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1. Introduction

At the RAN plenary #47 in Vienna, Austria, the WID Adding 2 GHz band LTE for ATC of MSS in North America was approved [1].   A list of foreseen changes and a skeleton TR was submitted and reviewed to RAN4 meeting #55.
At the subsequent RAN Working Group #55 meeting in Montreal, a corresponding Technical Report skeleton was approved [2].  Also agreed at R4#55 was a summary of required changes to the 3GPP specifications [3] and an overview of the regulatory background was agreed in [4].

The source companies were asked to provide a more detailed view of the regulatory requirements.  This document provides further details for regulatory requirements.
2. Discussion

In 2003, the FCC and Industry Canada have approved rules permitting Mobile Satellite Services (MSS) and Ancillary Terrestrial Component (ATC) operations in assigned 2 GHz frequency bands.  In the US, these rules have been legislated in Part 25 of the 47 Code of Federal Regulations, allowing ATC network operations to coexist with neighboring bands and services.  The arrangement of the band is shown below:
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Two operators have been authorized in the band (Terrestar and DBSD North America), 10+10 MHz each:
· Terrestar : 2000 – 2010 MHz Uplink, 2190-2200 MHz Downlink [5] 

· DBSD: 2010 – 2020 MHz Uplink, 2180-2190 MHz Downlink [6] 
As illustrated the allocation for the two operators demands two different duplex spacing of 170 MHz and 190 MHz. It is proposed that this would be only defined as one band and not split into two bands in order to keep the total number of bands to a minimum and because there is such a high degree of commonality and synergy between the two.  It is anticipated that in defining the performance requirements, the two duplex spacings will not yield separate specification values due to the large separation.  But in the case that they do, the proposed methodology is to specify the worst case requirement between the two as a single requirement for the band.  Such findings will be captured in the technical report.
The out of band emission (OOBE) requirements for this band are illustrated as follows.  

Node B OOBE

ATC base stations authorized herein may transmit with power spectral density levels up to 32 dBW/MHz EIRP.  ATC base stations authorized herein must attenuate out-of-band emissions by a factor of (43 + 10*log(P) dB) below the transmitter power (P) on frequencies outside the 2180-2200 MHz band.
There also exists an Operator-to-Operator Agreement between S-band operator and United States Federal Government Agencies Operating Earth Stations in the 2200-2290 MHz Band, and the EIRP spectral density of out-of-band emissions from any base station authorized herein that is situated within 133 kilometers of an existing Federal Government earth station operating in the 2200-2290 MHz band shall not exceed -100.6 dBW/4kHz in any portion of  that band.
ATC base stations also need to prescribe limits on the radiated power and power spectral density of emissions in the 1559-1610 MHz band from 2 GHz ATC base stations and mobile terminals.
	
	Frequency
	dBW/MHz EIRP
	dBW EIRP of discrete emissions

of less than 700 Hz bandwidth

	Base Stations
	1559-1610 MHz
	-100
	-110


For a wideband carrier, the EIRP level is to be measured using a root mean square (RMS) detector function with a resolution bandwidth of 1 MHz or equivalent and the video bandwidth is not less than the resolution bandwidth.  For a narrowband carrier, the EIRP level is to be measured using an RMS detector function with a resolution bandwidth of 1 kHz or equivalent.  The measurements are to be made over a 20 millisecond averaging period when the base station is transmitting.
The eNB OOBE requires -13 dBm/MHz at the edge of the band, hence it will be using the specifications defined in 3GPP TS 36.104.   This OOBE is illustrated in the figure below.  The additional requirement for eNB for protection of the Federal Government Earth stations will be met through an external filter and will not be specified as part of the 3GPP specifications.
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The measurement instruments with a resolution bandwidth of one megahertz or more shall be used to verify compliance with the emission limits Compliance with this rule is based on the use of measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater.  However, in the 1 megahertz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be employed.  A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured power is integrated over the full required measurement bandwidth (i.e., 1 megahertz or 1 percent of emission bandwidth, as specified).  The emission bandwidth is defined as the width of the signal between two points, one below the carrier center frequency and one above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter power.
UE OOBE

The EIRP spectral density of ATC terminal transmissions in transmission bandwidths less than 1.23 megahertz shall not exceed -60 dBW/Hz.
Emissions on frequencies lower than 1995 MHz shall be attenuated by at least 70 + 10 log P.  Emissions in 1995-2000 MHz shall be attenuated by at least a value as determined by linear interpolation from 70 + 10 log P at 1995 MHz, to 43 + 10 log P dB at the nearest MSS band edge at 2000 MHz or 2020 MHz respectively.
ATC terminals also need to prescribe limits on the radiated power and power spectral density of emissions in the 1559-1610 MHz band from 2 GHz ATC base stations and mobile terminals.
	
	Frequency
	dBW/MHz EIRP
	dBW EIRP of discrete emissions

of less than 700 Hz bandwidth

	Mobile Terminals
	1559-1610 MHz
	-95
	-105


The figure below illustrates the UE OOBE.
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The UE OOBE requires -13 dBm/MHz at the edge of the band, hence it will be specified similarly to section 6.6.2 of TS 36.101 at the edge of the band to meet this requirement.    There is an additional -40 dBm/MHz protection at 5 MHz away, only at the lower part of the band which needs to be met to protect PCS operations.  Detailed requirements to comply with this mask will be included in the technical report.
S-Band UE will meet the 3GPP spurious emission requirements for UE-to-UE co-existence per 3GPP TS 36.101. Spurious emission requirements from the addition of this new band are expected to be the same as those required from the addition of other new US bands in 3GPP.
The measurement instruments with a resolution bandwidth of one megahertz or more shall be used to verify compliance with the emission limits Compliance with this rule is based on the use of measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater.  However, in the 1 megahertz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be employed.  A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured power is integrated over the full required measurement bandwidth (i.e., 1 megahertz or 1 percent of emission bandwidth, as specified).  The emission bandwidth is defined as the width of the signal between two points, one below the carrier center frequency and one above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter power.

3. Summary & proposal

This current version of the TR is the approved skeleton [2] with the agreed changes [3] and [4].  It is proposed that text proposal to be included in the skeleton TR, as a modification to the text which was approved from R4-102230.  
The text proposal is provided below with the medications illustrated as revisions. It is proposed to approve this TR.
4.
Text proposal

<Start of change>
4.2      Regulatory background

In 2003, the FCC and Industry Canada have approved rules permitting Mobile Satellite Services (MSS) and Ancillary Terrestrial Component (ATC) operations in assigned 2 GHz frequency bands.  In the US, these rules have been legislated in Part 25 of the 47 Code of Federal Regulations, allowing ATC network operations to coexist with neighboring bands and services.  The arrangement of the band is shown below:
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Two operators have been authorized in the band (Terrestar and DBSD North America), 10+10 MHz each:
· Terrestar : 2000 – 2010 MHz Uplink, 2190-2200 MHz Downlink ( Authorization provided by FCC Docket  DA 10-60) 

· DBSD: 2010 – 2020 MHz Uplink, 2180-2190 MHz Downlink (Authorization provided by FCC Docket DA 09-38)
As illustrated the allocation for the two operators demands two different duplex spacing of 170 MHz and 190 MHz. It is proposed that this would be only defined as one band and not split into two bands in order to keep the total number of bands to a minimum and because there is such a high degree of commonality and synergy between the two.  It is anticipated that in defining the performance requirements, the two duplex spacings will not yield separate specification values due to the large separation.  But in the case that they do, the proposed methodology is to specify the worst case requirement between the two as a single requirement for the band.  Such findings will be captured in the technical report.

The out of band emission (OOBE) requirements for this band are illustrated as follows.  

Node B OOBE

ATC base stations authorized herein may transmit with power spectral density levels up to 32 dBW/MHz EIRP.  ATC base stations authorized herein must attenuate out-of-band emissions by a factor of (43 + 10*log(P) dB) below the transmitter power (P) on frequencies outside the 2180-2200 MHz band.
There also exists an Operator-to-Operator Agreement between S-band operator and United States Federal Government Agencies Operating Earth Stations in the 2200-2290 MHz Band, and the EIRP spectral density of out-of-band emissions from any base station authorized herein that is situated within 133 kilometers of an existing Federal Government earth station operating in the 2200-2290 MHz band shall not exceed -100.6 dBW/4kHz in any portion of  that band.
ATC base stations also need to prescribe limits on the radiated power and power spectral density of emissions in the 1559-1610 MHz band from 2 GHz ATC base stations and mobile terminals.
	
	Frequency
	dBW/MHz EIRP
	dBW EIRP of discrete emissions

of less than 700 Hz bandwidth

	Base Stations
	1559-1610 MHz
	-100
	-110


For a wideband carrier, the EIRP level is to be measured using a root mean square (RMS) detector function with a resolution bandwidth of 1 MHz or equivalent and the video bandwidth is not less than the resolution bandwidth.  For a narrowband carrier, the EIRP level is to be measured using an RMS detector function with a resolution bandwidth of 1 kHz or equivalent.  The measurements are to be made over a 20 millisecond averaging period when the base station is transmitting.
The eNB OOBE requires -13 dBm/MHz at the edge of the band, hence it will be using the specifications  defined in 3GPP TS 36.104.   This OOBE is illustrated in the figure below.  The additional requirement for eNB for protection of the Federal Government Earth stations will be met through an external filter and will not be specified as part of the 3GPP specifications.
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The measurement instruments with a resolution bandwidth of one megahertz or more shall be used to verify compliance with the emission limits Compliance with this rule is based on the use of measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater.  However, in the 1 megahertz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be employed.  A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured power is integrated over the full required measurement bandwidth (i.e., 1 megahertz or 1 percent of emission bandwidth, as specified).  The emission bandwidth is defined as the width of the signal between two points, one below the carrier center frequency and one above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter power.

UE OOBE

The EIRP spectral density of ATC terminal transmissions in transmission bandwidths less than 1.23 megahertz shall not exceed -60 dBW/Hz.
Emissions on frequencies lower than 1995 MHz shall be attenuated by at least 70 + 10 log P.  Emissions in 1995-2000 MHz shall be attenuated by at least a value as determined by linear interpolation from 70 + 10 log P at 1995 MHz, to 43 + 10 log P dB at the nearest MSS band edge at 2000 MHz or 2020 MHz respectively.
ATC terminals also need to prescribe limits on the radiated power and power spectral density of emissions in the 1559-1610 MHz band from 2 GHz ATC base stations and mobile terminals.
	
	Frequency
	dBW/MHz EIRP
	dBW EIRP of discrete emissions

of less than 700 Hz bandwidth

	Mobile Terminals
	1559-1610 MHz
	-95
	-105


The figure below illustrates the UE OOBE.
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The UE OOBE requires -13 dBm/MHz at the edge of the band, hence it will be specified similarly to section 6.6.2 of TS 36.101 at the edge of the band to meet this requirement.    There is an additional -40 dBm/MHz protection at 5 MHz away, only at the lower part of the band which needs to be met to protect PCS operations.  Detailed requirements to comply with this mask will be included in the technical report.

S-Band UE will meet the 3GPP spurious emission requirements for UE-to-UE co-existence per 3GPP TS 36.101. Spurious emission requirements from the addition of this new band are expected to be the same as those required from the addition of other new US bands in 3GPP.
The measurement instruments with a resolution bandwidth of one megahertz or more shall be used to verify compliance with the emission limits Compliance with this rule is based on the use of measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater.  However, in the 1 megahertz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be employed.  A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured power is integrated over the full required measurement bandwidth (i.e., 1 megahertz or 1 percent of emission bandwidth, as specified).  The emission bandwidth is defined as the width of the signal between two points, one below the carrier center frequency and one above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter power.

<End of change>
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