
Method and arrangement in a telecommunication system for estimating frequency 

dependent resistance of a transmission line. Insertion loss per length unit of the 

transmission line at a first frequency is determined. Thereupon a first resistance per 

length unit based on the determined insertion loss per length unit of the transmission line 

is calculated. Effective resistance per length unit at a second frequency based on the 

calculated first resistance is calculated. The calculated effective resistance could be used 

when estimating the insertion loss for the second frequency and all frequencies of 

interest. 



We Claim: 

1. A method in a telecommunication system for estimating frequency 

dependent resistance of a transmission line, comprising the steps of 

- determining (310) insertion loss per length unit of the transmission line at 

a first frequency, 

- calculating (320) a first resistance per length unit based on the determined 

insertion loss per length unit of the transmission line; and 

- calculating (330) effective resistance per length unit at a second frequency 

based on the calculated first resistance. 

2. A method according to claim 1, further comprising the step of 

- calculating (340) an insertion loss per length unit at a second frequency 

based on the calculated effective resistance. 

3. A method according to any of the claims 1-2, wherein the calculated 

first resistance per length unit is the resistance of the transmission line at DC or at a 

frequency which is close enough to DC that the skin effect is substantially not 

noticeable. 

4. A method according to any of the claims 1-3, wherein the effective 

resistance per length unit at the second frequency is calculated substantially as 

FTTY 
R' = /?o -m + -^ where /(, is calculated based on R'^ and R'^ is the 

V W o J 
first resistance per length unit and / is the second frequency. 

5. A method according to claim 4, wherein /„ is calculated as 

2R' 
f^ -—J where // is the permeability of the conductor of the 
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transmission line and K is the proximity factor of the conductor of the transmission 

line. 

So 



FIELD OF THE INVENTION 

The present invention relates to a method and arrangement in a 

telecommunication system, in particular to methods and arrangements for estimating 

frequency dependent resistance of a telecommunication transmission line. 

BACKGROUND 
Single-Ended Line Test (SELT) or Double-Ended Line Test (DELT) (known 

as Loop Diagnostics in some Digital Subscriber Line (DSL) standards), can be used to 

determine characteristics such as attenuation of a telecommunication transmission line. 

SELT is typically performed from a DSL Access Multiplexer (DSLAM) in the Central 

Office (CO). Together with knowledge about transmitter and noise power spectral 

densities (PSDs), an accurate estimate of attenuation can be used to determine line 

capacity. An advantage of using SELT to determine attenuation is that there is no need 

for installation of Customer Premises Equipment (CPE). Thus, it is usable as a tool for 

service pre-qualification. However, in order to determine line capacity accurately in e.g. 

a DSL system, attenuation per frequency must be known. 

Another application where attenuation versus frequency is required is in order 

to perform so called Upstream Power Back Off (UPBO) for VDSL2. UPBO means that 

the CPEs adapt their transmitted signal so that the received power spectral density at the 

DSLAM is constant, independent of loop length. This requires a method to calculate the 

attenuation for all frequencies of interest, given only a limited amount of infonnation. 

For UPBO, it is assumed that attenuation can be described sufficiently as a constant 

times the square root of frequency. 

In certain applications, attenuation is measured or given at one or more 

frequencies but in order to determine line capacity it may be needed to know attenuation 

for other frequencies. 

Several methods of determining attenuation per frequency are based either 

explicitly or implicitly on effective resistance per frequency. Prior art in the area of 

determining attenuation per frequency is based on the following approaches; 
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