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1. Introduction
This contribution examines the Band 26 coexistence levels needed to protect public safety operations in the 806-816 MHz band by examining the impact of UL OOB emissions from FCC Type Approved iDEN devices into Public Safety. This contribution does not address the adjacent interfered receiver requirements in terms of blocking or IMD performance.  
2 OOBE – Protection for Public Safety
2.1 iDEN OOBE Limits
iDEN devices have been deployed in the 800MHz band for over 5 years, with dozens of devices having been FCC type approved after type-approval certification testing.  To date, there have been no recorded cases of uplink interference complaints from the public safety operator community. This means that the OOBE limits specified for iDEN devices are good models to utilize for LTE UE OOBE limits in the lower end of Band 26.

On August 6, 2004, the FCC released the 800MHz rebanding order to eliminate interference between CMRS and Non-cellular operators. In its 800 MHz rebanding order, the FCC issued strict interference protection rules, defined interference, and quantified protection thresholds.
Part of the rules for rebanding included the establishment of a national interference reporting web site where public safety and other users of the 800 MHz band could report interference.  Once the report is submitted to the web site all the commercial carriers with coverage in that zip code are notified.  
800 MHz rebanding effort was completely driven by the need to address DL interference. To date Sprint  hasn’t documented cases of UL interference.  The FCC has established procedures for Public Safety entities to report interference and for carriers to respond to such complaints.  

2.2 iDEN Certification Data
Table 1 summarizes certification data for multiple iDEN device FCC type-approval tests conducted from 2005 to 2010.  The test data is publicly available on the FCC website and is searchable by FCC ID [1].  Figure 1 illustrates how the OOBE levels listed in Table 1 were obtained from the spectrum plots.  The frequency offset used to determine the OOBE level was 37.5 kHz from the iDEN channel center frequency.  
Figure 1 iDEN 800 MHz Band, QPSK, Maximum Power
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Table 1  iDEN Handset FCC Certification Testing Summary 2005-2010
	
	Mfg/Vendor
	Model
	FCC ID
	Max Power Certified mW
	Max Power Certified 
(dBm/25 kHz)
	Max Power Certified 
(dBm/30 kHz)
	37.5 kHz offset OOBE (dBc)
	37.5 kHz offset OOBE (dBm/30kHz)

	1
	Motorola
	i836 
	AZ489FT5828
	615
	27.89
	28.68
	62
	-33.32

	2
	Motorola
	i605
	AZ489FT5838
	571
	27.57
	28.36
	64
	-35.64

	3
	Motorola
	i930
	AZ489FT5843
	598
	27.77
	28.56
	65
	-36.44

	4
	Motorola
	i580
	AZ489FT5848
	596
	27.75
	28.54
	66
	-37.46

	5
	Motorola
	i880
	AZ489FT5853
	597
	27.76
	28.55
	66
	-37.45

	6
	Motorola
	r765is
	AZ489FT5856
	1100
	30.41
	31.21
	67
	-35.79

	7
	Motorola
	i365 & i365IS
	IHDP56HJ1
	639
	28.06
	28.85
	64
	-35.15

	8
	Motorola
	i576 & i776
	IHDP56HS1
	597
	27.76
	28.55
	68
	-39.45

	9
	Motorola
	i410
	IHDP56KR2
	640
	28.06
	28.85
	66
	-37.15

	10
	Motorola
	i296- iden800 
	IHDP56KY1
	640
	28.06
	28.85
	66
	-37.15

	11
	Motorola
	i290 
	IHDT56HG1
	642
	28.08
	28.87
	69
	-40.13

	12
	Motorola
	i335 
	IHDT56HG2
	642
	28.08
	28.87
	67
	-38.13

	13
	Motorola
	i9
	IHDT56JQ1 
	599
	27.77
	28.57
	67
	-38.43

	14
	Motorola
	i465 Clutch
	IHDT56KB1
	640
	28.06
	28.85
	68
	-39.15

	15
	Motorola
	i856w Debut
	IHDT56KC1
	640
	28.06
	28.85
	66
	-37.15

	16
	Motorola
	i680 Brute 
	IHDT56KD1
	640
	28.06
	28.85
	69
	-40.15

	17
	Motorola
	i890
	IHDT56KQ1
	640
	28.06
	28.85
	66
	-37.15

	18
	RIM
	Blackberry 7100i 
	L6ARAW20IN
	663.74
	28.22
	29.01
	63
	-33.99

	19
	RIM
	BlackBerry 8350i Curve 
	L6ARCD20IN
	591.56
	27.72
	28.51
	64
	-35.49


In Figure 1, the 37.5 kHz offset power is 66dB below the maximum certified carrier power.  Subtracting the 66dB from the maximum certified carrier power listed in Table 1 yields the OOBE limits from the FCC certification.   
2.3 Frequency Offsets
The FCC band plans for ESMR spectrum in the United States are shown in Figure 2, where the FCC band plan specific to the Southeast U.S. is shown on top and the FCC band plan specific to other areas of the U.S. is shown at the bottom of the figure.  

Figure 2:  The FCC band plans in the Southeast U.S. (top) and other areas in the U.S. (bottom).
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Note that in the FCC band plan for the Southeast U.S., a guard band is not defined or designated.  

The dashed line in Figure 2 (top) represents the lower band edge of Band 26 at 814/859 MHz.  Since the ESMR band plan in the Southeast U.S. extends down to 813.5/858.5 MHz, a 0.5 MHz guard band exists for interference protection of narrowband operations below 813.5/858.5 MHz.  Therefore in the case of the FCC band plan in the Southeast U.S., the spectrum emissions limit should be defined at 813.5 MHz in order to take advantage of the 0.5 MHz “guard band” between the lower edge of the ESMR band at 813.5 MHz and lower edge of Band 26 at 814 MHz.  This approach would balance the deployment options for ESMR licensees in the Southeast U.S. while still offering adequate interference protection to Public Safety operations below 813.5 MHz.  

The required interference protection level should be met at 813.5 MHz for Southeast US deployments regardless of the LTE channel bandwidth deployed above 814 MHz.  This provides the most flexible approach for deployment.

Outside the Southeast US the Public Safety channels extend above the 813.5, thus additional protection is required to meet the same levels at 816 MHz as at 813.5 MHz.   LTE channels are planned to have 3 MHz guard band between LTE and Public Safety channels, hence an additional emissions limit is required at 3 MHz from the LTE channel edge. 
3 Conclusions
Based on FCC type-approval certification test data presented in Table 1, a reasonable OOBE limit for Band 26 between 806-817 would be -35dBm/30kHz [-42dBm/6.25kHz] bandwidth.  

Because the FCC has two different band plans there is a need for Band 26 to support to different offset values.   The first is a 0.5 MHz offset that sets a OOBE limit of -35 dBm/30 kHz [-42 dBm/6.25 kHz] from 806 to 813.5 MHz for all channel bandwidths.  The second  is a 2.9 MHz offset that sets a OOBE limit of -35 dBm/30 kHz [-42 dBm/6.25 kHz] from 806 to 816 MHz for 3 and 5 MHz channel bandwidths.   In both cases Sprint and SouthernLINC plan to maximize the guard band between the lower end of the carrier and Public safety operations.  Also using one of these two offsets/ configurations covers public safety deployments outside of the USA. 
4 Proposal 

1) Set the Public Safety OOBE limit between 806 and 817 MHz to -35 dBm/30 kHz, [-42 dBm/6.25 kHz]. 
2) Establish two offsets values for Band 26

a. The first is a 0.5 MHz offset that sets a OOBE limit of -35 dBm/30 kHz [-42 dBm/6.25 kHz] from 806 to 813.5 MHz for all channel bandwidths 

b. The second  is a 2.9 MHz offset that sets a OOBE limit of -35 dBm/30 kHz [-42 dBm/6.25 kHz] from 806 to 816 MHz for 3 and 5 MHz channel bandwidths.     

5 Reference 

 [1]
https://apps.fcc.gov/oetcf/eas/reports/GenericSearch.cfm
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