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	Summary


	This document includes compatibility assessment between CDMA networks operating in the band 450 – 470 MHz and White Space Devices operating in wireless access system scenario in the band 470-790 MHz for the different cell sizes (2 km, 5 km and 15 km) and different emission technologies to be used by WSDs (5 MHz LTE and 5 MHz WiMax). The assessment is based on CDMA network capacity loss criteria. 

	Proposal
	It is proposed to replace section 6.2.2 of the working document regarding further definition of technical and operational requirements for the operation of white space devices in the band 470-790 MHz (see Annex 1 to SE43(11)105) with the text provided in this document.  

	Background


	In accordance to the task from WG SE, ECC Report 159 is currently under revision by the Project team SE43. One of the main aims of the revision of the ECC Report is studying the compatibility between systems of mobile services and White Space Devices operating in adjacent bands at the edge of 470 MHz.  Currently the working document as in Annex 1 to SE43(11)105 contains estimation of the compatibility between White Space Devices and CDMA PAMR for the  limited number of scenarios (5 MHz WiMax channel for WSD emission and 2 km cell size). This contribution intends to include additional scenarios. 


6.2.2 Protection of CDMA PAMR

6.2.2.1 Scenarios

In the simulations CDMA mobile stations and portable WSD are randomly placed within the CDMA BS and fixed WSD service areas according to the uniform distribution. Fixed WSD is placed on the border of a CDMA cells. Cell size of CDMA network depends on the propagation conditions urban, suburban or rural which correspond to 2 km, 5 km and 15 km accordingly. During the simulations, emission power of WSD had been gradually decreased until the tolerable level of capacity loss has been obtained. Once tolerable level is determined, maximum emission power for WSD is recorded. Calculations are done for three frequency offsets between channels of mobile network CDMA and fixed WSD (Figure 1). Only impact from fixed WSD on CDMA mobile units has been estimated.
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Figure 1: Frequency offsets of fixed WSD (red) and BS CDMA (yellow) 
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Figure 2: Scenario for assessment compatibility between WSD and CDMA networks 
with 2 km cell size
6.2.2.2 Interference criteria
Network capacity loss has been selected as the interference criteria in order to assess compatibility between CDMA and WSD. The calculations have been conducted for 1% and 5% network capacity loss.

6.2.2.3 Parameters of WSD used for simulations 
Table 1: Interfering transmitter parameters (fixed WSD)

	Parameter
	Value

	Carrier frequency (MHz)
	472.5 MHz, 475.5 MHz and 479.5 MHz

	Antenna height (m)
	30

	Antenna maximum Gain (dBi)
	17

	Feeder losses (dB)
	3


Table 2: Wanted receivers parameters (portable WSD)

	Parameter
	Value

	Antenna height (m)
	1.5

	Antenna gain (dBi)
	0

	Sensitivity (dBm)
	-94


Emission mask of the fixed WSD has been taken in accordance with characteristics of WiMax (shown in Figure 3, see CEPT 040 Report, Annex 2) or LTE (shown in Figure 4 , see CEPT 040 Report, Annex 1) systems in UHF for 5 MHz channel. This assumption based on the fact that some of WSD standards could use WiMax or LTE technologies as a basis.
[image: image4.png]Offset | Mask

|Ret W |

50 ET
1281 -3
125 a0
30
25
25
13
13
-10
-10

0

0
-10
-10
13
13
25
25
a0
30

1

000 [&
000 ™
000
000
000
000
000
000
000
000
50
£
000
000
000
000
000

000
000

o o
NHz

(8p) a10v paziewsion

10

000 |v [+ InRer BW. (krz) -+ Nomalized in 1 MHz I ACLR

Display ACLR with Interfering Erission Bancwidth (H2) [display on]

ok | [ cancel | | eln

Adjacent channel (MH2)

Undate ACLR display.





Figure 3: Emission mask of fixed WSD based on the WiMax emission technology
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Figure 4: Emission mask of fixed WSD based on the LTE emission technology

The fixed WSD antenna with Horizontal and Vertical patterns has been taken from Recommendation ITU-R F.1336-2 for a 120 degrees sector antenna with a maximum gain of 17 dBi.
6.2.2.4 Parameters of CDMA network used for simulation
Characteristics of CDMA system have been taken in accordance with the Report ECC 099, Annex B. Parameters being used are presented in tables below.

Table 3: Parameters Assumed for CDMA PAMR Systems
	Parameter
	Mobile Station
	BS

	Channel Spacing
	1250 kHz
	1250 kHz

	Transmit Power
	23 dBm
	40 dBm *

	Receiver Bandwidth
	1250 kHz
	1250 kHz

	Antenna Height
	1.5 m
	30 m

	Antenna Gain
	0 dBi
	9 dBi

	Active Interferer Density Range
	Variable
	variable

	Receiver Static Sensitivity
	- 117 dBm
	- 124 dBm

	Receiver Dynamic Sensitivity 75% system loading
	- 107 dBm
	- 113dBm

	Power Control Characteristic
	Used at SEAMCAT Simulation 
	Used at SEAMCAT Simulation

	Cell size :
Urban / Suburban / Rural
	2 km / 5 km / 15 km


Table 4: Receiver Blocking for CDMA PAMR Systems
	Frequency Offset
	Mobile Station
	BS

	> 900 kHz
	- 30 dBm
	- 21 dBm


6.2.2.5 Results
Tables 10, 11,12 present the results of the simulations of the dependence of the mean capacity loss on the WSDs output power for three frequency offsets between the BS CDMA and fixed WSD and for three different cell size of CDMA PAMR system – 2 km, 5 km and 15 km. 
Table 10 Average capacity loss in CDMA PAMR reference cell (cell size 2 km)

	∆f

Pwsd
	3,1 MHz


	6,1 MHz


	10,1 MHz



	0 dBm
	LTE
	0
	0
	0

	
	WiMax
	0
	0
	0

	10 dBm
	LTE
	0
	0
	0

	
	WiMax
	0
	0
	0

	20 dBm
	LTE
	0,65
	0,46
	0,22

	
	WiMax
	0,47
	0,35
	0,12

	30 dBm
	LTE
	2,72
	2,42
	1,18

	
	WiMax
	4,01
	2,03
	0,82

	46 dBm
	LTE
	12,83
	10,71
	9,42

	
	WiMax
	15,8
	11,62
	4,1


Table 11 Average capacity loss in CDMA PAMR reference cell (cell size 5 km) 
	                ∆f

Pwsd
	3,1 MHz


	6,1 MHz


	10,1 MHz



	0 dBm
	LTE
	0
	0
	0

	
	WiMax
	0
	0
	0

	10 dBm
	LTE
	0
	0
	0

	
	WiMax
	0,1
	0
	0

	20 dBm
	LTE
	0,89
	0,61
	0,34

	
	WiMax
	1,1
	0,45
	0,12

	30 dBm
	LTE
	3,01
	2,67
	1,89

	
	WiMax
	4,3
	3,1
	2,03

	46 dBm
	LTE
	13,15
	11,69
	10,03

	
	WiMax
	16,71
	13,32
	11,26


Table 12 Average capacity loss in CDMA PAMR reference cell (cell size 15 km)
	                ∆f

Pwsd
	3,1 MHz


	6,1 MHz


	10,1 MHz



	0 dBm
	LTE
	0
	0
	0

	
	WiMax
	0
	0
	0

	10 dBm
	LTE
	0
	0
	0

	
	WiMax
	0,14
	0
	0

	20 dBm
	LTE
	1,51
	1,24
	0,96

	
	WiMax
	1,7
	1.47
	1,02

	30 dBm
	LTE
	5,64
	3,88
	2,57

	
	WiMax
	6,01
	4,13
	2,85

	46 dBm
	LTE
	18,07
	17,25
	14,36

	
	WiMax
	18,75
	17,87
	14,81


As one could see from the results above the maximum power for fixed WSD should be limited to 30 dBm for TV channel 21 regardless technologies used for WSD (LTE or WiMax) in case the capacity loss 5 % is set for CDMA PAMR network. Whereas 1% allowance for the capacity loss would lead to limitation of WSD maximum power up to 20 dBm. In case of the rural terrain and cell radius of CDMA PAMR networks 15 km power should also be limited to 20 dBm.
