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1 Introduction
In the last meeting the WF [1] on co-location concept was approved. The WF contained a number of open issues and same agreements. 

One open issue which has not been previously discussed is that of the polarisation of the co-location reference antenna.

This paper discusses co-location and polarisation.

2 Discussion

There are a number of requirements identified as co-location requirements:
· Transmitter spurious emissions- co-location with other base stations

· Transmitter intermodulation

· Tx OFF requirements

· Co-location blocking

Transmitter spurious emissions and Tx OFF requirements are both concerned with measuring unwanted power from the AAS, transmitter intermodulation and co-location blocking involve injecting a signal into the AAS.

2.1 Conducted assumption

The conducted requirements all use the assumption of 30dB coupling between the transmitter and receiver of 2 co-located BS, this value was taken from [2]. In particular case IV where the 2 antennas are horizontally separated. The results of the antenna isolation are shown in Figure 1 below:
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Figure 1. co-location results for configuration IV 
It can be seen that the measurements were done with antennas of the same type i.e. the same polarisation and also tests were done for both vertically polarised antennas and also cross polarised antennas. Considering the application and the frequency range for UTRA and E-UTRA AAS BS, these would be the most likely scenario’s (however the specification should perhaps not prevent any other applications).
So polarisation matching was imbedded in the 30dB assumption for the co-location requirements.

2.2 Polarisation for radiated requirements
2.2.1 Emissions

The co-location requirements are scaled based on the assumption that the OTA AAS has 8 or more transceiver units and it is hence equivalent to 8 non-AAS transceivers.
The emissions limit for co-location emissions in [1] is hence:



[image: image4.wmf](

)

30

log

10

10

-

+

=

N

P

P

conducted

OTA

 (dB) where N=8 for E-UTRA and 4 for UTRA.
If the system used a dual polarised antenna (which is very likely) then half the transceivers would likely be on one polarisation and half on the other. Hence for a dual polarized system the requirement should be:
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and 
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Where P1 and P2 are 2 orthogonal polarisations in the co-location reference antenna.
Alternatively the requirement could be written as:
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So the co-location reference antenna should capture 2 orthogonal polarisations (any 2 are acceptable they do not have to match the AAS) and the sum of the 2 polarisations should be lower than the requirement. 

i.e.

For emissions and TX OFF requirements the co-location reference antenna has cross polarised elements and 2 conducted outputs POTA_P1 and POTA_P2 .
As the spurious emissions are likely to be noise like then they will be de-correlated, so the output from the 2 orthogonal polarisations will not for a resultant 3rd polarisation, hence it is not possible to use polarisation matching to capture all the unwanted power.

Note. For conformance it is acceptable to use a test antenna with a single polarisation and use it in 2 orthogonal polarisations and add the results.

2.2.2 Interferers

The TX IMD requirement and the receiver co-location blocking requirement both require that a signal in injected into the front end of the AAS.

TX IMD

For IMD there are a number of assumptions:

· The interfering BS is the same type as the victim

· Same total output power

· Same antenna polarisation

· The emissions from the victim are specified based on all transceiver units

As the emissions requirements are a sum of all transceiver units as a TRP, then it is important that all transceiver units have an interferer applied simultaneously. Unlike the co-location emissions requirement it is not possible to separate the 2 polarisations, so interference must be applied from both polarisations at the same time.
It can be assumed that if the interferer has a total power PRated,t,TRP then PRated,t,TRP/2 will be applied to each polarisation simultaneously.
As it is assumed that the 2 polarisations are orthogonal, the signals applied to each should be non-correlated to prevent any unintended orthogonally between the polarisations.

Co-location blocking

For the co-location blocking requirement a similar argument can be applied, the wanted signal is applied OTA from the RIB and the resulting throughput metric will be based on the total receiver performance. 
However as the performance of the receiver is measured against a radiated wanted signal which is polarisation matched, effectively only the receivers which are connected to that polarisation are tested, so if the receiver uses dual polarisation the requirements will apply to each polarisation separately.

It important for interference requirements that the interferer is applied to all the receivers which are being considered for the sensitivity metric. So it must be ensured that the interfere is applied to the same polarisation as the wanted signal.
Currently in the rel 13 specification in the core specification (TS 37.105) polarisatin matching is mentioned for the OTA sensitivity requirement:

The OTA sensitivity EIS level declaration shall apply to all supported polarizations, under the assumption of polarization matching. 

And in the conformance requirement  (TS 37.145-2) in the test procedure it states:
5) Ensure the polarisation is accounted for such that all the power from the test antenna is captured by the AAS BS under test.
When testing the receiver sensitivity alone the following cases for polarisation matching were discussed in the past:

1. If the AAS receiver has crossed polarized antennas and is adding the power from both polarisations together in the BB (with MRC algorithm or similar) then the then all the power is captured whatever the polarisation of the test antenna, so no polarisation matching is necessary.

2. If the AAS receiver has a antenna with a single polarisation then it will be necessary to match the polarisation of the test antenna to it. How that is done is left to the test procedure.

The interfere is applied as a single polarisation (as it is CW even if it were transmitted on crossed polarised antennas the resultant would be a single polarisation) then it will not be input to each of the receivers at the same level and hence would not be performing the intended purpose of the test.

So for the co-location blocking tests the 2nd option must be used where the polarisation of the wanted signal and the interferer is matched to that of the receiver, if the receiver uses dual polarisation then the 2 polarizations must be tested separately.

For the core requirement it is sufficient to state that a single polarisation is specified and that both the wanted signal and the co-location reference antenna are polarisation matched to the AAS.

The wanted signal is applied at the RIB over the REFSENS RoAoA and is equal to minSENS+6dB

The interfering signal is applied to the co-location reference antenna conducted input and is at a level of Pint_conducted + 30dB i.e. 16 dBm +30 = 46dBm

3 Summary
· For emissions requirements the specified power levels should relate to the total power from the AAS, as the unwanted signal are likely to be non-correlated it is necessary to measure 2 orthogonal polarisations and add the results.
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In this case the co-location reference antenna definition should state for example:

For emissions and TX OFF requirements the co-location reference antenna has cross polarised elements and 2 conducted outputs POTA_P1 and POTA_P2 .

· For TX IMD where the interfering signals are modulated, the co-location reference antenna has cross polarised elements and the interfering signal applied to each polarisation should be non-correlated and at a power level of PRated,t,TRP/2.
· For co-location blocking for the core requirement it is sufficient to state that a single polarisation is specified and that both the wanted signal and the co-location reference antenna are polarisation matched to the AAS.

· The wanted signal is applied at the RIB over the REFSENS RoAoA and is equal to minSENS+6dB

· The interfering signal is applied to the co-location reference antenna conducted input and is at a level of Pint_conducted + 30dB i.e. 16 dBm +30 = 46dBm
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� REF _Ref481669334 \r \h ��[3]�Fig. 5: Results from measurements�of the isolation between vertically �polarised antennas (A-C) mounted in configuration IV (Horizontal separation).�
�






� REF _Ref481669334 \r \h ��[3]� Fig. 10: Results from measurements�of the isolation between dual polarised antennas (D) mounted in configuration IV (Horizontal separation).








_1571037696.unknown

_1571037704.unknown

_1571037820.unknown

_1570960424.unknown

