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1
Introduction
The purpose of this contribution is to summarize the Base Station radio requirements defined by TR36.104 for Band 42 (3400-3600 MHz) and Band43 (3600-3800 MHz) and compare them with the ones specified by FCC for the 3.5GHz CBRS US Band (3550-3700 MHz).  FCC rules on maximum output power make the new 3.5GHz band not applicable to 3GPP Wide Area BS class for which upper limit is not specified, so only lower BS classes will be considered in this document.  
2
3GPP BS Requirements 
2.1 
Transmitter metrics
OUTPUT POWER

The BS maximum output power shall remain within +2 dB and -2 dB of the rated output power (mean power level per carrier) declared by manufacturer, whose maximum value is reported in Table 1. 
OUT OF BAND EMISSIONS (OOBE)
OOBE requirements are specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and Operating band unwanted emissions.
ACLR

ACLR is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.  Measurement of the average power of each channel uses a standard square filter with bandwidth equal to the transmission bandwidth configuration. Besides the relative ACLR index referenced to the carrier average power, the absolute index, defined as the upper limit of the adjacent channel average power, is specified; the less stringent limit applies. 
For single-carrier and multi-carrier scenarios ACLR requirement shall apply outside the Base Station RF Bandwidth (in non-contiguous spectrum scenarios it also applies for the first adjacent channel inside any sub-block gap larger than 15MHz and for the second adjacent carrier inside any sub-block larger than 20MHz; for gap size between 5 and 15MHz and between 10 and 20MHz the cumulative ACLR (CACLR) of the two carriers adjacent to each side of the sub-block gap applies). 
UNWANTED EMISSIONS limits, shown in Table 1, are defined from 10 MHz below the lowest frequency up to 10 MHz above the highest frequency of a downlink operating band. For a BS operating in non-contiguous spectrum the requirements apply inside any sub-block gaps where emissions shall not exceed the cumulative sum of the minimum limits specified for their adjacent sub-blocks.
Unwanted emission from 9 kHz to 12.75 GHz outside the frequency range specified for the Operating Band Unwanted Emissions are limited by spurious emission requirements which are measured as mean power (RMS). 
Table 1 - BS Transmitter Requirements
	Medium Range BS
	Local Area BS
	Home BS

	Maximum Rated Output Power [dBm]

	38
	24
	20 
	1 TX antenna port 

	
	
	17
	2 TX antenna ports

	
	
	14
	4 TX antenna ports

	
	
	11
	8 TX antenna ports

	ACLR

	Absolute limit [dBm/MHz]

	-25
	-32
	-50
(N/A for CACLR scenario)

	Relative  limit [dB]

Adjacent ch. centre freq. offset:   Channel BW or 2*Channel BW from carrier edge centre freq. (contiguous spectrum)
                                                      2.5MHz from sub-bock edge (non contig. spectrum Gap(15MHz or 5(Gap(15MHz)
                                                      7.5MHz from sub-block edge (non contig. spectrum Gap(20MHz or 10(Gap(20MHz)

Adjacent channel: E-UTRA carrier of same BW (contiguous spectrum);  
                              5MHz E-UTRA carrier (non-contiguous spectrum)

	45
	45
	45

	Unwanted Emission [dBm]
(f: Frequency offset of measurement filter -3dB Point

f_offset: Frequency offset of measurement filter centre frequency

f_offsetmax: offset to the frequency 10 MHz outside the operating band
Δfmax: f_offsetmax minus half of the bandwidth of the measuring filter
P: aggregated maximum output power of all transmit antenna connectors of Home BS


	(f [MHz]:                            0 ( (f < 5;  
f_offset [MHz]:                   0.05 ( f_offset < 5.05; 
Measurement Bandwidth:   100KHz

	if 31< Pmax,c ( 38 dBm:
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	(f [MHz]:                            5  ( (f < min(10, Δfmax); 
f_offset [MHz]:                   5.05 ( f_offset < min(10.05, f_offsetmax); 

Measurement Bandwidth:  100KHz

	if 31< Pmax,c ( 38:         Pmax,c-60dB,    
if Pmax,c ( 31:                 -29                
	-37
	-42

	(f [MHz]:                          10 ( (f ( (fmax
f_offset   [MHz]:               10.05 ( f_offset < f_offsetmax

Measurement Bandwidth: 100KHz for MR and LA BS

                                           1MHz for Home BS

	if 31< Pmax,c ( 38:  min(Pmax,c-60dB, -25) 
if Pmax,c ( 31:         -29                             
	-37
	if 2<P<20:   P-52
if P<2:         -50                             

	Spurious Emission [dBm]

	Offset from OOBE boundary
	Measurement BW
	Category A
	Category B

	9 kHz- 150 kHz
	1 kHz
	-13
	-36

	150 kHz- 30 MHz
	10 kHz
	
	

	30 MHz - 1 GHz
	100 kHz
	
	

	1 GHz - 12.75 GHz
	1 MHz
	
	-30

	12.75 GHz - 5th harmonic of the band upper frequency edge 
	1 MHz
	
	


2.2 
Receiver metrics
Receiver metrics are summarized in Table 2. They are specified for different interfering signals and frequency offsets between the desired and undesired signals.  
Table 2 – BS Receiver Requirements
	Medium Range BS
	Local Area BS
	Home BS

	Reference sensitivity level [dBm]

Reference Channel: QPSK, CR: 1/3

	-96.5
	-93.5
	-93.5

	Dynamic Range
Reference Channel: 16QAM, CR: 2/3
Wanted signal mean power [dBm] 

Interfering signal mean power [dBm]

	
	Want. signal
	Int. signal 
	Want. signal
	Int. signal
	Want. signal
	Int. signal

	5MHz
	-65.2
	-77.5
	-62.2
	-74.5
	-25.7
	-38

	10MHz
	
	-74.5
	
	-71.5
	
	-35

	15MHz
	
	-72.7
	
	-69.7
	
	-33.2

	20MHz
	
	-71.4
	
	-68.4
	
	-31.9

	BLOCKING REQUIREMENTS

Wanted signal mean power [dBm] 

Interfering signal mean power [dBm] 

	In Channel selectivity 
Reference Channel: QPSK, CR: 1/3
Int. signal: E-UTRA signal with same BW adjacent to the wanted signal around the carrier centre frequency

	
	Want. signal
	Int. signal 
	Want. signal
	Int. signal
	Want. signal
	Int. signal

	5MHz        
	-95
	-76
	-92
	-73
	-92
	-73

	10MHz
	-93.5


	-72


	-90.5


	-69


	-90.5


	-69



	15MHz
	
	
	
	
	
	

	20MHz
	
	
	
	
	
	

	ACS 
Interfering signal: 5MHz E-UTRA
Interf. signal centre Frequency: 2.5025, 2.5075, 2,5125, 2,5025 MHz from channel/band edges for 5,10,15 and 20MHz channel respectively

	                      -90.5
	-47
	-87.5
	-44
	-71.5
	-28

	IN BAND/ OUT OF BAND
* Interfering Signal Centre Frequency [MHz]: (FUL_low -20)-(FUL_high +20)
  Interf. signal type:  5MHz E-UTRA signal with ±7.5 MHs  centre freq. offset form the lower/upper  RF BW edge
** Interfering Signal Centre Frequency  [MHz] : 1 -(FUL_low -20)   and  (FUL_high +20)- 12750 

    Interf. Signal Type: CW carrier

	           -90.5
	-38*
	-87.5
	-35*
	-79.5
	-27*

	
	-15**
	
	-15**
	
	-15**
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Discussion
In order to easily compare 3GPP and FCC OOBE limits [2], unwanted emission and ACLR requirements specified in Table 1 are translated in dBm/MHz and plotted in Figure 1 and Figure 2. From the comparison it results that: 
· 3GPP unwanted emissions limits do not meet FCC ones:

· for Medium Range BS with rated power higher than 31dBm within the first 10MHz adjacent channels.

· for Medium Range BSs from ( 10MHz from carrier channel edge
· 10MHz channels ACLR relative value (MaxPower -45dB -10dB), which applies since it is less stringent that the absolute one, does not meet FCC requirements for Medium Range BS with rated power higher than 30dBm .
3GPP spurious emissions limits outside the OOBE boundary, for both category A (from -13 dBm/KHz to -13 dBm/MHz) and category B (from –36dBm/KHz to -30dBm/MHz) are much higher than the -40dBm/MHz FCC limit which applies for any emission from 20MHz below/above the lower/upper band edge. 

3GPP measurement BW for unwanted emission (100KHz for all BS classes and offsets, except for Home BS at offsets higher than 10MHz)  is lower than the limit specified by FCC (1MHz or one percent of the emission BW within 0-1MHz from channel edge).
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Figure 1 – 3GPP vs. FCC emission limits (dBm/MHz)
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Figure 2 – Relative ACLR (dBm/MHz) for 10MHz carrier vs. FCC OOBE limits

FCC does not specify any rules for BS radio receiver characteristics.  
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