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1. Introduction

In RAN #57, a work item [1] was agreed to define the technical specifications for LTE in the Wireless Communication Services (WCS) band.  As described in [2], regulatory approval has been granted for the use of this band with technical conditions described in [3].  In this contribution, we summarize the transmit power and emission mask requirements for operation in this band.  A text proposal for the technical report is included for approval.
2. Discussion

The WCS band work item proposes to define a new band for LTE consisting of the A and B WCS blocks as provided in [1] and copied below for convenience.

	Bandwidths
	WCS Block
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	
	WCS LOWER LTE BLOCKS
	WCS UPPER LTE BLOCKS
	

	10+10 MHz
	A+B
	2305 MHz
	–
	2315 MHz
	2350MHz
	–
	2360 MHz
	FDD

	5+5 MHz
	A
	2305 MHz
	–
	2310MHz
	2350MHz
	–
	2355 MHz
	FDD

	5+5 MHz
	B
	2310 MHz
	–
	2315 MHz
	2355MHz
	–
	2360 MHz
	FDD


The regulatory requirements pertaining to transmit power and emission masks provided in Appendix A of [3] are summarized below for the cases of interest.
2.1. Power limits and duty cycle
(1) Base and fixed stations.  For base and fixed stations transmitting in the 2305 – 2315 MHz band or the 2350 – 2360 MHz band:

(A) The average equivalent isotropically radiated power (EIRP) must not exceed 2,000 watts within any 5 megahertz of authorized bandwidth and must not exceed 400 watts within any 1 megahertz of authorized bandwidth.

(B) The peak-to-average power ratio (PAPR) of the transmitter output power must not exeeed 13 dB.  The PAPR measurements should be made using either an instrument with complementary cumulative distribution function (CCDF) capabilities to determine that PAPR will not exeeed 13 dB for more than 0.1 percent of the time or other Commission approved procedure.  The measurement must be performed using a signal corresponding to the highest PAPR expected during periods of continuous transmission.

(2) Mobile and portable stations.  For mobile and portable stations transmitting in the 2305 – 2315 MHz band or the 2350 – 2360 MHz band, the average EIRP must not exceed 50 milliwatts within any 1 megahertz of authorized bandwidth, except that for mobile and portable stations compliant with 3GPP LTE standards or another advanced mobile broadband protocol that avoids concentrating energy at the edge of the operating band the average EIRP must not exceed 250 milliwatts within any 5 megahertz of authorized bandwidth but may exceed 50 millwatts within any 1 megahertz of authorized bandwidth.  For mobile and portable stations using time division duplexing (TDD) technology, the duty cycle must not exceed 38 percent in the 2305 – 2315 MHz and 2350 – 2360 MHz bands. Mobile and portable stations using FDD technology are restricted to transmitting in the 2305 – 2315 MHz band.  Power averaging shall not include intervals in which the transmitter is off.
(i) Automatic transmit power control.  Mobile and portable stations transmitting in the 2305 – 2315 MHz band or in the 2350 – 2360 MHz band must employ automatic transmit power control when operating so the stations operate with the minimum power necessary for successful communications.

2.2. Emission limits

For operations in the 2305 – 2320 MHz band and 2345 – 2360 MHz band, the power of any emissions outside of a licensee’s frequency band(s) of operation shall be attenuated below the transmitter power P (with averaging performed only during periods of transmission) within the licencsed band(s) of operation, in watts, by the following amounts:

(1) For base and fixed stations operating in the 2305 – 2320 MHz band and the 2345 – 2360 MHz band:

	Frequency range (outside the licensed band(s) of operation)
	Minimum attenuation requirement in dB

	2305 – 2320 MHz
	43 + 10 log (P)

	2345 – 2360 MHz
	43 + 10 log (P)

	2320 – 2345 MHz
	75 + 10 log (P)

	2300 – 2305 MHz
	43 + 10 log (P)

	2287.5 – 2300 MHz
	70 + 10 log (P)

	2285 – 2287.5 MHz
	72 + 10 log (P)

	Below 2285 MHz
	75 + 10 log (P)

	2360 – 2362.5 MHz
	43 + 10 log (P)

	2362.5 – 2365 MHz
	55 + 10 log (P)

	2365 – 2267.5 MHz
	70 + 10 log (P)

	2367.5 – 2370 MHz
	72 + 10 log (P)

	Above 2370 MHz
	75 + 10 log (P)


(2) For mobile and portable stations operating in the 2305 – 2315 MHz and 2350 – 2360 MHz bands

	Frequency range (outside the licensed band(s) of operation)
	Minimum attenuation requirement in dB

	2305 – 2320 MHz
	43 + 10 log (P)

	2345 – 2360 MHz
	43 + 10 log (P)

	2320 – 2324 MHz
	55 + 10 log (P)

	2341 – 2345 MHz
	55 + 10 log (P)

	2324 – 2328 MHz
	61 + 10 log (P)

	2337 – 2341 MHz
	61 + 10 log (P)

	2328 – 2337 MHz
	67 + 10 log (P)

	2300 – 2305 MHz
	43 + 10 log (P)

	2296 – 2300 MHz
	55 + 10 log (P)

	2292 – 2296 MHz
	61 + 10 log (P)

	2288 – 2292 MHz
	67 + 10 log (P)

	Below 2288 MHz
	70 + 10 log (P)

	2360 – 2365 MHz
	43 + 10 log (P)

	Above 2365 MHz
	70 + 10 log (P)


(3) Measurement Procedure:  Compliance with these rules is based on the use of measurement instrumentation employing a resolution bandwidth of 1 MHz or greater.  However, in the 1 MHz bands immediately outside and adjacent to the channel blocks at 2305, 2310, 2315, 2320, 2345, 2350, 2355, and 2360 MHz, a resolution bandwidth of at least 1 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 MHz).  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. Conclusion
In this contribution, we have summarized the regulatory requirements on output power and unwanted emissions for operating in the proposed WCS band.
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Frequency band allocation and regulatory background

The WCS band work item proposes to define a new band for LTE consisting of the A and B WCS blocks as shown below.

	Bandwidths
	WCS Block
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	
	WCS LOWER LTE BLOCKS
	WCS UPPER LTE BLOCKS
	

	10+10 MHz
	A+B
	2305 MHz
	–
	2315 MHz
	2350MHz
	–
	2360 MHz
	FDD

	5+5 MHz
	A
	2305 MHz
	–
	2310MHz
	2350MHz
	–
	2355 MHz
	FDD

	5+5 MHz
	B
	2310 MHz
	–
	2315 MHz
	2355MHz
	–
	2360 MHz
	FDD


The regulatory requirements pertaining to transmit power and emission masks provided in Appendix A of [4] are summarized below for the cases of interest.

3.1. Power limits and duty cycle

(3) Base and fixed stations.  For base and fixed stations transmitting in the 2305 – 2315 MHz band or the 2350 – 2360 MHz band:

(C) The average equivalent isotropically radiated power (EIRP) must not exceed 2,000 watts within any 5 megahertz of authorized bandwidth and must not exceed 400 watts within any 1 megahertz of authorized bandwidth.

(D) The peak-to-average power ratio (PAPR) of the transmitter output power must not exeeed 13 dB.  The PAPR measurements should be made using either an instrument with complementary cumulative distribution function (CCDF) capabilities to determine that PAPR will not exeeed 13 dB for more than 0.1 percent of the time or other Commission approved procedure.  The measurement must be performed using a signal corresponding to the highest PAPR expected during periods of continuous transmission.

(4) Mobile and portable stations.  For mobile and portable stations transmitting in the 2305 – 2315 MHz band or the 2350 – 2360 MHz band, the average EIRP must not exceed 50 milliwatts within any 1 megahertz of authorized bandwidth, except that for mobile and portable stations compliant with 3GPP LTE standards or another advanced mobile broadband protocol that avoids concentrating energy at the edge of the operating band the average EIRP must not exceed 250 milliwatts within any 5 megahertz of authorized bandwidth but may exceed 50 millwatts within any 1 megahertz of authorized bandwidth.  For mobile and portable stations using time division duplexing (TDD) technology, the duty cycle must not exceed 38 percent in the 2305 – 2315 MHz and 2350 – 2360 MHz bands. Mobile and portable stations using FDD technology are restricted to transmitting in the 2305 – 2315 MHz band.  Power averaging shall not include intervals in which the transmitter is off.

(i) Automatic transmit power control.  Mobile and portable stations transmitting in the 2305 – 2315 MHz band or in the 2350 – 2360 MHz band must employ automatic transmit power control when operating so the stations operate with the minimum power necessary for successful communications.

3.2. Emission limits

For operations in the 2305 – 2320 MHz band and 2345 – 2360 MHz band, the power of any emissions outside of a licensee’s frequency band(s) of operation shall be attenuated below the transmitter power P (with averaging performed only during periods of transmission) within the licencsed band(s) of operation, in watts, by the following amounts:

(4) For base and fixed stations operating in the 2305 – 2320 MHz band and the 2345 – 2360 MHz band:

	Frequency range (outside the licensed band(s) of operation)
	Minimum attenuation requirement in dB

	2305 – 2320 MHz
	43 + 10 log (P)

	2345 – 2360 MHz
	43 + 10 log (P)

	2320 – 2345 MHz
	75 + 10 log (P)

	2300 – 2305 MHz
	43 + 10 log (P)

	2287.5 – 2300 MHz
	70 + 10 log (P)

	2285 – 2287.5 MHz
	72 + 10 log (P)

	Below 2285 MHz
	75 + 10 log (P)

	2360 – 2362.5 MHz
	43 + 10 log (P)

	2362.5 – 2365 MHz
	55 + 10 log (P)

	2365 – 2267.5 MHz
	70 + 10 log (P)

	2367.5 – 2370 MHz
	72 + 10 log (P)

	Above 2370 MHz
	75 + 10 log (P)


(5) For mobile and portable stations operating in the 2305 – 2315 MHz and 2350 – 2360 MHz bands

	Frequency range (outside the licensed band(s) of operation)
	Minimum attenuation requirement in dB

	2305 – 2320 MHz
	43 + 10 log (P)

	2345 – 2360 MHz
	43 + 10 log (P)

	2320 – 2324 MHz
	55 + 10 log (P)

	2341 – 2345 MHz
	55 + 10 log (P)

	2324 – 2328 MHz
	61 + 10 log (P)

	2337 – 2341 MHz
	61 + 10 log (P)

	2328 – 2337 MHz
	67 + 10 log (P)

	2300 – 2305 MHz
	43 + 10 log (P)

	2296 – 2300 MHz
	55 + 10 log (P)

	2292 – 2296 MHz
	61 + 10 log (P)

	2288 – 2292 MHz
	67 + 10 log (P)

	Below 2288 MHz
	70 + 10 log (P)

	2360 – 2365 MHz
	43 + 10 log (P)

	Above 2365 MHz
	70 + 10 log (P)


(6) Measurement Procedure:  Compliance with these rules is based on the use of measurement instrumentation employing a resolution bandwidth of 1 MHz or greater.  However, in the 1 MHz bands immediately outside and adjacent to the channel blocks at 2305, 2310, 2315, 2320, 2345, 2350, 2355, and 2360 MHz, a resolution bandwidth of at least 1 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 MHz).  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.
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