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1 Introduction

During the RAN4#76bis meeting it was raised by Qualcomm that current requirements on cell detection in 4DL CA and 5DL CA were harmful to the power consumption of the UE [1]. Particularly, it was proposed to relax the measurement requirements for 3rd and higher active SCells. One of the rationales was that the cell search, due to the correlation over radio samples, consumes a significant part of the total power consumed by the modem. A proposal was put forward on relaxing the measurements of the concerned SCells to that of configured but deactivated SCells. 

	Proposal 1: Apply the deactivated SCell measurements to the active 3rd SCell or higher order CA(e.g. 4th SCell or beyond).


In this contribution we are presenting power consumption figures from the Ericsson M7450 platform, and particularly, show how much power the cell search is responsible for. 
2 Power Consumption in M7450
The first step of cell search, PSS detection, is carried out by a dedicated hardware accelerator designated PSSD (PSS Detector). Each time a cell search is carried out on a carrier, about 5ms of radio samples with a sampling rate of 1.92Msamples/s are recorded, and then passed through PSSD once for each NID2 (0, 1, 2). The about 5ms of radio time corresponds to roughly 9800 samples per receiver branch, thus in total 19600 samples.
The output from PSSD is a short list of about 10 candidate timings to investigate in a second step of cell search. The second step is carried out on a vector DSP using a functional object designated SSSD (SSS Detector). Since SSSD is operating on OFDM symbols length of radio samples (2x128 samples per receiver branch) rather than on slot length and it only operates on the most likely candidate timings delivered by PSSD (i.e., less than 10), the contribution to the power consumption is minute. Hence we focus on PSSD’s contribution to the power consumption.
In a single carrier use case for LTE data call in a 20MHz cell with 150/50Mbps (cat.4) data rate and an uplink output power of 10dBm, the total current drawn by the complete platform is 291mA. The vector DSP which serves both data reception, second stage of cell search, RSRP/RSRQ measurements, et cetera, uses 23mA out of the total 291mA. The average current drawn by PSSD is 0.036mA. Hence the current drawn by PSSD comprises 0.01% of the total consumption.

The digital RF interface over which radio samples are sent between the RF IC consumes about 2-3% of the total current, but in this particular use case the UE anyway needs to monitor PDCCH on all active SCells hence there is no additional cost for data transfers associated with the cell search. CPUs for controlling the execution in the physical layer as well as implementing some functionality for the higher layers consume about 5-6% of the total 291 mA. The radio consumes 45% of the 291 mA, with PA and TX circuitry corresponding to 26% of the 291mA. Since for this particular use case the measurements can be carried out during ongoing reception the radio activity is not impacted by the cell search activity. In DRX cases the measurements can be carried out during the ON duration and when the inactivity timer is running. 
When scaling the figures from single carrier to multiple carriers there are some non-linear effects e.g. due to common components whose activities do not scale at all with bandwidth, or due to that fewer UL than DL CCs are aggregated.

If for instance considering 4DL+2UL aggregation of 20MHz cells a rough estimate where PA and TX circuitry contributions are subtracted for the two carriers with DL only, yields that the relative fraction of cell-search related activity becomes [image: image2.png]=
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, i.e., about the same figure as for a single carrier. 
Although there are some non-linear effects when scaling the figures from a single to multiple carriers it seems improbable that any significant savings of power will result from relaxing the active SCell measurements for 3rd and higher SCells.
To summarize we make the following observation:

Observation 1: For the LTE single carrier use case with 150/50 Mbit/s, 20MHz cell bandwidth and non-DRX operation the fraction of power consumed for intra-frequency cell search is less than 1% of the total consumption. When scaling the figure to an exemplary 4DL+2UL CA case, the fraction of power consumed by PSSD is still less than 1%. It is therefore unlikely that a relaxation of measurement requirements for particular active SCells will result in significant power savings for the UE. 

3 Conclusion
We have analysed the impact on power consumption by cell search on SCCs with active SCells, and made the following observation:

Observation 1: For the LTE single carrier use case with 150/50 Mbit/s, 20MHz cell bandwidth and non-DRX operation the fraction of power consumed for intra-frequency cell search is less than 1% of the total consumption. When scaling the figure to an exemplary 4DL+2UL CA case, the fraction of power consumed by PSSD is still less than 1%. It is therefore unlikely that a relaxation of measurement requirements for particular active SCells will result in significant power savings for the UE. 
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