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1. Introduction

During the band 20 WI phase [1] provided field measurement results of DTV signal power and estimated the DTV interferer power at the UE antenna based on measurement results.This TP proposes to add this information into APAC700 TR.
2. Reference

[1] R4-100430, TV transmission power at UE antenna port, Nokia Corporation, RAN4 #54, San Francisco, US
****************************** Start of the text proposal*******************************************************************

7.3


Co-existence with TV broadcasting

Based on the TV broadcasting protection limits specified by the regulatory bodies (chapter 5.2.1 and 5.2.2), the APAC700 FDD UE emission limits are:

o
-26.2 dBm/6 MHz  in the frequency range TBD-694 MHz for any E-UTRA carrier within 703-748 MHz with up to 20 MHz bandwidth. No A-MPR is required.

o
-26.2 dBm/6 MHz in the frequency range TBD-710 MHz for any E-UTRA carrier located above 718 MHz with up to 20 MHz bandwidth. [0]dB A-MPR is required 

APAC700 TDD UE emission limits need further consideration. 

7.3.1 Digital TV signal level at UE antenna port study
During the study DTV signal power field measurements were performed. These results were scaled based on expected UE antenna performance. 
Measurement location

Measurements were performed in Helsinki metropolitan area in Finland where Kivenlahti national broadcast station locates. At the time when the measurements were done Kivenlahti station had both analogue and digital TV transmissions on air, see 7.3.1-1.
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Figure 7.3.1-1 Location of Kivenlahti TV station

TV channels were at following channels

· Analogue channels: 24 (498 MHz), 52(722 MHz), 35(586 MHz) 

· Digital channels: 32(562 MHz), 44(658 MHz), 46(674 MHz)
Measurement equipment and procedure

· Measurement were done with portable equipment.

· Promax field strength meter

· Reference dipole, 2.1 dBi gain

· Measurement height approximately 1.5 m

· For each channel the antenna was moved and turned to get the highest reading ( max. hold ).
· Measurements were performed in locations presented in Figure 7.3.1-2
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Figure 7.3.1-2 Measurement route

Measurement Results

Results are listed in Table 1 were columns contain following information

· Number = Location number referring to Figure 7.3.1-2
· Place = Location name

· Lat & Long = coordinates

· Distance Tx1 = distance from Kivenlahti TV station

· Distance Tx2 = distance to TV repeater, not applicable in this presentation

· Calibrated measured power / Analogue = Measured power of analogue TV transmission in a given channel

· Calibrated measured power / Digital = Measured power of Digital TV transmission in a given channel

· Calibrated measured power / RTT = Measured power of repeater TV transmission, not applicable
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Number

Place

Lat

Long

Tx1

Tx2

24

35

52

32

44

46

27

1

Latokaski

60 10 42.4

24 38 49.8

0.4

15.6

-26

-23

-26

-29

-25

-36

-83

2

Latokaski

60 10 36.0

24 39 17.5

0.9

15.2

-20

-25

-21

-27

-23

-41

-79

3

Latokaski

60 10 39.0

24 40 01.3

1.5

14.6

-27

-38

-26

-25

-27

-23

-77

4

Puolarmetsä

60 10 25.9

24 42 06.0

3.5

12.8

-33

-23

-28

-26

-27

-29

-75

5

Kuitinmäki

60 09 59.3

24 44 21.4

5.6

11.1

-43

-40

-38

-36

-39

-39

-69

6

Tapiontori

60 10 36.0

24 48 25.2

9.3

7.2

-43

-46

-50

-48

-47

-53

-61

7

Otaniemi

60 11 20.4

24 50 02.0

10.9

5.3

-46

-47

-47

-49

-53

-46

-64

8

Lauttasaari

60 09 48.6

24 52 46.6

13.5

5.2

-34

-37

-41

-32

-36

-37

-46

9

Kaisaniemi

60 09 15.2

24 57 15.2

17.6

5.8

-40

-41

-38

-44

-44

-45

-69

10

Stadion

60 11 04.1

24 55 35.8

15.9

2.3

-53

-61

-63

-59

-62

-60

-50

11

Stadion

60 11 21.1

24 56 00.9

16.3

1.8

-61

-61

-57

-63

-63

-62

-35

12

Pasila

60 12 09.9

24 55 11.5

15.8

0.3

-50

-49

-41

-45

-52

-49

-29


Table 7.3.1-1 Measurement results
Results from Table 7.3.1-1 are presented in graphical form in Figure 7.3.1-3 where measured TV transmission power is presented as a function of distance from TV tower. When studying the graph there are two issues which are good to mention.

Firstly typically in areas close to TV transmitter i.e. distance < 1 km the TV transmission antenna pattern is such that only the side lobes point toward ground, this causes the signal power to fluctuate considerable when reception antenna position is moving. This can be seen in the measurement graph as a big variation in received power.

Secondly because TV transmission antennas are located in very high masts, antennas are slightly tilted downwards toward densely populated areas. This can be seen on results as a measured signal power level increase on distances between 10 and 15 km. This distance appears to be the area where the highest antenna gain points to.

Pink curve presents the TV repeater signal strength. Repeater was located in different position than the DTV broadcasting transmitter therefore the signal streght vs. distance reults are different.
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Figure 7.3.1-3  Measured TV signal power vs. distance

UE antenna port input power


[image: image5]
Figure 7.3.1-4  UE antenna port received power

For the Figure 7.3.1-4 firstly we have calculated the average of measured values in each test location. For a couple of points one result is discarded because it varied too much from the general level.

Secondly we have scaled the curves for more useful antenna gain values. Antenna gain values in graph are 

· 0 dBi for reference

· -6 dBi representing a UE free space antenna gain (lap top)

· -10 dBi representing a UE beside the head antenna gain (speech position)

When considering the – 6 dBi and – 10 dBi antenna gain graphs we can note that the maximum expected TV signal power in UE input is roughly – 30 dBm or below.

Conclusion

We have presented results of measurements where it was studied how much live TV transmission (50 kW ERP) couples to UE antenna port when TV transmissions are located next to mobile band and UE antenna can be assumed to be tuned also for TV band. Measurements were performed in live TV network were both analogue (600 kW ERP) and digital TV(50 kW ERP)  transmissions were present. Results indicate that maximum TV signal power in UE antenna port is approximately – 30 dBm.

