In this contribution, we have discussed other potential power consumption solutions and we propose that:
Proposal 1: Indication of support of coverage enhancement via MIB can be considered as a power consumption reduction solution.

Proposal 2: For the low complexity MTC UEs in enhanced coverage, compact DCI format and frequency hopping can be applied to minimize the repetition times.
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