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1.0 Introduction 
The UK Home Office is managing the introduction of the Emergency Services Network (ESN) using LTE technology in several European bands, especially Band 3 and Band 20. Currently there is only one power class defined for EUTRAN UE, i.e. power class 3 (23dBm), for Band 3 and Band 20. This limitation on UL power is a bottleneck to achieve strong data performance towards cell edge, and to extend the range at which emergency service vehicles can connect to the network.
The Emergency Services Network (ESN) is required to provide high levels of coverage and availability/throughput performance particularly in rural areas and deep inside buildings.  This can be achieved by extending the coverage via a small vehicle-mounted device (Gateway Device), connected to the network using higher power class UE(s), allowing “first responders” to send and receive video and data, thus providing the ability to co-ordinate response and protect lives in these scenarios. 
A B3/B20 Power Class 1 UE (HPUE) would have the same RF specification requirements as the Band 14 Power Class 1 UE; therefore it is proposed to specify these additional requirements in terms of Power Class 1 in TS36.101 for ESN deployment as part of a new RAN WI.
2.0 Discussion

In 2014 the UK Home Office published an invitation to tender for an Emergency Services Network (ESN). Included within scope was a concept known as the Gateway Device, a vehicular-mounted unit intended to provide coverage assurance at the scene of an incident. In May 2015, the requirement was developed to require the LTE macro backhaul function of the Gateway Device to support LTE Power Class 1 operation, subject to regulatory approval. Power Class 1 operation will allow the Gateway Device to maintain an adequate quality of backhaul at the macro cell edge, in order to support mission critical communications delivered by the Gateway Device.
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2.1 ESN Coverage Assurance requirements
A solution is required to provide coverage assurance in the area of an incident. This is to be provided using a vehicle-mounted, or man portable, Gateway Device with user traffic backhauled over  the macro LTE network. By employing LTE Power Class 1 on the macro backhaul, the useful operational range from macro LTE cells can be extended, and the available user traffic data rates enhanced at the macro cell edge.  Another use-case this work would support is a vehicular modem without a gateway capability.

2.2 Benefits of higher B3 and B20 UL power
In the Public Safety environment, the most demanding load expected is at the scene of a multi-response incident with multiple users at one location each vying for part of the sector bandwidth. By employing a vehicle-based Gateway Device with a Power Class 1 uplink, higher data rates can be supported and available macro eNodeB resources most efficiently utilised by the emergency services . 
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2.3 Considerations on other performance requirements

In terms of specifying other Tx/Rx performance requirements we believe many of the current assumptions for this higher power class can be based on Power Class 3 (+23dBm)  with some tightening of the Tx performances for the new HPUE power class. The power consumption is less critical for a +31dBm device since this is intended for vehicular applications so it should be possible to make the PA more linear and specify tighter RF requirements where applicable.
3.0 Conclusion
We propose that 3GPP should consider adding a higher UE power class for Bands 3 and 20 (Power Class 1 +31dBm) which can be used in Region 1 to address the throughput/coverage requirements for the Emergency Services Network in the United Kingdom and other national critical communications services elsewhere in the Region. 

We intend to present a Work Item to add Power Class 1 UE to B3/B20 to RAN#73 in September.
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