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Introduction
Network energy consumption is one of the major concerns for next generation network. In 2015 about 20 billion kwh of electricity was consumed by CMCC network with a rapid growth of 13%. BBU and RRU take a major part in the total power consumption of the whole network, and power amplifier (PA) takes a half power consumption of RRU. 
[bookmark: _GoBack]Although most of the cells experience low traffic during the 24 hours, the energy consumption of RRU will not decline linearly with the descending degree of the traffic. A macro base station with low traffic still consumes about 50% of the power consumption in full load [1]. 
Energy saving methods have been studied in previous 3GPP SI [2], in which energy saving gains can be achieved when some of RRU component like PA or more baseband processing unit enter sleep mode.
Discussion
Energy consumption in low traffic 
According to the description in [1], it can be seen that the energy consumption (Pin) of an eNB will change when the radiated power (RF power) varies (the upper line). 

When the load is near zero, the RF output power will not be zero due to transmission of reference signals, system information and etc. The output power (Pout) for common use takes about more than 80% of the total output power when the load is below 10%; at the same time, the Pin will be nearly half of its maximum value. In other word, though the traffic is low, the Pout will not decrease with the traffic in proportion, which comes from the transmission of the redundant signals. In fact if the signals for common use can be optimized, energy consumption can decrease as shown by the ideal model.
Observation 1: Minimization of overhead of redundant signals may be an effective way of decreasing energy in low traffic. 
Energy saving method in 2G/3G/4G 
In 2G and 3G, TS-level (time slot) sleeping of PA was introduced in GSM and TD-SCDMA, and sub-frame level and symbol level sleeping of PA was implemented and deployed in TD-LTE. When there is no traffic within the bandwidth, the PA can be hibernated by shutting down its voltage rapidly so that its energy would descend to a very low level. Therefore the energy of RRU will be lowered down dramatically in low traffic because of more sleeping time. 
 (
Frequency
)From the above introduction we can find out that the longer the sleeping time the more energy gain we get. For the constant load (e.g.20%), if the traffic is distributed in the frequency domain, we can get more empty timeslots in time domain, as illustrated in figure below. (we take LTE for e.g. ) 
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Observation 2: Maximum of frequency usage can enable more gains from energy saving methods. 
Conclusion
This paper has discussed lessons learned from network energy consumption in 2G/3G/4G networks. Some key observations relevant when designing a new radio access technology are:
Observation 1: Minimization of overhead from redundant signals may be an effective way of decreasing energy in low traffic.
Observation 2: Maximum of frequency using can benefit energy saving methods . 
Based on the discussion in this paper and the observations listed above we propose the following:
Proposal 1: NR should aim for minimization of redundant signals especially in low traffic.
Proposal 2: NR should aim to maximize frequency domain usage in order to employ component sleeping method.
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