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	Summary:
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	Background:
	In last meeting, the analysis presented in document SE43(11)83 (incorporated as Annex A5.10 – A5.14) for the definition of upper limits of WSD EIRP and location probability degradation for the protection of fixed DTT reception was required to be extended to portable outdoor and portable indoor DTT reception. 
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ATTACHMENT
[INdT editor’s note: Changes in the current text of Annex A5.10 – A5.14 maintain the essence of the original text. They just clarify the main aspects of the contribution.]
A5.10 USE OF A VARIABLE DEGRADATION FOR THE ACCEPTABLE DEGRADATION OF THE COVERAGE PROBABILITY
The use of TV white spaces is conditioned to the protection of the primary DTT broadcasting service against WSD interference. This protection is represented by the respect of tolerable levels of DTT location probability degradation (), i.e. tolerable degradations of the DTT coverage quality. In this section, not defining a priori a fixed value for the ΔLP means that the resulted margins (considering the received field strength and the protection ratio of the receiver) for allocate power for WSD will be raised, comparing to the method presented at section Annex.2. The consequence of raising the power of WSD (i.e. using such margins) could result in a higher degradation of the location probability. Low values of  are essentially tolerable, but they may be too restrictive to the operation of white space systems in vacant channels. On the other hand, the increase of  may lead to good conditions for white space systems operation, but at the cost of causing harmful interference to the DTT broadcasting system.

An optimum degradation level is not expected to be found, since the decision about the  to be adopted is influenced by several aspects, like the target DTT coverage quality, the specific characteristics of different regions (urban, suburban, rural areas), etc. In spite of this, upper limits to  can be derived by considering the technical limitations of the DTT receivers in dealing with interference. The methodology presented in this annex provides  upper limits and can be used to guide Administrations in their decisions about the location probability degradation levels to be adopted in different situations and scenarios. Since in some countries the protection of portable outdoor and portable indoor DTT reception is required in addition to the protection of fixed outdoor DTT reception, the three reception modes are considered. 

The signal modeling and the calculation of location probability are in accordance with ECC Report 159, where DTT wanted and WSD interfering signals are considered log-normal random variables with specific standard deviation, and the location probability is obtained by Monte Carlo simulations. All scenarios presented in Annex 2 of complementary report A2 are considered in the determination of WSD EIRP limits according to the type of WSD and the DTT reception mode to be protected. Aggregate or cumulative interference due to simultaneous operation of multiple WSDs is not considered. Then, the EIRP limits provided in this section should be reduced by appropriate multiple interference margins (Annex 1 of complementary report A2). 


A5.11 RELEVANT PARAMETERS FOR THE PROTECTION OF THE DTT RECEIVER AGAINST INTERFERENCE


WSD interference degrades two distinct aspects of DTT broadcasting service:
· The coverage quality of DTT service;
· The ability of the DTT receiver in discriminating the desired signal from interference signals. 
From the perspective of the DTT receiver, two parameters are important to appropriate operation in the presence of interference:
· Protection ratio: the minimum value of the signal-to-interference ratio at the DTT receiver required to obtain a specified reception quality under specified conditions;
· Overloading threshold: the interference level above which the receiver begins to lose the ability to discriminate against interfering signals at frequencies differing from that of the wanted signal.
Conditions for the protection of the DTT receiver against interference taking into account the two aforementioned parameters mentioned above provide interference limits for appropriate operation of the DTT receiver. The appropriate operation in this case means the respect of the protection ratio and the overloading threshold. Given these interference limits, it is possible to calculate assess the feasible levels of ΔLP and the corresponding maximum permissible levels of ΔLP with respect to the capability of the DTT receiver in appropriately dealing with interference, and thus to assess the feasible levels of ΔLP, i.e. the levels of ΔLP for which the DTT receiver is able to handle interference.

The conditions based on the protection ratio and on the overloading threshold for the protection of the DTT receiver against interference are usual in ECC compatibility studies, like as in ECC Report 138 [8] (see Annex C) and ECC Report 148 [7] (see Annex C in [8]). They take into account statistical location variations in the wanted and interfering signals, and provide interference limits for the protection of the DTT receiver for a percentage of locations. For simplicity, interference of other DTT transmitters is ignored.
A5.1112 SATISFACTION OF PROTECTION RATIO
The usual protection condition of the DTT receiver against interference is related to the protection ratio. It is given by 
Ewmed ≥ Eimed + PR(Δf) + µx% √(σ2w+ σ2i)
where: 
Ewmed: wanted DTT median field strength at the DTT receiver;
σw: wanted DTT field standard deviation;
Eimed: WSD interference median field strength at the DTT receiver;
σi: WSD interference standard deviation;
: protection ratio for a  frequency offset (co-channel or adjacent channels);
µx% √(σ2w+ σ2i): location correction factor for X% of locations within the small covered area (pixel).

Location correction factor takes into account the statistical location variations of both the wanted and the interfering signals. 
Therefore, the limiting interference median field strength Eimed_max   for the protection of X% of locations within the pixel with respect to satisfaction of the appropriate (co-channel or adjacent channels) protection ratio  for X% of locations within the pixel is expressed as 
Ewmed_max_PR = Ewmed - PR(Δf) - µx% √(σ2w+ σ2i)
for a given wanted median field strength  and wanted and interfering standard deviations σw and σi. 
A5.1213 RESPECT OF THE OVERLOADING THRESHOLD
The protection of DTT receiver against overloading consists in satisfying:
IFE ≤ Oth - µx%×σi
where: 
IFE : interference power at the front-end of the DTT receiver;
Oth : overloading threshold;
µx%×σi : location correction factor for X% of locations within the small covered area (pixel).
Location correction factor in this case takes into account the statistical location variations of the interfering signal only, since DTT receiver overload does not depend on the wanted DTT signal power. 
The interference power at the front-end of the DTT receiver relates to the interference power at the DTT receiver input I as follows:
IFE = I – POL + Ga
where POL and Ga represent antenna polarization discrimination and antenna gain (including feeder losses). The relation between interference I and interference median field strength Eimed is given by 
I = Eimed – 20.log10(fMHz) – 77.2
for the frequency of operation  given in MHz. 
ThenTherefore, the limiting interference median field strength at the DTT receiver, Eimed_max, for the protection of the DTT receiver against overload for X% of locations within the pixel with respect to the overloading threshold Oth is given by 
Eimed_max_Oth = Oth - µx%×σi + POL – Ga + 20.log10(fMHz) + 77.2
It is noticeable that the receiver overload does not depend on the protection ratio.
A5.14 LIMITS FOR LOCATION PROBABILITY DEGRADATION AND WSD EIRP
The protection of the DTT receiver against interference for X% of locations inside the pixel is guaranteed by the most stringent interference upper limit for the satisfaction of the PR and the respect of the Oth for X% of locations. Then, the limiting interference field strength at the DTT receiver, Eimed_max, is given by
Eimed_max = min(Eimed_max_PR, Eimed_max_Oth)
where Eimed_max_PR and Eimed_max_Oth are calculated as previously described. 
The methodology proposed in the ECC Report 159 is thus used to obtain by Monte Carlo simulations both the original LP (without WSD interference) and the resulting LP with the limiting WSD interference Eimed_max. The corresponding , i.e. the difference between the original and the resulting LP, is considered the  upper limit for the protection of the DTT receiver for X% of locations inside the pixel. 
The WSD EIRP upper limit is finally calculated from Eimed_max (or from its corresponding interference power ) according to the specific WSD transmitter / DTT receiver scenario (reference geometry, as in Annex 2 of complementary report A2). This leads to the following general relationship:   

where  is the WSD EIRP upper limit for the protection of the DTT receiver at the reference geometry for X% of locations inside the pixel,  is the interference limit at the DTT receiver,  is the propagation loss between the WSD and the DTT in the reference geometry,  is the WSD antenna attenuation, and  is the DTT antenna discrimination.

[INdT editor’s note: The current Sections A5.13 and A5.14 about scenarios, parameters, and WSD EIRP results are deleted and replaced by new sections on the same subject. The purposes of the changes are 1) be more precise on the definition of relevant parameters and scenarios; 2) extend the analysis on WSD EIRP limits previously carried out for fixed outdoor DTT reception to portable DTT reception modes; 3) improve the presentation/discussion of results by adding curves of location probability, location probability degradation, and maximum WSD EIRPs as a function of the DTT wanted median field strength.]

A5.13 SCENARIO AND SIMULATION SETTING
The analysis presented in this section can be applied to any scenario indicated in the working document, but for illustration purposes, the most restrictive scenario in terms e.i.r.p. for fixed outdoor WSD transmission is considered. The scenario is the “Fixed WSD transmission and fixed DTT reception at 10 m agl.”, which is briefly described in Table 24. Other relevant parameters like the median field strength at the coverage edge, Ewmed_ref , the minimum acceptable field strength at the receiver, Emin, the protection ratio, and the overloading threshold are presented in Table 25, all in accordance with ECC Report 159[2] and ECC Report 148[7]. For simplicity, a unique value of overloading threshold is assumed for co-channel and adjacent channels.

[bookmark: _Ref314039175]Table 24: Scenario
	Scenario
	Distance 
[m]
	Polarization discrimination [dB]
	Rx Antenna discrimination [dB]
	Tx antenna attenuation [dB]
	Total Loss [dB]

	Fixed WSD @10m
to Fixed DTT @10m
	20
	3
	-
	-
	57.72




[bookmark: _Ref314049891]Table 25: Relevant parameters (minimum field strength, protection ratios, and overloading threshold)
	Ewmed_ref [dBµV/m]
	Emin [dBµV/m]
	Co-channel protection ratio PR(0) [dB]
	1st adj. channel protection ratio  PR(Δf1) [dB]
	2nd  adj. channel protection ratio PR(Δf2)  [dB]
	Overloading Threshold, Oth
[dBm]

	56.21
	47.16
	21
	-30
	-40
	-20



Usual Monte Carlo simulations are performed to calculate location probability. For these simulations, the DTT wanted signal and the WSD interference are modeled as random variables with normal distribution as follows: 
Ew [dBµV/m] ~ N(Ewmed, σw=5.5) is the field strength of the wanted signal at the DTT receiver, with mean Ewmed and standard deviation σw;
Ei [dBµV/m] ~ N(Eimed, σi=3.5) is the field strength of the interference at the DTT receiver, with mean and standard deviation σi. 
The DTT location probability is defined as the probability with which a DTT receiver would operate correctly at a specific location. In the absence of interference, the location probability is calculated as 
LP = Pr (Ew ≥ Emin)
whereas in the presence of interference, it is
	 ,
	


where  indicates power sum (sum in linear scale). Figure 71 illustrates  curves as a function of the co-channel interference median field strength Eimed for Ewmed varying from Ewmed_ref to Ewmed_ref +30 in intervals of 5 dB. LP curves for adjacent channel Δfi are obtained by shifting the curves in Figure 71 by () to the right.
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[bookmark: _Ref314047981]Figure 71: Location probability with co-channel WSD interference.
The degradation in location probability is given by the difference between the original LP and the resulting LP with interference. 
The intent in this analysis is to determine the technical interference limits for the protection of the DTT receiver against interference for X% of locations, and from these limits to determine the corresponding maximum ΔLP levels from the point of view of the DTT receiver protection against interference. Interference limits are calculated from (2) for the satisfaction of the protection ratio, and from (6) for avoiding DTT receiver overload. Location probability (LP) and location probability degradation (ΔLP) corresponding to calculated interference limits are obtained by Monte Carlo simulations.
Table 3 illustrates a set of results that permits several remarks regarding feasible levels of ΔLP. First column in Table 3 indicates the percentage of locations for which the DTT receiver is protected with respect to interference, i.e. X = 99.9%, X = 99%, and X = 95%. Second column gives the median field strength . Seven different wanted DTT field strengths are considered, with  for the coverage edge, and  values increasing from 5 dB until reaching . Third column in Table 3, entitled “ (No DTT receiver overload)”,  shows the calculated limiting interference median field strength, , for the protection of the DTT receiver against overload in X% of locations. Fourth and fifth columns, entitled “ (Satisfaction of PR)”, present the calculated limiting interference median field strength, , for the satisfaction of the protection ratio in X% of locations. Fourth column () is related to the 1st adjacent channel, and the fifth one () to the 2nd adjacent channel. The maximum ΔLP corresponding to the limiting interference median field strength  is shown in columns six and seven, entitled “Corresponding maximum ΔLP”, for WSD transmission in 1st and 2nd adjacent channels, respectively. The last two columns (“Resulting LP”) show the LP values obtained by simulations that result from the presence of the limiting interference field strength .

As previously mentioned,  does not depend on the wanted DTT signal. Moreover, only one value of  was considered to all channels. Therefore, given the required percentage of locations protected, X%, the calculated maximum interference median field strength  for the protection of the DTT receiver against overload holds for any wanted signal quality  and for any channel. For the protection of 99.9% of locations from DTT receiver overload (quasi overload free), the limiting interference median field strength is . For protection of 99% of locations,  , and for the protection of 95% of locations against receiver overload, .

The interference limits for the protection of the DTT receiver with respect to the protection ratio, on the other hand, vary with the quality of the wanted DTT signal and with the channel (results for WSD transmission in 1st and 2nd adjacent channels are shown in Table 3). In locations close to the coverage edge the satisfaction of PR is the limiting factor for the received interference level. Only in locations where the wanted DTT signal strength is high, the limits imposed by the overloading threshold are more stringent than the ones coming from the satisfaction of PR. These situations are marked in yellow in Table 26. 

Table 26: 
	Protection of 
X% of locations
	
	 (No DTT receiver overload)
	 
(Satisfaction of PR)
	
	Corresponding maximum  
	Resulting  

	
	
	
	
	
	
	
	
	
	

	X = 99.9%
	
	96.49
	66.06
	76.06
	
	0.90%
	0.90%
	94.10%
	94.10%

	
	
	
	71.06
	81.06
	
	0.54%
	0.54%
	98.93%
	98.93%

	
	
	
	76.06
	86.06
	
	0.22%
	0.22%
	99.75%
	99.75%

	
	
	
	81.06
	91.06
	
	0.14%
	0.14%
	99.86%
	99.86%

	
	
	
	86.06
	96.06
	
	0.12%
	0.12%
	99.88%
	99.88%

	
	
	
	91.06
	101.06
	
	0.11%
	0.01%
	99.89%
	99.99%

	
	
	
	96.06
	106.06
	
	0.10%
	0.01%
	99.90%
	99.99%

	X = 99%
	
	99.16
	71.04
	81.04
	
	2.89%
	2.89%
	92.11%
	92.11%

	
	
	
	76.04
	86.04
	
	2.08%
	2.08%
	97.39%
	97.39%

	
	
	
	81.04
	91.04
	
	1.39%
	1.39%
	98.58%
	98.58%

	
	
	
	86.04
	96.04
	
	1.13%
	1.13%
	98.87%
	98.87%

	
	
	
	91.04
	101.0
	
	1.09%
	0.48%
	98.91%
	99.52%

	
	
	
	96.04
	106.0
	
	1.01%
	0.04%
	98.99%
	99.96%

	
	
	
	101.04
	111.0
	
	0.46%
	~ 0%
	99.54%
	~100%

	X = 95%
	
	101.55
	75.48
	85.48
	
	7.85%
	7.85%
	87.15%
	87.15%

	
	
	
	80.48
	90.48
	
	6.75%
	6.75%
	92.72%
	92.72%

	
	
	
	85.48
	95.48
	
	5.64%
	5.64%
	94.33%
	94.33%

	
	
	
	90.48
	100.48
	
	5.20%
	5.20%
	94.80%
	94.80%

	
	
	
	95.48
	105.48
	
	5.12%
	1.31%
	94.88%
	98.69%

	
	
	
	100.48
	110.48
	
	5.03%
	0.13%
	94.97%
	99.87%

	
	
	
	105.48
	115.48
	
	1.24%
	0.01%
	98.76%
	99.99%



The last four columns in Table 26 give the maximum permissible  and the resulting  for WSD 
transmission in the 1st and 2nd adjacent channels. . The  limits correspond to the permissible interference levels for the protection of the DTT receiver against interference for X% of locations. The maximum  and the resulting  vary with the wanted median field strength . For instance, for locations where , quasi perfect DTT receiver operation with respect to interference (X = 99.9%) is observed with maximum  and a resulting  for 1st adjacent channel WSD transmission. Transmission in the 2nd adjacent channel is limited by  to cause maximum interference . In the same scenario, if DTT receiver operation is protected for X = 99% of locations, one obtains the maximum  and the resulting  for 1st adjacent channel transmission, whereas for 2nd adjacent channel transmission there is a limitation by  to maximum interference . For DTT receiver operation protected against interference in X = 95% of locations, up to 5.03% and 0.13% of  for 1st and 2nd adjacent channels transmission would be possible.
A5.14 IMPORTANT REMARKS FROM RESULTS IN TABLE 26
Values of maximum ΔLP shown in Table 26 are, as highlighted throughout the analysis, the maximum degradations in location probability that guarantee the protection of the DTT receiver against interference for X% of locations.
They serve thus as upper bounds for the choice of acceptable ΔLP levels. These upper bounds decrease with the increase of the wanted DTT signal level, since in this case the permitted interference level also increases and becomes more likely to not respect the protection ratio and the overloading threshold.

The general understanding expressed in ECC Report 159[2] that emission limits of a WSD may be increased in areas where the wanted DTT signal power is high is confirmed.
By protecting the DTT receiver against interference for X% of locations, the limiting interference increases with the wanted DTT signal level until the overloading threshold is met. For the 1st adjacent channel, the limitation by overloading occurs only at locations where the wanted median field strength is more than 25 dB higher than it is at the coverage edge.
 
 ΔLP =0.1% protects the DTT receiver operation against interference for at least X = 99.9% of locations (quasi perfect DTT receiver operation) for wanted field strengths that vary from  (coverage edge) up to at least  for 1st adjacent channel transmission and at least  for 2nd adjacent channel transmission. 
This contrasts with the strategy keeping degradation in location probability fixed. More flexibility on the usage of available spectrum without harmful degradation of DTT service is possible.

For DTT receiver operation protected against interference for X = 99.9% of locations (quasi perfect DTT receiver operation), the presented ΔLP limits provide resulting  for .
The limiting ΔLP values for these locations vary between 0.1% and 0.54% before the  is reached. Since  at the coverage edge is critical, in this case ΔLP > 0.1% should not be adopted. However, ΔLP > 0.1% and below the limits indicated in Table 26 for inner DTT coverage locations present acceptable LP levels.

If the DTT receiver operation is protected against interference for X = 99% of locations, the presented ΔLP limits provide resulting  for .
The limiting ΔLP values for these locations vary between 1.01% and 2.08% before the  is reached. Since  at the coverage edge is critical, in this case ΔLP > 0.1% should not be adopted. However,  ΔLP > 0.1% and below the limits indicated in Table 26 for inner DTT coverage locations present ΔLP levels that may be considered acceptable in some cases.

From the remarks above, it is concluded that multiple (higher than 0.1%) ΔLP values are feasible for high probability of DTT receiver protection against interference and for high levels of resulting LP. Appropriate/agreed protection criteria with respect to the coverage quality and the protection of the DTT receiver against interference should be defined by Administrations by considering several aspects. This methodology provides the upper limits for ΔLP..


A5.15 SCENARIOS AND RELEVANT PARAMETERS
It is important to define upper limits for the location probability degradation and the WSD EIRP according to the type of WSD and the DTT reception mode to be protected. There are three possible DTT reception modes: fixed outdoor, portable outdoor and portable indoor DTT reception. The considered WSD types are the ones present in Scenarios 1 to 8, in Annex 2 of complementary report A2: portable WSD (Scenarios 1, 2, and 3), fixed WSD at 10 m agl. (Scenarios 4, 5, and 6), and fixed WSD at 30 m agl. (Scenarios 7 and 8). Simulation parameters presented in Annex A5.8 of complementary report A2 for each scenario are adopted. Then, for each WSD type, limits for the location probability degradation and the WSD EIRP are presented for each DTT reception mode. 
Table 1 presents relevant parameters for the three DTT reception modes: the wanted DTT median field strength at the DTT receiver in the coverage edge (LP = 95%), , and reasonable values of protection ratio for co-channel, first, and second adjacent channels. Fixed outdoor DTT reception becomes possible with 56.21  wanted median field strength at 10 m agl. For portable outdoor DTT reception, it is needed a wanted median field strength at 1.5 m agl. of at least 61.21 , which corresponds to  = 78.21  at 10 m agl., with 17 dB height loss. For portable indoor DTT reception, 62.95  median field strength is needed at the DTT receiver (1.5 m agl.). In this case, the corresponding median field strength at 10 m agl. is 87.95 , where in addition to 17 dB height loss, 8 dB wall loss is considered. 
Table 1: Wanted DTT median field strength at the coverage edge (LP = 95%) and protection ratio.
	DTT reception mode
	

	Co-channel protection ratio PR(0) [dB]
	1st adj. channel protection ratio  [dB]
	2nd adj. channel protection ratio  [dB]

	Fixed outdoor
	56.21
	21
	-30
	-40

	Portable outdoor
	61.21 (78.21 at 10 m agl.)
	19
	-30
	-40

	Portable indoor
	62.95 (87.95 at 10 m agl.)
	17
	-30
	-40



The measurements of LTE interference into DVB-T receivers reported in ECC Report 148 and considered in ECC Report 159 are used to define the overloading thresholds according to the types of (LTE-like) WSD transmitter and DTT receiver, as shown in Table 2. Values obtained for the silicon USB antenna type are adopted as overloading thresholds for portable DTT receivers. For fixed DTT receivers, can and silicon set-top box and/or integrated TV antenna types are considered. Measurements of overloading threshold for portable WSD – fixed DTT receiver indicate a wide range of possible values, from which -20 dBm is adopted for both first and second adjacent channels.
Table 2: Overloading threshold.
	
	Fixed DTT
	Portable DTT

	
	1st adjacent channel overloading threshold  [dBm]
	2nd adjacent channel overloading threshold  [dBm]
	1st adjacent channel overloading threshold  [dBm]
	2nd adjacent channel overloading threshold  [dBm]

	 Fixed WSD
	-13
	-8
	-26
	-22

	Portable WSD
	-20
	-20
	-27
	-47



Protection ratio and overloading threshold have strong influence on the upper limits of permissible WSD interference at the DTT receiver, and consequently on the limits of location probability degradation and WSD EIRP. The methodology presented in this annex is applicable to any other values for these parameters, which can arise with the development of the actual WSDs.  
A5.16 MAIN RESULTS
The upper limits of  and WSD EIRP, and the resulting LP are presented below for the parameters given in Table 1 and Table 2. The reference geometries are given in Annex 2 or derived from it and A5.8 (case of portable indoor DTT reception scenarios). 
The first set of results is shown in Figure 1 for fixed outdoor WSD at 10 m agl., where the protection of a DTT receiver at the reference geometry is guaranteed for X = 99.9% of locations inside a pixel (quasi perfect DTT receiver operation with respect to interference). For fixed outdoor DTT reception (blue curves), the WSD EIRP upper limits for the second adjacent channel vary from about -2.6 dBm at the coverage edge to 29.75 dBm at locations where  (wanted median field strength at least 40 dB higher than at the coverage edge), when the maximum permissible interference is limited by the overloading threshold. The limiting scenario in this case is Scenario 4 in Annex 2. The corresponding  upper limit decays from 0.91% at the coverage edge to about 0.1% in the region where  ( is almost negligible for ). The curve of DTT LP which results from the WSD interference indicates that already in locations where the wanted median field strength is only 5 dB above the one at the coverage edge, the resulting LP is around 99%. 
If the protection of portable outdoor and portable indoor DTT reception modes is considered, red and black curves in Figure 1 indicate the upper limits of  and WSD EIRP, and the resulting LP. For portable outdoor DTT reception (red curves), the behavior of  upper limits and resulting LP is essentially the same as for fixed outdoor DTT reception, with similar values but for different coverage areas. The limiting scenario is Scenario 5 in Annex 2. As expected, the protection of this DTT reception mode imposes more restrictive upper limits for the EIRP of fixed outdoor WSD at 10 m agl. The protection of portable indoor DTT reception (Scenario 6 in Annex 2) for locations where  at 10 m agl. is at least 87.95  also imposes new restrictions in this region: the WSD EIRP upper limit is about 11.5 dBm at the coverage edge and increases until 29.2 dBm for  (wanted median field strength 20 dB higher than at the coverage edge). The corresponding  upper limits for portable indoor DTT reception are lower than for the other reception modes, going from 0.25% at the coverage edge to 0.1% with the increase of . 
[image: ]
Figure 1: Fixed outdoor WSD transmission at 10 m agl. – Upper limits for WSD EIRP at the 2nd adjacent channel and the , and the resulting LP for the protection of a DTT receiver at the reference geometry for X = 99.9% of locations inside the pixel. 

The EIRP upper limits for fixed WSD at 10 m agl. in the first adjacent channel are shown in Figure 2. Similar overall behavior, but more restrictive EIRP values are observed. 
[image: ]
Figure 2: Fixed outdoor WSD transmission at 10 m agl. – Upper limits for WSD EIRP at the 1st adjacent channel for the protection of a DTT receiver at the reference geometry for X = 99.9% of locations inside the pixel. 

The set of results for fixed outdoor WSD at 30 m agl. is shown in Figure 3. Once more it is considered the protection of a DTT receiver at the reference geometry for X = 99.9% of locations inside a pixel (quasi perfect DTT receiver operation with respect to interference). The  upper limits and the resulting LP are very similar to the ones obtained for fixed outdoor WSD at 10 m agl., but the WSD EIRP upper limits are higher because of the elevated coupling loss between WSD transmitter and DTT receiver. For the protection of fixed outdoor DTT reception (Scenario 7 in Annex 2), the WSD EIRP upper limits in the second adjacent channel increase from 22 dBm at the coverage edge () to 51.45 dBm for locations where . More restricted upper limits are obtained if portable DTT reception is taken into account. In the case of portable outdoor DTT reception (Scenario 8 in Annex 2), at locations where  at 10 m agl., WSD EIRP is limited to 26.3 dBm, and increases with  until , when it is limited by the overloading threshold to 43.7 dBm. Similar behavior is observed if the protection of portable indoor DTT reception is considered, with WSD EIRP limited to 24.81 dBm at the coverage edge ( at 10 m agl.), and 42.4 dBm for . 
From the results presented above, EIRP “masks” can be derived for fixed outdoor WSD. Figures 4 and 5 show the EIRP masks for the second adjacent channel for WSDs at 10 m and 30 m agl., respectively. If only fixed outdoor DTT reception is to be protected, the EIRP “masks” are given by the blue curves only. Depending on the values of relevant parameters (protection ratios, overloading thresholds, level of protection for the DTT receiver) the EIRP upper limits can change.
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Figure 3: Fixed outdoor WSD transmission at 30 m agl. – Upper limits for WSD EIRP at the 2nd adjacent channel and the , and the resulting LP for the protection of a DTT receiver at the reference geometry for X = 99.9% of locations inside the pixel. 
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Figure 4: EIRP “mask” for fixed outdoor WSD transmission at 10 m agl. (2nd adjacent channel). 

[image: ]
Figure 5: EIRP “mask” for fixed outdoor WSD transmission at 30 m agl. (2nd adjacent channel). 

Now the results for portable WSD are shown in Figure 6, where the upper limits of  and WSD EIRP (second adjacent channel), and the resulting LP are calculated for the protection of the DTT receiver for X = 99.9% of locations inside the pixel. The considered overloading thresholds are given in Table 2.
To protect the fixed outdoor DTT reception (Scenario 2 in Annex 2, blue curves in Figure 6), the portable WSD EIRP is limited to -2.6 dBm at the coverage edge () and increases linearly with  until , from where the WSD EIRP is limited by the overloading threshold to 14.75 dBm. The corresponding  upper limits vary from about 0.91% to 0.1% when entering the DTT coverage area, and achieve negligible values for . As in the case of fixed outdoor WSD, the LP which results with portable WSD interference is above 99% for locations where  is 5 dB above  at the coverage edge.
Because of the very low overloading threshold of portable DTT receiver with respect to portable WSD interference, -47 dBm, as indicated in Table 2 (from ECC Report 148), the protection of portable DTT reception restricts the portable WSD EIRP to a very low value, -25.2 dBm, for any location inside portable DTT coverage area. The relaxation of the protection criterion from X = 99.9% of locations to X = 99% or X = 90% of locations where the DTT receiver at the reference geometry (2 m distant from the WSD) is protected leads to still low and constant WSD EIRP limits like -22.5 dBm and -18.9 dBm, respectively. 
To illustrate the strong influence of overloading threshold values on the WSD EIRP upper limits, Figure 7 shows the EIRP upper limits for the operation of portable WSD in the first adjacent channel, whose overloading threshold is -27 dBm (from ECC Report 148). It is thus observed that the behaviour of WSD EIRP upper limits in this case is similar to the fixed WSD case. Therefore, according to the restrictions imposed by the overloading threshold, an EIRP “mask” for portable WSD transmission would follow: 1) the shape of WSD EIRP curves in Figure 6, with a constant EIRP value in the region of portable DTT coverage; or 2) the shape shown in Figure 7.   
[image: ]
Figure 6: Portable WSD transmission – Upper limits for WSD EIRP at the 2nd adjacent channel and the , and the resulting LP for the protection of a DTT receiver at the reference geometry for X = 99.9% of locations inside the pixel. 

[image: ]
Figure 7: Portable WSD transmission – Upper limits for WSD EIRP at the 1st adjacent channel for the protection of a DTT receiver at the reference geometry for X = 99.9% of locations inside the pixel. 

[INdT editor’s note: The text of the concluding section of Annex 5, if it is needed, is proposed below.]
A5.15 17 [PLACEHOLDER FOR CONSIDERATIONS ABOUT THE PREVIOUS SECTIONS]CONCLUSIONS
The two approaches presented in this Annex provide location specific maximum EIRP limits for different types of WSDs and DTT reception modes. This content serves as guidance for Administrations, since it discusses first the adoption of a fixed level of degradation of the DTT coverage quality as protection criterion (A5.2 – A5.9), and then the adoption of variable levels of degradation of the DTT coverage quality according to the capabilities of the DTT receivers in handling interference (A5.10 – A5.16).
[bookmark: _GoBack]
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