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10
Antenna-to-Antenna Isolation 

10.1
Rationale for MCL value

The coupling losses between two co-sited base stations are depending on e.g. the deployment scenario and BS antenna gain values. As seen from e.g. [28], different deployment scenarios give raise to a large variation in coupling loss values. However, in order not to have different requirements for different deployment scenarios, it is fruitful to use one value of the minimum coupling loss (MCL) representing all deployment scenarios.

For the case of two operators co-siting their antenna installations on a roof-top, the antennas could be situated in each other's far-fields and the isolation that occur between the sites can be analysed using the ordinary Friis' transmission equation:
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where R is the distance between the antennas,
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 is the wavelength and Gain is the total effective gain of the two antennas.

When applying this equation to a deployment scenario with a separation distance of 10 meters between the two sites, both using 65 (14 dBi) sector antennas, an isolation of about 30 dB occur when the antennas are situated in a 35 angle compared to each other. This deployment scenario is regarded as typical to many co-sited antenna installations.

A coupling loss value of 30 dB also coincides with the minimum coupling loss value reported in [29] and one of the measured antenna configurations in [28]. It is also typical to many existing installations, as reported by several operators.

10.2 Rational for MCL value for base stations located in proximity to each other
10.2.1 Urban BS and indoor BS
The MCL for the case of urban BS and indoor BS calculated below.  The calculation takes into account the generally higher density of indoor BSs compared to urban BSs, when the urban BSs are deployed in the macro layer and the indoor BSs are deployed in the pico layer.  To take this fact into account it is assumed that a macro urban BS is surrounded by a larger number of indoor  BSs placed at a typical distance from each other. The position of the urban BS relative to the arrangement of indoor BSs and the locations in which the indoor BSs are present are chosen  randomly for each test case.  For each test case, the minimum coupling loss between the urban BS and all of the surrounding indoor BSs is recorded.  The distribution of the worst case coupling loss for the calculated set of random test case anailized is ploted.  The worst case MCL is defined as the 90% probability worst case MCL value for the random cases analyzed.  Recognizing that for the remaining 10% of the cases MCL performance can be obtained by operator coordination and agreement.  

a) Scenario

The scenario is depicted in Figure 31B, below.  Indoor BSs are located inside blocks arranged according to a Manhattan grid where the road width is 15 m and the block size is 110 m. The urban BS is assumed to be located on top of the center block at a random location within the green (shaded) area. Indoor BSs can potentially be present in every building, and up to the highest floor. There are up to four indoor BSs per floor, and the height difference between the indoor BSs on the highest floor and the urban BS is assumed to be 15 m. It is also assumed that there is another grid of indoor BS at a lower floor at a height of 7 m. 

The number of indoor BS’s that are actually present (density) is a parameter of the calculation.  The indoor grid locations which do have an indoor BS are choosen randomly with the total number choosen as function of the choosen density.  For each trial a subset of locations for the indoor BS’s is randomly selected along with a position for the urban BS within the green area shown below.
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Figure 31B Assumed deployment scenario for macro urban BS and pico indoor BS in proximity. The crosses are possible locations for the indoor BS’s. The urban BS may be anywhere within the green area.

b) Propagation model

Free space propagation loss added to building penetration loss of 10 dB is assumed between the urban and the indoor BSs. Frequency is 1.92 GHz.

PL(d) = 38.1 + 20 log10(d in meters) + 10 dB

c) Antenna patterns

Figure 31C shows the antenna patterns assumed for the analysis. The macro antenna (Tiltek) has a downtilt of 2 degrees and a gain of 16.5 dBi. Figure 31D shows the pico antenna (Astron H-1905) has a gain of less than -3 dBi for the relevant elevation angles. These data are available from the internet site of the manufacturers.
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Figure 31C. Assumed antenna patterns for the macro urban BS/pico indoor BS.
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Figure 31D. Assumed antenna patterns for the macro urban BS/pico indoor BS.

d) Coupling loss results

Coupling loss between a pair of BSs is obtained by subtracting the gains of the antennas from the feeder losses and propagation loss. Variations in azimuth of the gain of the urban BS are ignored (i.e. it is assumed that the indoor BS is always in the direction of the maximum gain in azimuth) Feeder losses are assumed to be 4 dB for both BSs combined. The distribution of the coupling loss between the urban BS and the most coupled indoor BS is shown in Figure 31E, below. 
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Figure 31E. Distribution of the coupling loss between the urban BS and the most coupled indoor BS, for different densities of indoor BS’s (100% corresponds to a full grid).

�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��http://www.3gpp.org/3G_Specs/3G_Specs.htm�


�PAGE \# "'Page: '#'�'"  �� Enter the title of the Spec to be changed (not the title of the CR!) here.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/�


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/archive/21_series/21.900/" ��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. correction).


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Enter an X in the box if any other specifications are affected by this change.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.





CR page 1

_1047898238.unknown

_1013338735.unknown

