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Discussion
1 Introduction
The debate on whether the UE can apply deactivated state requirement when 3rd and 4th SCells are activated has been on-going for a couple of meetings [1][2][3][4]. Basically, the system impact of the reporting delay on 3rd and 4th SCells is unknown and the power saving of the UE over the total power consumption is also unknown. 
In this paper, we provide the power consumption analysis based on the chip measurement.
2 Analysis
The measurement results of the power consumption are mainly based on the baseband processing. It is measured under the condition of 1 Volt power supply at the temperature 45 C. The unit is mW in 1ms duration. The power consumption to be measured includes the inner receiver, outer receiver, cell measurement module, MCU and digital front end. The power consumption on the uplink, RF, GPU, PLL and ADC are not included.
The absolute value of the power consumption on each module can’t be disclosed due to the concern of confidentiality and company’s policy. The power consumption ratio of the cell measurement module over the above mentioned baseband modules can be provided in this paper.
Two scenarios are considered for power measurement,

· Scenario 1, monitor PDCCH only, at BW = 20MHz, and non-CA,
· Scenario 2, DL high throughput with 150Mbps, TM3, MCS28 at BW = 20MHz, and non-CA,

In scenario 1, the power consumption ratio for measuring one cell in 1ms is 15% and in scenario 2, the ratio is 12.6%. If we further consider that the cell measurement (RSRP) is performed by 5 subframes in the 200ms measurement period, the ratio for scenario 1 and for scenario 2 in 200ms becomes 0.44% and 0.36% respectively. Note that the leakage has been included.
The number of the percentage derived above is based on the simple equation/rule below,

· Let X be the cell measurement power consumption in 1ms and Y​0 be the total power of other baseband modules in scenario 1 in 1ms, respectively. We have X/(X+ Y​0) = 15%
· Let Y1 be the total power of other baseband modules in 1ms in scenario 2. We then have X/(X+ Y​1) = 12.7%
· During 200ms in scenario 1, we have 5*X/( 5*X + 200*Y0) = 0.44%

· During 200ms in scenario 2, we have 5*X/( 5*X + 200*Y1) = 0.36%

Furthermore, if the requirement of the deactivated SCell is considered, the power consumption ratio with different measurement cycles is listed in TABLE 1.
	Measurement cycle

(ms)
	160
	320
	640
	1280

	Power consumption ratio for scenario 1
	5*X/( 5*X + 800*Y0)
= 0.11%
	5*X/( 5*X + 1600*Y0)

= 0.055%
	0.027%
	0.0138%

	Power consumption ratio for scenario 2
	5*X/( 5*X + 800*Y1)

= 0.091%
	5*X/( 5*X + 1600*Y1)

= 0.045%
	0.023%
	0.0113%


TABLE 1, power consumption ratio with different measurement cycles
Frankly speaking, the ratios of 0.44% and 0.36% seem not big. We need to emphasize again that it is based on measuring one cell, and the total power is calculated only by the modules for baseband processing. Thus, if multiple cells are measured, the ratio will be increased. On the other hand, if the power consumptions on the uplink, RF, GPU, PLL and ADC are included, the ratio is certainly lower. 

Furthermore, if the extension of the measurement period is the concern for the network performance, then reducing the number of cells for measurement could be a feasible approach to reduce UE power consumption. 

This issue has been discussing for a couple of meetings. As a compromise, we propose to re-use the Cat-0 requirement of 400ms measurement period. In this way the power ratios for scenario 1 and scenario 2 over 400ms are 0.22% and 0.18%, respectively.

Based on the above, we have,
Observation 1, For the scenario of monitoring PDCCH only, the ratio of the power spent on one cell measurement over the total baseband processing in 200ms measurement period is 0.44%. Note that the power consumption from the uplink, RF, GPU, PLL and ADC are not included.
Observation 2, For the scenario high throughput, the ratio of the power spent on one cell measurement over the total baseband processing in 200ms measurement period is 0.36%. Note that the power consumption from the uplink, RF, GPU, PLL and ADC are not included.

Proposal 1, If the extension of the measurement period is the concern for the network performance, then reducing the number of cells for measurement could be a feasible approach to reduce UE power consumption.

Proposal 2, As a compromise, consider to re-use the Cat-0 requirement of 400ms measurement period for 3rd and 4th SCells. Then the ratios for scenario 1 and scenario 2 over 400ms are reduced to become 0.22% and 0.18%, respectively.

3 Conclusion 
Observation 1, For the scenario of monitoring PDCCH only, the ratio of the power spent on one cell measurement over the total baseband processing in 200ms measurement period is 0.44%. Note that the power consumption from the uplink, RF, GPU, PLL and ADC are not included.

Observation 2, For the scenario high throughput, the ratio of the power spent on one cell measurement over the total baseband processing in 200ms measurement period is 0.36%. Note that the power consumption from the uplink, RF, GPU, PLL and ADC are not included.

Proposal 1, if extending the measurement period is the concern for the network performance, then reducing the number of cells for measurement could be a feasible approach to reduce UE power consumption.

Proposal 2, As a compromise, consider to re-use the Cat-0 requirement of 400ms measurement period for 3rd and 4th SCells. Then the ratios for scenario 1 and scenario 2 over 400ms are reduced to become 0.22% and 0.18%, respectively.
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