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Introduction

In the 11th AWG meeting a report [1] on coexistence between the band 698-806MHz and TV services was approved. The report summarizes the results of 2 deterministic (worst case), 6 probabilistic and 1 empirical study. The studies consider both indoor and outdoor antennas for TV reception as well as handheld TV receivers. The interested reader is referred to the report for further details.

At the AWG-11 meeting an LS was also sent to TSG RAN [2] where AWG informs TSG RAN that the work on the band 698-806 MHz is completed and that some APT administrations will allocate/auction the band for mobile services in 2012. In addition the report mentioned previously is also attached to the LS.

Report conclusion

The report [1] concludes that the studies have shown that the probability of interference to adjacent digital television receivers below 694 MHz would be low for a UE emission level between -30 and -40 dBm/MHz. The report then gives the following recommendations on emission levels:
Considering technical and economic factors associated with UE equipment, it was concluded that the average out of band emissions of IMT UE,  measured over the bandwidth of the applicable television channel in the country of deployment, must not exceed -34  dBm/MHz below 694 MHz .

To further reduce the probability of interference in certain cases, such as where digital television broadcasting services are operating immediately below 694 MHz, Administrations may wish  to   implement,  on a local basis, network and operational deployment measures. This discretionary approach would have the effect of further lowering the emissions into the adjacent broadcast band below 694 MHz by up to 6 dB. This would have no impact on the IMT UE handset specifications or roaming requirements and can be achieved solely through network implementation by operators.

For countries which have 6 MHz broadcast channel raster, if it is found that additional coexistence conditions are needed, they should be considered in an amendment to this report.
Discussion
From the conclusion and recommendation presented in [1], we can note the following:
The emission requirement for TV protection is -34 dBm/MHz below 694 MHz, averaged over 7, 8 or 6 MHz channel. Since the report notes that additional coexistence conditions may be applied for countries using 6 MHz channel raster it is a bit unclear if the averaging will apply over 6 MHz, for 7 and 8 MHz though this seems clear.
There may be more stringent requirements, possibly down to -40 dBm/MHz. The statement “This would have no impact on the IMT UE handset specifications or roaming requirements and can be achieved solely through network implementation by operators.” Indicates that this could be achieved by a network signalled parameter coupled with some backoff.

There are still open questions regarding countries that use 6 MHz channel raster for TV. One of the complicating factors is that for these countries the TV band extends all the way up to 698 and this makes co-existence with the uppermost TV channel (channel 51) more challenging.
Proposal

It is proposed that the main parts of the conclusion from the AWG report is captured in the WI TR [3] by implementing the attached text proposal in the TR. However, more discussions are required on how the coexistence with TV should be handled in 3GPP specifications.
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<<< Next changed section >>>
5.2
Services below the band

Below the new band the spectrum is mainly allocated to broadcasting. There are four different digital TV standards used in the regions (ATSC, DTMB, DVB-T/T” and ISDB-T). In addition there are three different channel rasters used (6,7 and 8 MHz). In figure 5.2-1 an overview of the frequency arrangement is given for the countries where the band below 698 MHz will be freed up by the transision to digital TV technology. However, there would be some countries which cannot make the whole band 698-806MHz available for the mobile service even after the digtail TV transision. For example, Japan will have the channel arrangement for digital TV as shown in figure 5.2-2. In table 5.2-1 further details are given some of the countries in the region.

[image: image1]
Figure 5.2-1 Channel arrangements for digital TV below the band

[image: image2]
Figure 5.2-2 Channel arrangements for digital TV in Japan
The main interference paths are from a FDD and TDD UE uperating in the new band to digital TV receivers. In addition there will be interference from TDD BS to TV receivers. The TV transmitter may create interfere at the BS receiver in the new band.

Table 5.2-1 Further details digital TV channel raster and broadcasting standard

	Channel raster
	Frequency separation
	Used in /system

	6 MHz
	5 MHz
	Americas (most countries),
Guam, American Samoa and Northern Mariana Islands (ATSC) 
South Korea(ATSC), 
Taiwan, 
the Philippines(ISDB-T), 

	6 MHz
	TBD1
	Japan (ISDB-T)

	7 MHz
	9 MHz
	Australia (DVB-T/T2),

	8 MHz
	9 MHz
	Europe (DVB-T/T2), 
Hong Kong (DTMB), 
Macau (DTMB), 
Falkland Islands, 
Southern Africa, 
most countries in Asia and Africa, 
most of Oceania

	NOTE 1: The frequency for digital TV is below 710MHz. Available frequency for the mobile service is TBD


5.2.1
AWG decisions on emissions

In the report “IMPLEMENTATION ISSUES ASSOCIATED WITH USE OF THE BAND 698-806 MHZ BY MOBILE SERVICES” [x] AWG have studied coexistence with TV services extensively. In the conclusion the following is stated:

 “As a result of the probabilistic, deterministic and empirical studies it is considered that the probability of interference to adjacent digital television receivers below 694 MHz from IMT UE would be low when the UE maximum out-of-band emissions were between ‑30 and ‑40 dBm/MHz (averaged over the DTV bandwidth).
Considering technical and economic factors associated with UE equipment, it was concluded that the average out of band emissions of IMT UE,  measured over the bandwidth of the applicable television channel in the country of deployment, must not exceed -34  dBm/MHz below 694 MHz .

To further reduce the probability of interference in certain cases, such as where digital television broadcasting services are operating immediately below 694 MHz, Administrations may wish  to   implement,  on a local basis, network and operational deployment measures. This discretionary approach would have the effect of further lowering the emissions into the adjacent broadcast band below 694 MHz by up to 6 dB. This would have no impact on the IMT UE handset specifications or roaming requirements and can be achieved solely through network implementation by operators.

For countries which have 6 MHz broadcast channel raster, if it is found that additional coexistence conditions are needed, they should be considered in an amendment to this report.”

Thus we can expect the emission requirements for TV protection to be -34 dBm/MHz below 694 MHz with an averaging bandwidth of 6, 7 or 8 MHz. In certain contries the emission level may be as low as -40 dBm/MHz in certain countries. Finally for countries which use 6 MHz TV channels AWG may consider further rwquirements.
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Services above the band
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