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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 Public safety broadband high power User Equipment (UE) for Band 14 for Region 2.
The purpose of this TR is to study the radio requirements for Public safety broadband high power User Equipment (UE) as part of the Rel-11 work item for a new Power Class for Band 14 for Region 2. The normative requirements resulting from this TR will be addressed in the applicable release 11 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 [x] 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 [x].

3.2
Symbols

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] 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 [x].

HPUE 
High Power User Equipment 
4
Background
4.1
Justification
The FCC Public Safety and Homeland Security Bureau mandates LTE technology for the 700 MHz Public Safety band (3GPP Band 14). Currently there is only one power class defined for EUTRAN UE, i.e. power class 3 (+23dBm) for Band 14. This limitation on UL power is a bottleneck to enable higher achievable data rate with broader coverage, which are essential for Public Safety Broadband (PSBB) systems to provide the necessary population coverage and UL throughput requirements for Public Safety and US Homeland Security.

Band 14 PSBB will need to provide better coverage and availability/throughput performance than provided by commercial systems particularly in rural areas.  This can be achieved by using higher power UE(s) for vehicular mobile applications by allowing “first responders” to send and receive video and data, thus providing the ability to co-ordinate response and protect lives in these scenarios. 

LTE commercial rollout is normally planned with availability of up to 95% of the United States population.  Using United States census data we find that 95% of the total population (307 million) resides in 1.26 million square miles or 36% of the land area of US (3.5 million square miles).  However for PSBB we need to provide a > 95% populations coverage area. We find that 99% of the total resides in 2.03 million square miles or 58% of the land area of US. That means that we have to provide rural coverage for 0 .77 (2.03 – 1.26) million square miles with these higher power vehicular mobiles. 

Since Band 14 LTE high-power UE OOBE into Band 13 LTE BS Rx band could be higher than a Power class 3 UE, it is recommended that Band 14 and Band 13 co-existence studies be performed to assess the throughput/OOB emission impact for the new B14 higher power class 

A B14 Higher Power UE (HPUE) would have different RF specification requirements than the normal power Class 3 UE; therefore it is proposed to specify these additional (more stringent) requirements in terms of a new Band 14 power class (Power Class 1) in TS36.101 for PSBB deployment as part of a new RAN WID.
4.2
Objective
The objective is to write the RF core requirements that are applicable to Band 14 High Power UE for Region 2
1. The new requirements will only cover the transmission and reception requirements, but no baseband demodulation performance requirements for; 
a. Band 14 

b. E-UTRA UE Power Class 1 (+33dBm target) 

c. Public Safety broadband (PSBB) deployment 
2. The following specification work is required 

a. Core RF requirements for RAN4 E-UTRA specifications for FDD Band 14

3. The work item should take into account the co-existence and compatibility of LTE systems deployed in the 700MHz band
4. The work item does not preclude additional co-existence scenarios. 

5. Maintain the same co-existence impact in terms of throughput/OOB emissions from the B14 HPUE to B13 through tighter requirements for the HPUE where applicable 

5
Deployment and co-existence studies 

5.1
General

The purpose of this section is address the co-existence and compatibility studies for the Band 14 higher power class for Region 2 

5.2
Upper 700MHz band
The Upper 700 MHz band includes the following spectrum blocks:

C Block:
746 MHz – 757 MHz: Down-link (Node B transmit, UE receive)



776 MHz - 787 MHz: Up-link (UE transmit, Node B receive)
A Block:
757 MHz – 758 MHz: Down-link (Node B transmit, UE receive)



787 MHz - 788 MHz: Up-link (UE transmit, Node B receive)
D Block:
758 MHz – 763 MHz: Down-link (Node B transmit, UE receive)




788 MHz – 793 MHz: Up-link (UE transmit, Node B receive)

F Block:
763 MHz – 768 MHz: Down-link (Node B transmit, UE receive)




793 MHz - 798 MHz: Up-link (UE transmit, Node B receive)
In 3GPP the Upper 700MHz band spectrum block are specified in terms of two operating bands. B13 and B14 as shown in Table 5.2.1 for UE Power Class 3 (+23 dBm ±2dB) in [2] 
[image: image3.emf]12 698–716 728–746 FDD

13 777–787 746–756 FDD

14 788–798 758–768 FDD

17 704–716 734–746 FDD

EUTRA 

Operating 

Band

Uplink (UL) band Downlink (DL) band

Duplex 

Mode

UE transmit UE receive 

FUL_low   –  FUL_high 

(MHz)

FDL_low   –  FDL_high 

(MHz)

BS Receive BS transmit


Table 5.2-1: 3GPP 700MHz EUTRA operating band 

Figure 5.2-1 shows the mapping of Upper 700MHz spectrum block and 3GPP EUTRA Band 13 and Band 14
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Figure 5.2-1: Upper 700MHz band plan / 3GPP EUTRA operating band
5.3
Regulatory requirements

5.4
Co-existence and compatibility of LTE systems deployed in the 700MHz band
5.5
Additional co-existence scenarios 

6
B14 HPUE transmitter characteristics 
6.1
General

6.2
Transmit power

6.2.1
Void

6.2.2
UE maximum output power
6.2.3
UE maximum output power for modulation / channel bandwidth 

6.2.4
UE maximum output power with additional requirements 

6.2.5
Configured transmitted power

6.3
Output power dynamics

6.3.1
(Void)

6.3.2
Minimum output power

6.3.3
Transmit OFF power

6.3.4
ON/OFF time mask 
6.3.5
Power control

6.4
Void

6.5

Transmit signal quality

6.5.1
Frequency error

6.5.2
Transmit modulation quality

6.6
Output RF spectrum emissions

6.6.1
Occupied bandwidth

6.6.2
Out of band emission

6.6.3
Spurious emissions

6.7
Transmit intermodulation

7

B14 HPUE receiver characteristics 

7.1
General

7.2
Diversity characteristics

7.3
Reference sensitivity power level

7.4
Maximum input level

7.5
Adjacent Channel Selectivity (ACS)

7.6
Blocking characteristics
7.7
Spurious response

7.8
Intermodulation characteristics

7.9
Spurious emissions

7.10
Receiver image

8

Other specification impacts (if applicable)

Annex A: 
Change Request to TS36.101 to address B14 HPUE
The baseline requirements are; TS36.101v11.x.x (2012-03) sections 2, 3, 4, 5, 6 and 7
[Editor Note   it is proposed that we include section 2, 3, 4, 5, 6 and 7 from the TS36.101 Release 11 March 2012 so that as the work progress we can update the this section (with track changes)  so that a CR for TS36.101  can be formulated when the work item is ready to be closed]
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