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1. INTRODUCTION	

At the 10th meeting of CEPT SE43 there was a document presented by France (SE43(11)25), which considered the potential for interference from a TVWS Base Station into an LTE mobile terminal, using the SEAMCAT tool.  

We recognise that this is a potential interference scenario which needs to be considered in order to ensure that sufficient protection is offered to the LTE networks, however we do have some concerns that the conclusion reached in that paper is unduly pessimistic, especially when the effects of much more significant interference sources from adjacent LTE base station emissions and adjacent high power TV transmitters is considered.  


2. 	ANALYSIS

Having studied the contribution SE43(11)25, we have a number of observations which we believe could significantly change the results and conclusions derived in the analysis.  We believe that these should be reviewed, with a view to including them in a revision of the analysis.

2.1 	Protection criterion used

The protection criterion used in SE43(11)25 is an I/N figure of -20 dB.  The justification for that figure is that it appears in a footnote to a table in ITU-R Report M.2039-2 for licence-exempt interference sources.)  We also note that whilst it is true that TVWS systems are expected to be licence exempt (as are LTE mobile terminals), that is usually taken to imply that the devices are not frequency coordinated.  However TVWS devices are not expected to be completely uncoordinated, as it is expected that they will have to identify their location, and then consult a database, to determine which TVWS channels are available.  The algorithm used for determining which channels are available has not yet been determined, and we should not pre-empt that process.  Therefore it could be considered that the TVWS device is, or could be co-ordinated and its permitted power levels adjusted as necessary.

Furthermore, and more significantly, that footnote applies to IMT base stations (in the 1.8 GHz, 2 GHz, 2.3 GHz and 2.5 GHz bands), whilst the SE43 paper uses that value in a study of interference into an IMT mobile terminal in the 800MHz band.  In view of the potential impact on a greater number of devices, it would not be unreasonable to apply a more stringent criterion on the base station, and conversely the criterion on the mobile station should not be so stringent.

It is also important to consider the fact that in a Monte Carlo simulation the wanted power should be considered as well as the interference power, and that a C/I criterion rather than an I/N calculation may be more meaningful in a dynamic simulation.

We also recognise that ECC PT1 have been asked for input on the protection criterion to be used.

2.2 	Probability of interference

In addition to applying a stringent protection criterion (I/N of -20 dB), it has been applied with a low probability of excedence (i.e. 1% of samples).  So in 99% of cases, the I/N figure should be below -20 dB, which is inevitably going to be an even tighter requirement.  

2.3 	Siting of the TVWS base station

Even though a statistical study has been undertaken, which is intended to consider the probability of experiencing interference across all possible scenarios, the study has assumed that the TVWS base station is sited 20 metres (horizontally) from the LTE mobile handset, when the mobile handset is at the edge of the coverage area.  If the handset is at the edge of its coverage area, then inevitably, there is little or no further margin to mitigate against fading or external interference.  Therefore, it should be no surprise that the study has concluded that even a small amount of out-of-band emission from the TVWS base station would be unacceptable.  

If this is to be a truly representative statistical study, then we believe that it should be undertaken with the TVWS base station randomly located with respect to the LTE network.  This would then also take account of the majority of the mobile handsets which do have plenty of margin against interference.

2.4 	Separation distance between the TVWS base station and the LTE mobile handset

In the analysis presented, there is a 20 metres (horizontal) separation between the TVWS base station antenna and the LTE mobile handset.  Since the TVWS base station antenna is at a height of 30 metres, and the LTE handset is at a height of 1.5 metres, there will also be a vertical separation of 28.5 metres.  As a consequence the true separation between the devices will be 34.8 metres.  It is not clear whether this has been correctly reflected in the analysis.  It is furthermore questionable whether such a close separation distance between a TVWS base station at 30m height and a mobile at ground level is a likely scenario.

Furthermore, the signal towards the LTE handset will be radiated at -54.9° in the elevation plane, which (for the antenna used in the analysis) will introduce an off-axis discrimination of about -19 dB (relative to boresight gain), according to the figure in document 25.  It is not clear whether this factor has also been taken into account.

2.5 Comparison of interference sources

In Annex 1 we show a simple link budget spreadsheet with calculations of the combined effects of blocking and out of band emission effects according to the method outlined in ECC report 159 section 8.1 and Annex 12.   We also show the effect of applying the same method of calculation but with an I/N criterion of -20dB applied.

For comparison, we illustrate also the effect of applying the same interference calculation methodology to other interference sources (other adjacent channel LTE base station emissions and adjacent channel high power TV broadcast emissions).  It would appear from these simple calculations that these other sources would lead to hugely greater interference  effects into LTE mobiles than from some WSD applications and this further calls into question the approach of adjacent band compatibility calculations for WSD interference sources into LTE mobiles applied with such a stringent interference criterion based on thermal noise.


3.	CONCLUSION

Whilst we fully understand the need to offer sufficient protection against interference from TVWS devices into the neighbouring bands, we believe that the analysis should reflect a realistic situation.  In the case of a statistical analysis, all elements should be fairly represented, in order to derive fair and balanced results and conclusions.

It is hoped that we can work with the authors of SE43(11)25, and other interested parties, to produce an agreed set of conclusions.
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Example calculations of interference into 790 MHz  LTE mobiles

EIRP Gt d PL ACLR ACS I

dBm/10MHz dB km dB dB dB dBm/10MHz

Interferer Replication of Report 159 Sec 8.1/Annex 12 calculation NOTES

TVWS_blocking 5.7 -14.86 0.035 61.28 33 -103.4

blocking interference to mobile 20m 

(horizontally) away from TVWS BS (Macro 

cell. 7.5 MHz offset)

TVWS OOB -50 -14.86 0.035 61.28

included 

-126.1 OOB emissions from TV WS Tx 20m away

combined gives  -103.4

Close to Report 159 Section 8.1 criterion 

PI,max = -102.37 dBm (I/N=-6.94dB)

Interferer Replication of Report 159 Sec 8.1/Annex 12 calculation with I/N = -20dB criterion 

TVWS_blocking -6.6 -14.86 0.035 61.28 33 -115.7

blocking interference to mobile 20m 

(horizontally) away from TVWS BS

TVWS OOB -50 -14.86 0.035 61.28

included 

-126.1 OOB emissions from TV WS Tx 20m away

combined gives  -115.4

According to SE(4311)25 proposal  PI,max = -

115.4 dBm (I/N=-20dB). 

(Note this differs from SE43(11)25 Pg 14 

figure of -11.33 dBm WSD eirp)

Interferer Comparison of effect of other adjacent sources

DVB-T TV blocking 83 0 1 90.51 33 -40.5

blocking interference to mobile 1km away 

from a high power TV transmitter

DVB-T TV OOB 83 0 1 90.51 65 -72.5

DVB-T ACLR estimated from mask in EN 302 

296

LTE BS OOB 61 0 2 96.53 44.2 -79.7

OOB emissions from adjacent LTE BS at 2km 

distance

LTE BS Block 61 0 2 96.53 33 -68.5 LTE adjacent channel blocking effect 

Assumes free space path loss


