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1.
Introduction 
In preparation for RAN WG4 #80, companies interested in High Power UEs began offline discussions on a consolidated R14 work item to introduce Power Class 1 UEs to Band 3, Band 20 and Band 28. A discussion paper was submitted to RAN 4 (R4-166406) that addressed the case for Band 3 and Band 20, this paper is an update of the document to cover Band 28 and provide further background to the use case and requirements. This paper is intended to support RP-161461, which is a WID proposal submitted to RAN 4 #80 (R4-166995), but not presented due to lack of meeting time and because the WID is for approval at the plenary.
2.
Background

2.1
UK Home Office

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.
2.2
Telstra

Telstra sees a number of possible use cases for LTE high power UE, in particular for emergency services and consumer fixed wireless broadband use.

Telstra’s LTE Advanced Network for Emergency Services (LANES) will provide broadband services to public safety agencies in Australia. Predominantly, mission-critical services will be provided across Band 28 (APT700) and Band 3. It is critical for PSMB users that we maximise rural & remote coverage, especially when using vehicle-mounted devices. Telstra ensures proper guidelines are provided to customers for the use of external antennas, etc. to help improve coverage when using this type of equipment but additional UL transmit power will have the biggest impact.

In addition, fixed (cable) broadband services are sometimes inaccessible for rural & remote communities. A wireless based system is their only option for internet and voice services. Power Class 1 UE will help maximise coverage for these fixed wireless broadband consumers using Customer Premises Equipment (CPE) type equipment in the home or office. The same applies to cable modems with wireless fall back capabilities. Again, Telstra ensures proper guidelines are provided to customers for the use of external antennas, etc. to help improve coverage when using this type of equipment but additional UL transmit power will have the biggest impact.

Therefore, it is proposed to add Power Class 1 UE to Band 3, Band 20 and Band 28. The RF specification requirements would be the same as the Band 14 Power Class 1 UE.
2.3
TCCA

TCCA – 3GPP Market Representation Partner for critical communications – represents more than 160 organisations from all continents of the world, bringing together all those with an interest in the provision of wireless communications in a mission critical or business critical environment. Its Critical Communications Broadband Group (CCBG) is driving the development and adoption of common global mobile broadband standards and solutions for users who operate in a mission critical or business critical environment. The aim of the CCBG is to enable all mission critical and business critical users to access their information systems, intranet and Internet at broadband speeds using their professional mobile devices wherever they are and whenever they have the need.

This discussion paper and proposed WID were sent for comments to the CCBG membership and received wide support from across CCBG membership including e.g. public safety users or network operators in Belgium, Finland, Sweden and the Netherlands, device manufacturers and Public Safety Communications Europe (a permanent autonomous organisation working to foster excellence in the development and use of public safety communication and information management systems). 

Based on this feedback from CCBG members, TCCA endorses the associated WID (RP-161461). TCCA believes this WID will help enable Public Safety LTE deployments (improved coverage and capacity) across the world, especially as two of the bands (B20 and B28) fall within the frequency range WRC-15 encouraged administrations to consider for national planning of the broadband PPDR applications [1].

[1] Resolution 646 (Rev WRC-15), https://www.itu.int/oth/R0A0600001A/en

3.
Discussion
3.1
UK Home Office
3.1.1
General
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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3.1.2
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 portable, Gateway Device (not a hand held device, e.g. in Tetra these device tend to be suitcase size) 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.

3.1.3
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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3.1.4
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.
3.2
Telstra 

In addition to the use cases described previously, Telstra is commercialising its LTE Advanced Network for Emergency Services (LANES) that is aimed at providing broadband type services to public safety agencies across Australia. LANES will also provide robust solutions to consumers and business services who seek mission critical Push-to-Talk type services.   
Many of the potential use cases involve vehicular type equipment that is externally powered and not intended to be used close to the person. This provides an opportunity to increase the maximum device transmit power to compensate for the uplink pathloss shortfall typically seen in LTE macro networks.  

In addition, CPE equipment used in the home or office for rural & remote fixed wireless broadband applications also fall into this category and will benefit from high power UE.
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4.
Conclusion
We propose that 3GPP should consider adding a higher UE power class for Bands 3, 20 and 28 (Power Class 1 +31dBm) which can be used to globally address the throughput/coverage requirements for the use cases outlined.

RP-161461 contains a consolidated Work Item Description to add Power Class 1 UE to B3, B20, B28 and is presented for approval at RAN#73.
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