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Background

The dominating service below the new band is TV broadcasting.  Coexistence with TV broadcasting has been studied in Europe and studies are ongoing in AWG[1]. In this paper we present an overview of the existing and ongoing studies.

The defined frequency arrangement is outlined in Figure 1. From this we can see that there are four different interference cases:
1.
TV creating interference to the BS receiver

2.
TV creating interference for the TDD UE receiver

3.
TDD BS creating interference to TV receivers

4.
UE creating interference to TV receivers

To a lesser extent there are two additional interference cases as well:

5.
TV creating interference to FDD UE

6.
FDD BS creating interference to TV receivers


[image: image1]
Interference case 5 (TV creating interference to FDD UE) is most likely not a problem. The UE must be able to handle the signals from it’s own transmitter which are stronger and closer in frequency and thus the interference from TV should not be a problem. Case 6 (FDD BS creating interference to TV receivers) is also not likely a problem. The BS transmitter has to attenuate the emissions enough to be able to receive in the uplink. The TV spectrum is farther away and thus emissions there should be lower. There may be certain scenarios where the TV receivers cover the entire band up to 806 MHz, where the selectivty of the TV receiver is poor and the interfering signal from the BS is strong. This may be the case for building TV distribtuion systems. However this case has not been studies so far.
In Europe band 20 has a reverse duplex arrangement. This means that interference scenarios 2 (TV creating interference for the TDD UE receiver) and 3 (TDD BS creating interference to TV receivers) are similar to the interference scenarios encountered in Europe.
In AWG studies are ongoing, mainly to determine the impact on TV receivers, i.e. it is interference scenario 4 (UE creating interference to TV receivers) that is the main focus of the studies. Finally interference scenario 1 (TV creating interference to the BS receiver) has not been studies in great detail.
Studies in Europe on coexistence with TV
In Europe some studies were performed leading up to the regulatory decisions for the band 790-862 MHz. The studies are detailed in CEPT Report 30[2] and CEPT Report 31[3]. The studies concern both coexistence with TV, but also and what the least restrictive technical condisions are to allow  coexistence in the band.
The main points considered in the studies are:
-
Duplex direction
-
Compatibility of IMT with TV broadcasting

-
Duplex gap and block sizes

-
Use of the duplex gap for PMSE services.

Protection of TV in Europe

The band was released in Europe for IMT usage. The regulatory requirements in Europe can be found in ECC decisions ECC/DEC/(09)03 [2]. The conditions for protecting TV are summarized below.
The BS requirement is defined using EIRP with the levels in Table 1. Depending on the local conditions the regulator may select three different levles of TV protection. The decision also notes that protection offered by the BEM may not ensure coexistence in all situations and that additional mitigation techniques may be needed.
Table 1. European requirements for protecting TV

	Case


	Frequency range of out-of-block emissions
	Condition on base station in-block EIRP, P dBm/{10 MHz}
	Maximum mean out-of-block EIRP
	Measurement bandwidth

	A
	For DTT frequencies where broadcasting is protected
	P ≤ 59
	0 dBm
	8 MHz

	
	
	36 ≤ P < 59
	(P-59) dBm
	8 MHz

	
	
	P < 36
	-23 dBm
	8 MHz

	B
	For DTT frequencies where broadcasting is subject to an intermediate level of protection
	P ≤ 59
	10 dBm
	8 MHz

	
	
	36 ≤ P < 59
	(P-49) dBm
	8 MHz

	
	
	P < 36
	-13 dBm
	8 MHz

	C
	For DTT frequencies where broadcasting is not protected
	No conditions
	22 dBm
	8 MHz


For UE emissions the level is -65 dBm/8MHz below 790 MHz. Here the interpretation is that this requirement covers only the TV broadcast regions

Ongoing AWG studies on coexistence with TV
In the 10th AWG meeting in Bangkok a correspondence group was created to study the potential interference from IMT systems towards digital TV [1]. The purpose of the correspondence group is to:
1)
To consider and agree on methodologies and parameters for use in the studies.

2)
Conduct studies of the potential interference from the IMT UE out-of-band emissions into digital TV systems in APT countries operating below 698 MHz taking account of existing studies from AWF-9 and AWG-10 contributions.  . 

3)
Discuss the results of the technical studies.

4)
Propose updates to the Working Document Towards a Draft New Report developed at AWG-10 on “Implementation Issues Associated With Use of the Band 698-806 MHz by Mobile Services” with the results of the studies conducted in 2) (see document AWG-10/TMP-35). 

5)
Provide a report of its activities to Task Group 1 of Spectrum Working Group
The studies are currently ongoing. Currently 6 main interference scenarios have been identified:

-
Indoor IMT UE interfering outdoor DTV antenna
-
Indoor IMT UE interfering indoor DTV antenna

-
Outdoor IMT UE interfering outdoor DTV antenna

-
Outdoor IMT UE interferimg indoor DTV antenna

-
Indoor IMT UE interferimg indoor handheld DTV

-
Outdoor IMT UE interfering outdoor handheld DTV

Results are expected for the AWG-11 meeting in September 2011.
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