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Introduction 
RAN4 is now working on setting the accuracy requirements for radiated output power. Impacts of phase and amplitude errors on beam accuracy were simulated in [4]. There were questions raised in [5] that it is unclear how the existing transmitter output accuracy requirements were derived, which would imply a question on the impacts on network performance. Impacts of EIRP accuracy on network performance were simulated in [3]. Those studies are very helpful but it’s necessary to make clarifications on those studies presented.
Discussions
The first step is to be clear about output power accuracy itself. The accuracy is the difference between the actual output power level and the declared output power level. From metrology point of view, the actual value of anything in the world is unknown without measurements. Therefore the actual output power level is obtained from measured results. In existing specification (TS36.104, for example), the output power is defined as the mean power level measured at the antenna connector. 
The output power accuracy (both radiated and conducted) impacts the coverage consistence between cells as well as yield rate. 

The impacts on network performance: The actually output power levels of two BS(s) (or any two power generating equipments) are not identical. However, it should be noted that the mean output power of a particular BS is stable once it’s manufactured for shipment. By setting the accuracy requirements on output power, the output power levels of a group of BS(s) can be made relatively consistent around a rated output power. This means that some of BS(s) may deliver power a little bit higher, but some of them may be a little bit lower, but all are around the rated power. The impacts on network are the nominal coverage calculated based on output power of some cells may be a little bit larger, and some may be a little big smaller. In some situation it is difficult to tell whether consistently large output power is better as large output power also increase inter-cell interference. In real network, the coverage is also impacted by other parameters such as deployment environment. One typical and efficient approach to tune the cell coverage is by adjusting the antenna tilt which results in signal strength changes in several dB. The impact of output power on network is less relevant to cell throughput.

The impact on manufacture process: The accuracy requirements on output power drive the manufacturing process to deliver the output power as closer as possible to the rated output power, as this would impact the yield rate. For the same accuracy requirement, the more accurate of the output power is manufactured, the less unqualified products in massive manufacturing process. In order to improve yield rate, the BS is manufactured to deliver much better accuracy than the requirement. This is reason that most of output power level appeared in test report are very close to the rated output power. For example, if the confidence level for the accuracy requirement is 95%, the same confidence level can’t be applied for the manufacture process because this will result in 5 pieces of unqualified products among 100 pieces which is definitely not acceptable in terms of costs. The confidence level for manufacture process has to be set to much high level for example 99.99%, which results in much better accuracy than the specification requirements. It should also be noted for output power is a parameter that is tested for every piece of the manufactured equipments.
Proposals
Impacts of accuracy on network performance and yield rate in massive production are analyzed. Let’s conclude the analysis by assuming an extreme example: If the accuracy requirement on output power is set to 0.1dB, the cost of BS could be increased by multiple times but the gain on coverage consistence between cells are marginal as the improvement of output power consistence is submerged in the environment variances between different cells. 
It’s necessary to capture the impacts on network and manufacture in the TR. Text proposals are attached for approval.
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<Text Proposal>
7.1.2
Accuracy requirements

<This section captures the texts on accuracy requirements and the relations to requirements on measurement uncertainty. The requirements on measurement uncertainty will be covered in Section 9 under the corresponding sub-sections>

The minimum requirement for radiated transmit power will be on the accuracy with which declared EIRP level is met.
The output power accuracy (both radiated and conducted) impacts the coverage consistence between cells as well as yield rate. 

The impacts on network performance: The actually output power levels of two BS(s) (or any two power generating equipments) are not identical. It should be noted that the mean output power of a particular BS is stable once it’s manufactured for shipment. By setting the accuracy requirements on output power, the output power levels of a group of BS(s) can be made relatively consistent around a rated output power. This means that some of BS(s) may deliver power a little bit higher, but some of them may be a little bit lower, but all are around the rated power. The impacts on network are the nominal coverage calculated based on output power of some cells may be a little bit larger, and some may be a little big smaller. In some situation it is difficult to tell whether consistently large output power is better as large output power also increases the inter-cell interference. In real network, the coverage is also impacted by other parameters such as deployment environment. One typical and efficient approach to tune the cell coverage is by adjusting the antenna tilt which results in signal strength changes in several decibels. The impact of output power on network is less relevant to cell throughput.

The impact on manufacture process: The accuracy requirements on output power drive the manufacturing process to deliver the output power as closer as possible to the rated output power, as this would impact the yield rate. For the same accuracy requirement, the more accurate of the output power is manufactured, the less unqualified products in massive manufacturing process. In order to improve yield rate, the BS is manufactured to deliver much better accuracy than the requirement. This is reason that most of output power level appeared in test report are very close to the rated output power.
<End of Text Proposal>
















































































































 2 / 3

