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1. INTRODUCTION	

Following the 11th meeting of CEPT SE43, there has been a correspondence group addressing the analysis of potential interference from TVWS into LTE terminals.  That group is starting to develop a method for analysing the interference.  In this document we highlight two aspects which we believe require further consideration.


2.	EMISSIONS FROM THE WSD

It is assumed that the level of emissions beyond the first or second adjacent channel will correspond to the spurious emission limit (i.e. -36dBm/100kHz).  Whilst it is recognised that this is an agreed limit for emissions, an assumption that the WSD will radiate at this level is clearly a worst case condition.  The power level within the spurious domain is typically very much lower than the limit; the limit is set higher to provide an envelope within which the narrow spurious emissions can fit.  Consequently, an assumption that the WSD is emitting at the spurious emission limit across the whole of the channel width is in practice a “more than worst case” assumption.  

It is also noted that the spurious emission limit of -36dBm/100kHz would correspond to a limit of   -17dBm/8MHz.  For a WSD with an in-band transmit power of 30dBm, this would correspond to an ACLR of 47dB across the whole of the spurious domain, which is little better than the 45dB proposed for the ACLR in the first adjacent channel.  (And it logically follows that for a WSD transmitting less than 28 dBm, the spurious emission limit implies an ACLR figure which is less stringent than the ACLR in the first adjacent channel!)

In the absence of a spectrum mask for this part of the band, we consider that it would be more appropriate to assume that the mean power emission from the WSD in the spurious domain would be at least 20dB below the spurious emission limit.


3.	ACS FOR THE LTE TERMINALS

It would appear that the assumed ACS for the LTE UE (from 3GPP TS 36.101) is 45 dB for offset frequencies from 15 to 60 MHz (i.e. channels 54 to 59).  Whilst this may be the figure given in the specification, we believe that this will render 800 MHz terminals “unusable” in many parts of the United Kingdom, unless the terminals have an ACS figure which is much better than 45 dB.

As previously highlighted (SE43(11)56), an LTE handset will be susceptible to blocking from DVB-T TV transmitters.  With such an ACS figure, a 100kW ERP DVB-T transmitter operating between 15 and 60 MHz away from the LTE handset, at a distance of 1km, will introduce an interference level of about -53.5dBm/10 MHz (i.e. an I/N figure of about +50dB!).  

Applying the Hata Model for Rural Areas, an LTE handset within about 60 km of such a high power transmitter would experience an I/N figure > -6dB, and in the case of the taller transmitters the range could extend out beyond 100 km.  

A brief survey of the DTT transmitters in the UK has identified 19 such sites operating in channels 54 to 60, with transmitter powers of 10kW ERP or higher (and many more at lower power), including 7 operating at 100kW ERP and which are sited close to centres of population.  Furthermore, in one particular case, the DTT transmitter is transmitting at 100kW ERP on four of these DTT channels, indicating that a handset with an ACS of 45 dB would need a separation distance in excess of 250km (using the Hata Model for Rural areas) to maintain an I/N of -6 dB. This phenomenon may be compounded by the fact that unwanted emissions of these adjacent channel DTT transmitters falling within the receive band of the LTE device may further degrade performance (and may far exceed the adjacent interference levels from white space devices that are the focus of the proposed analysis).

On this basis, we believe that LTE handsets operating in the 800 MHz will in practice require ACS figures which are very much better than 45 dB, over the range of channels 54 to 59.  Therefore, the improved performance which will be required should be reflected in the work of SE43.
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