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10 Antenna-to-Antenna Isolation

10.1 Rationale for MCL value for co-located base stations

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 alarge 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:

Isolation [dB] = 20 Ioglo(¥J — Gain[dBl],
where R is the distance between the antennas, A 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 aso coincides with the minimum coupling loss value reported in [29] and one of the
measured antenna configurationsin [28]. It isalso typical to many existing installations, as reported by severa
operators.

10.2 Rationale for MCL value for operation of base stations in
the same geographic area

In general, unwanted emissions limits of base stations for coexistence are devided into requirements for operation in the
same geographic area and co-located base stations. The requirements for operation in the same geographic area protect
the victim mobile and the requirements for co-located base stations protect the victim base station.

Due to the spectrum arrangement of TDD and FDD, 3GPP defines in addition unwanted emission limits for TDD base
stations for protection of the victim base station for operation in the same geographic area. In the same way as for co-
located base stations, these additional limits are based on a specific MCL value between base stations. The assumed
MCL values between base stations for operation in the same geographic area are explained below.

10.2.1 Wide Area and Geneal Purpose Base Station

It is assumed that the Wide Area and General Purpose BSis mainly deployed in Micro and Macro Environments. Due
to the low receiver noise floor of the Macro base station, it is assumed that the Macro BS to Macro BS interference
scenario isthe most critical situation. That means eventhough the coupling loss for Micro BS to Micro BS or Macro BS
to Micro BS may be lower, the desensitisation of the Micro BS would lead to |ess demanding requirements.

The following scenario is captured in chapter 7.4.1.2.1.3 BS-to-BS propogation model:
87 dB Pathloss (288 m Line-of-sight)
+13dB TX antennagain
+13dB RX antennagain

-6 dB Reduction in effective antenna gain due to antennatilt
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=67dB MCL

A MCL of 67 dB is considered as the reference scenario for Macro BS to Macro BS interference for operation in the
same geographic area.

For the adjacent channels, where the ACLR requirement applies, an increase of 7 dB for the MCL is assumed, that
means aMCL of 74 dB. Theincreasein MCL isjustified by the lower number of interfering base stations, if only
adjacent carriers are considered. Further, if the adjacent channels are controlled by the same operator, the carriers may
not be deployed in the same hierarchical cell layer in proximity. Note that a requirement for adjacent carriers based on a
MCL of 74 dB between Macro base stations may be as well used for Macro base stations with aMCL of 67 dB, if a
higher desensitisation of the victim base station is acceptable. I. e. for FDD Macro base stations with aMCL of 67 dB
instead of 74 dB the desensitisation would be 3 dB instead of 0.8 dB.

10.2.2 Local Area Base Station

It is assumed that the Local Areais deployed in Pico Environments. Due to the low receiver noise floor of the Macro
base station, it is assumed that the Pico BS to Macro BS interference scenario is the most critical situation. That means
eventhough the coupling loss for Pico BSto Pico BS or Pico BS to Micro BS may be lower, the desensitisation of the
Micro and Pico BS would lead to less stringent requirements.

The Pico BSissimilar to amobilein respect to output power, antenna gain and antenna heights. Therefore for the Pico
BSto Macro BS, the same MCL asfor the UE to Macro BSisassumed. |I. e. aMCL of 70 dB is considered as the
reference scenario for Pico BS to Macro BS interference for operation in the same geographic area.

For the adjacent channels, where the ACLR requirement applies, an increase of 7 dB for the MCL is assumed, that
means aMCL of 77 dB. Theincreasein MCL isjustified by the lower number of interfering base stations, if only
adjacent carriers are considered. Note that a requirement based on aMCL of 77 dB between Pico and Macro base
station may be as well used for base stations with aMCL of 70 dB, if a higher desensitisation of the victim base station
isaccepted. |. e. for FDD Macro base stations with aMCL of 70 dB instead of 77 dB to Pico base stations the
desensitisation would be 3 dB instead of 0.8 dB.

For the adjacent channels, where the ACLR requirement applies and the carrier separationis5 MHz or less, an
additional increase of 10 dB for the MCL is assumed, that meansa MCL of 87 dB. Theincreasein MCL isjustified by
the fact that Local Area base stations will be deployed indoors or significantly below roof top. In these scenariosit may
possible to increase the MCL by some adjustment (e.g. deployment around the corner or in the next room). Further, if
the adjacent channels are controlled by the same operator, the carriers may not be deployed in the same hierarchical cell
layer in proximity. The additional 10 dB assume atypical indoor to outdoor penetration |oss.

10.3 Rationale for MCL values for co-sited base stations of
different classes

The requirements for co-location of base stations assume 30dB minimum coupling loss between base stations of the
same class. However, even if the requirements for the BS classes have been derived based on specific deployment
assumptions for each class, a co-siting of different classes cannot be excluded. Due to the relaxed requirements for
spurious emissions and blocking for the Medium Range and Local AreaBS a coupling loss of 30 dB is not sufficient to
enable co-existence in case of co-siting of different classes. Therefore, if BS' s of different classes are co sited, the
coupling loss of 30 dB assumed for co-location must be increased by the maximum difference between the
corresponding limits of spurious emissions and blocking for the co-sited BS classes. The corresponding additional
coupling loss values to be added to the 30 dB coupling loss for co-location are listed in table 10.1 and table 10.2.
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Table 10.1: Required additional coupling loss for co-siting of different FDD and GSM BS classes

EDD BS Co-sited system
class Macro BTS Micro BTS Pico BTS

GSM850/ DCS1800/ GSM850/ DCS1800/ GSM850/ DCS1800/
GSM900 PCS1900 GSM900 PCS1900 GSM900 PCS1900

Wide Area 0dB* 0dB* 0dB 0dB 0dB 0dB

BS

Medium 19dB 11dB 0dB* 0dB* 0dB 0dB

Range BS

Local Area 28 dB 20 dB 21 dB 16 dB 0dB* 0dB*

BS

Note:

co-location of BS of same classisincluded here for completeness

Table 10.2: Required additional coupling loss for co-siting of different EDD BS classes

FDD BS class Co-sited FDD BS class
Wide Area BS Medium Range BS Local Area BS
Wide Area BS 0dB* 10 dB 22 dB
Medium Range BS 10 dB 0dB* 14 dB
Local Area BS 22 dB 14 dB 0dB*
Note: co-location of BS of same class isincluded here for completeness
11 Modulation accuracy
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