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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is the Technical Report on adding Power Class 1 UE to Band 3, Band 20 and Band 28 for LTE, and for public safety use.
The purpose of this TR is to study the radio requirements for Public safety Power Class 1 User Equipment (UE) as part of the Rel-14 work item for adding Power Class 1 UE to B3, B20 and B28. The normative requirements resulting from this TR will be addressed in the applicable release 14 Technical Specifications (TS)
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 36.101: "User Equipment (UE) radio transmission and reception".

[3]
3GPP TS 36.104: "Base Station (BS) radio transmission and reception".

[4] 
3GPP TR 36.803v1.0.0: "Base Station (BS) radio transmission and reception"

[5] 
3GPP TR 36.804v1.0.0: "User Equipment (UE) radio transmission and reception"

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Symbols

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

PC 1 UE Power Class 1 User Equipment

4
Background
4.1
Justification

LTE FDD coverage is generally limited by uplink (UL) link budget. In particular, Public Safety broadband (PSBB) systems using LTE emphasis more on geographical coverage than population coverage, therefore increasing UE transmit power would be a method to help increase the effective service coverage.  
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 those bands. 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.
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.

In parallel, Telstra’s LTE Advanced Network for Emergency Services (LANES) will provide broadband services to public safety agencies in Australia. Band 28 (APT700) will be used as the primary access layer to provide such services. It is critical for PSBB users to maximise rural coverage when using vehicle mounted devices. 

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 would help maximise coverage for these fixed wireless broadband consumers using Customer Premises Equipment (CPE) type equipment in the home or office.

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.
4.2
Objective
It is intended that Power Class 1 public safety UEs are limited in scope to applications where devices are not to be used close to the person. Example use cases are vehicular mounted public safety applications, fixed wireless CPE applications and public safety portable in a backpack or briefcase. This eliminates many of the normal constraints of mobile devices such as size, cost, weight, power consumption, SAR, etc. It is also expected that these public safety UEs will not be used in roaming scenarios. In addition, mechanisms exist for the local network to control the power level at which a UE is authorised to transmit. Therefore, the UE will be able to transmit at a higher power than the default power class of Power Class 3 only when authorised by the network. In the case the UE transmit at power levels less than or equal to the default power class for an operating band, the UE shall satisfy all the existing requirements for the Power Class specified in the latest TS 36.101.

The objective of the work item is to specify the RF requirements for Power Class 1 UE that are applicable to Band 3, Band 20 and Band 28.
1. The requirements will only cover the UE transmission and UE reception requirements, but no UE baseband demodulation performance requirements for; 
a. Band 3, Band 20 and Band 28 

b. E-UTRA UE Power Class 1

2. The following specification work is required 

a. UE core RF requirements for RAN4 E-UTRA specifications for FDD Band 3, Band 20 and Band 28

3. The work item will ensure that co-existence and compatibility issues with existing deployments in Band 3, Band 20 and Band 28 or adjacent bands (including DTV) do not arise. New AMPR tables will be developed if needed.

4. Liaison with external bodies such as ITU-R will be included as appropriate, e.g. for discussion on avoiding impacts on DTV in adjacent bands.

5. The base station requirements shall not be impacted.

5
Deployment and co-existence studies 
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Other specification impacts (if applicable)
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