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Australia

preliminary draft new recommendation

Protection requirements of broadcasting systems against interference 
caused by wired telecommunication systems,
using an electric power supply 

Background 

Australia is considering the potential introduction of these systems as a means of supplying high speed data with a minimum infrastructure cost.  A number of systems are being trialled.  Measurements and observations from some of these trials have been reported on the Australian Communications and Media Authority (ACMA) website.

In addition, submissions were recently invited and received on a discussion paper titled “Management of Interference from Broadband over Power Line Applications”.  The discussion paper and the submissions can also be found on the ACMA website.

Australia supports the need for debate and timely progress of this Preliminary Draft New Recommendation (PDNR).

Discussion

A study of minimum useable signal levels across MF, HF and low VHF bands was undertaken in an attempt to develop domestic Australian requirements for the total protection of broadcasting services from this interference.  The study supports work done by WP6E in developing this PDNR proposing protection of broadcasting systems at levels derived from the “quiet rural” electrical noise data given in Recommendation ITU-R P.372-8.

Attachment 1 provides an extract of information from a report
 that suggests minimum useable signal levels and protection requirements for broadcasting services in Australia against interference from BPL/PLT systems.

Attachment 2 contains a summary of a comparison of measured background noise levels in a representative rural/semi rural area against data produced using Recommendation ITU-R P.372-8 software.

The analysis in those attachments indicates that day-time background noise levels in rural areas in Australia are consistent with the background noise levels derived from Recommendation ITU-R P.372-8.  In particular, the observed noise levels appear to fall between the “quiet rural” and “rural” values of Recommendation ITU-R P.372-8.

Australia therefore supports the basic premise in the formulation of the PDNR.

Australia brings to the attention of Working Party 6E the following aspects of the PDNR draft which may require further consideration:

1)
Recommends 2 seeks to impose limits for conducted interference.  Australia questions whether the issue of conducted interference is within the scope of the ITU-R and whether this issue may be better addressed by a more appropriate body such as the International Special Committee on Radio Interference (CIPSR).  Regardless, the reference to Figure 3 limits (which are radiated limits) for the conducted limits is clearly inappropriate.

2)
While the PDNR identifies limits for radiated interference, it does not provide information on appropriate methods for compliance testing, including such fundamental information as measurement distance.

3)
Reviewing of Annex 1 reveals some inconsistency.  For example: Curve F (Figure 3) is identified as the average value of interference field strength, which is 20 dB below curve D (Figure 2).  However, the latter is derived from the equation (7) which reflects RMS values.

4)
The 8 kHz band width for the calculation of noise does not seem appropriate, as most available measurement equipment has a bandwidth of 9 kHz.

Proposal

There is potential for confusion in use of the term ‘electric power supply’ in the PDNR. This term could be interpreted to refer to the internal power supply found in a piece of electronic equipment. Australia proposes in Attachment 3 modifications to the PDNR which seek to clarify the meaning by replacing reference to ‘wired telecommunication systems, using an electric power supply’ with ‘power line telecommunication systems’.

Australia urges WP 6E to also give due consideration to the issues raised in the discussion section above.

Attachments:

1)
An approach towards derivation of broadcasting protection against BPL/PLT signals.

2)
Comparison between measured noise levels and Recommendation ITU-R P.372-8 predictions.

3)
Proposed revision to the preliminary draft new Recommendation.

Attachment 1

An approach towards derivation of broadcasting protection
against BPL/PLT signals

Background:

This attachment extracts information from a larger report that reviews minimum protected broadcasting signal levels used in the planning and protection of broadcasting services at MF, HF and low-VHF, together with background noise levels to derive requirements for protection of broadcasting services from broadband over power lines (BPL) emissions.

1
Minimum Protected Signal Levels

This part of the attachment establishes the minimum signal levels that are used in broadcasting planning as a basis for determination of coverage and protection of the achieved coverage area.  Identification of minimum useable signal levels is the basis for an assessment of the compatibility between broadcasting services and proposed BPL installations.  The signal levels for MF-AM, VHF-FM and Band I TV services are drawn from the Australian communications and media Authority’s broadcasting planning Manual
, while the HF values are obtained from ITU-R documents including the Radio Regulations and Recommendations.  The protected field strength represents the minimum signal level that is required to deliver acceptable quality reception using a reasonable balance of receiver performance and cost.  Planning of broadcasting services aims to protect these minimum signal levels from co-channel and adjacent-channel interference.  The protection ratio is that value of signal to noise or signal to interference ratio that is needed to achieve the planned signal quality (audio or video signal-to-noise ratio) at the planned edge of coverage.

Table 1

Minimum Protected Signal Levels with derived interference level 

Service
Zone
Protected field strength

dBμV/m
Protection ratio

dB
Derived maximum interference level

dBμV/m

MF AM (1)
Rural
54
30
24

HF AM (2)

40 (3) (4)
34 (S/N)
6

FM (1)
Rural
48
45
3

Band 1 TV (1)
Rural
50
52
-2

Band 2 TV (1)
Rural
50
52
-2

NOTE 1 – drawn from ACMA Broadcasting Planning Manual

NOTE 2 – ITU-R Resolution 543 (WRC-03)

NOTE 3 – ITU-R Radio Regulations Appendix 11

NOTE 4 – Recommendation ITU-R BS.703

2
Validation of minimum useable signal levels:

To validate these figures, it is necessary to compare them against the background noise levels expected at various locations.  Information related to radio noise levels is given in Recommendation ITU-R P.372-8 “Radio Noise”.  Noise levels are both frequency and location dependent and time variable on a diurnal and seasonal basis. 

Analysis of Recommendation ITU-R P.372-8 shows that the minimum background noise levels for MF and HF bands are determined by man-made noise, even in rural areas, and that the minimum noise levels (and thus lowest useable signal levels) occur during local day-time.

Using the Canberra region as an example and applying the ITU-R Study Group 3 software that is associated with Recommendation ITU-R P.372-8, we can derive the following Table.  This computer program extracts naturally occurring and man-made noise data from Recommendation ITU-R P.372-8 to determine a value for “overall background noise” which sets the lower limit to the value of minimum useable signal.

Table 2

Rec. 372 Overall Electrical Noise Levels for the Canberra Region

Season
Frequency
Overall electrical noise level

(En) min (1)(2)
Overall electrical noise level 

(En) max (1)(2)


MHz
dBμV/m
dBμV/m

Winter
1
11
16


5
2
8


10
5
6


15
3.5
3.5

Summer
1
-1
23


5
2
13


10
4
9


15
2.5
7.5






All Year
57
6



64
5



98
4


NOTE 1 – Derived from Recommendation ITU-R P.372-8

NOTE 2 – Equivalent single carrier signal level derived from noise power density (dBm/Hz) data.

This table indicates that the HF-AM and VHF-FM protected field strengths (Table 1) are sensibly related to background noise levels.

The protected minimum MF-AM field strength is somewhat higher than that required to just overcome background noise levels.  Section 4A.5 of the ACMA Broadcasting planning Manual indicates that the specified minimum useable signal level at MF is determined by the assumed receiver internal noise limited sensitivity.

Attachment 2

Comparison between measured noise levels in a representative rural/semi‑rural area and Recommendation ITU-R P.372-8 predictions

The Canberra region is predominantly a broad-acre farming environment that is representative of large parts of rural Australia.  Close to Canberra, there is extensive rural residential development (single domestic dwellings on large blocks).  There are a number of small population centres that serve as commercial and administrative centres for the surrounding agricultural districts.  A small sample of representative locations was chosen based on ease of road access to evaluate background electrical noise levels across the region.  Electricity reticulation in the region is predominantly by means of overhead, single and multiphase open-wire lines.

The Table reports individual site measurements, the average at each frequency across all four sites and noise level values derived by means of the Study Group 3 software based on the "quiet rural" and "rural" categories in Recommendation ITU-R P.372-8.

Table 1

Measured noise levels outside Canberra and Rec. 372-8 Predictions


Frequency

(kHz)
Measurement site
Average Measured
Rec. 372 Quiet Rural

Level (6)

(dBμV/m)
Rec. 372 Rural


Level (6)

(dBμV/m)


Rural Residential (1)


Rural Village (2)


Rural Roadside (3)


Rural Village (4)







Level (5)  (dBμV/m)



746
11
15
10
6
10.5
0
13

1753
7
8
3
4
5.5
-2
10

1947
3
-
-
-

-
-

3600
9
6
2
7
6
-5
7

8000
-4
6
1
5
2
-3
5

(MHz)


14
1
5
7
7
5
0
4

26
-11
2
-6
-5
-5
-9
0

NOTE 1 – Single houses on large blocks (2 – 6 acres/0.8 – 2.4 ha).

NOTE 2 – Mixed residential and commercial. Single houses on low density blocks (0.25 acre/0.1 ha), one block from commercial centre, overhead powerlines along street.

NOTE 3 – Rural roadside, no nearby buildings or power lines.

NOTE 4 – Commercial area behind main street, overhead powerlines along street.

NOTE 5 – Measured with spectrum analyser using trace averaging (smoothed peak) function and 10 kHz resolution bandwidth.

NOTE 6 – Derived for 9 kHz bandwidth.

Attachment 3

preliminary draft new recommendation

Protection requirements of broadcasting systems against interference 
caused by power line telecommunication systems.
The ITU Radiocommunication Assembly,

considering

a)
that new telecommunication systems are being developed which utilize electric power lines for the transmission of signals;

b)
that those telecommunication systems and occupy a broad bandwidth that affects the use of LF, MF, HF and VHF frequency bands;

c)
that those transmission lines are not designed or installed for the wideband signal transmission, and radiation from the wires will inevitably occur;

d)
that any unwanted radiation and from such systems may cause interference to the reception of broadcasting services;

e)
that broadcasting systems are designed taking into account intrinsic receiver noise and external radio noise, including atmospheric, man-made and galactic noise;

f)
that radiation from such systems increase the level of man-made radio noise, causing increase of the external radio noise;

g)
that increase of external radio noise results in increase of the minimum usable field strength and degradation of the reception quality of the broadcasting services;

h) that Recommendation ITU‑R P.372 describes levels of some types of radio noise;

j)
that the reception environment of broadcasting services should be protected from interference,

noting

a)
that No.15.12 of the Radio Regulations states that: administrations shall take all practicable and necessary steps to ensure that the operation of electrical apparatus or installations of any kind, including power and telecommunication distribution networks, but excluding equipment used for industrial, scientific and medical applications, does not cause harmful interference to a radiocommunication service and, in particular, to a radionavigation or any other safety service operating in accordance with the provisions of these Regulations (in this matter, administrations should be guided by the latest relevant ITU‑R Recommendations);

b)
that signal peak factor of such systems may be higher than the ordinary broadcasting receiver noise;

c)
that the broadcasting service in a low SNR environment, which is marginally available with analogue modulation (AM) transmission, may be completely lost with digital modulation transmission operated with transmitting power reduced by some dB for compatibility with AM;

d)
that external radio noise together with the broadcasting received signal may be attenuated when inside the building;

e)
that electric equipment connected to a power socket may generate additional radiation of power line telecommunication system.
f)
that a broadcasting receiver connected to a power socket may receive noise coming from power line telecommunication system directly through its own power cable, in particular when an external long wire antenna is used for better reception;

g)
that the broadcasting receiver with an AC power supply is usually located close to a wall where an AC power socket is provided and AC power lines are installed,

recommends

1
that radiated noise of power line telecommunication systems coming from an electric power supply and from electric equipment connected to a power socket, should not be higher than the value given  in Section 5 and Fig. 3 of Annex 1 at any place, including in the room. 

2
That interference through a receiver power cable to a broadcasting receiver using an electric power supply should not be higher than the value given in Section 5 and Fig. 3 of Annex 1, including the case when an external long antenna is used.

Annex 1

No change.

___________________
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