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--------------Start of change-------------
5.1.2
Co-location requirements
5.1.2.1
Core requirements
There are a number of requirements which are based on the assumption of a co-located BS of the same specification as the BS under test.

These requirements include:

-
Transmitter spurious emissions- co-location with other base stations

-
Transmitter intermodulation

-
Tx OFF requirements

-
Co-location blocking

The non-AAS requirements at the antenna connector assume that the co-located BS have a coupling factor between them of 30dB. This coupling factor is used to calculate the interferer level at a co-located victim in the case of the spurious emissions requirement, and the interferer level at the antenna connector from a co-located aggressor BS.

The figure of 30dB is based on measurement of coupling levels between typical BS antennas and is documented in [26] for the following scenarios:
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Figure 5.1.2-1: The different scenarios used during the antenna coupling measurements. d denotes displacement

In most scenarios the reported coupling factor between antennas was greater than 30 dB. The figure of 30 dB comes from scenario IV when d is 25 cm.

This figure agrees with the calculation for horizontal isolation coupling in [27].

There are a number of issues which make translating the existing conducted requirement into an OTA requirement difficult.

-
The required level of RX band spurious emissions is too low to measure in the far field.

-
The out of band antenna gain of the AAS BS is not known.

-
The interferer power level for the IMD requirement in the far field is very high.

However OTA requirements have the advantage that the original co-location scenarios can be used to derive the requirement. The requirements can therefore be derived by defining both the type of co-located reference antenna and also how close it is to the AAS BS. This is referred to as the proximity method.

The co-location reference antenna can be regarded as having 2 interfaces, a proximity OTA interface which couples with the AAS BS and a conducted interface where the AAS BS requirements are set (and measured). For each of the co-location requirements the co-location power specified at the transceiver array boundary can be specified at the conducted output/input of the co-location reference antenna offset by 30 dB.

Some co-location requirements involve co-located BS of different frequency bands, as the coupling between antennas of different frequencies is higher than between antennas of the same frequency, assuming antennas are the same frequency can be considered worst case. This is consistent with the approach for the conducted co-location requirements where 30dB coupling was assumed for all antenna combinations.
For example, the co-located protection of other Rx bands is based on the interfering power being low enough to not degrade the victim BS receiver by more than 0.5 dB, which equates to a power level in 100 kHz of -128 dBm. For the conducted requirement this is translated to the transceiver array boundary by adding the 30dB isolation. So the requirement at the output of the co-location reference antenna is -128 dBm (plus any scaling).

As the worst case is based on scenario IV in figure 5.1.2-1 the definition of the co-location reference antenna is based on this scenario. The simplest method for defining the co-location reference antenna is with a diagram as shown in figure 5.1.2-2.

The co-location reference antenna, shall be a single column passive antenna which has the same vertical radiating dimension (h), frequency range, polarization, as the composite antenna of AAS BS and nominal 65degrees horizontal half-power beam width suitable for 3-sector deployments at a distance d from the edge of the AAS BS, as shown in figure 5.1.2-2.
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Figure 5.1.2-2: Definition of the co-location reference antenna
Edge-to-edge separation d, between the AAS BS and the co-location reference antenna is set to 0.1 m.

The alignment of the AAS BS and the co-location reference antenna are to be aligned in a common plane perpendicular to the mechanical bore-sight direction, as shown in figure 5.1.2-2..
The co-location reference antenna and the AAS can have different width. 

The vertical radiating regions of the co-location reference antenna and the AAS composite antenna are aligned.

For co-location requirements where the frequency range of the signal at the co-location reference antenna is different from the AAS BS, a co-location reference antenna suitable for the frequency stated in the requirement is assumed.

OTA co-location requirements are based on power at the conducted interface of a co-location reference antenna, depending on the requirement this interface is either an input or an output. For AAS BS with dual polarization the co-location reference antenna has two conducted interfaces each representing one polarization.
The area and dimensions of the radiating elements shown in figure 5.1.2-2 do not form part of the OTA core definition of the co-location reference antenna they are to demonstrate what is meant by the radiating dimension in the definition.

Based on the minimum separation of antennas used in the original scenarios in [26], the edge to edge separation between the co-location reference antenna and the AAS BS is 10 cm (this is derived from a 25 cm centre to centre separation on 15cm wide antennas).

5.1.2.2
Conformance requirements
5.1.2.2.1
General

Co-location requirements are specified as power levels into or out of the conducted interface of the co-lcoation reference antenna. For conformace testing the requirements are translated to the output of either a co-location test antenna (CLTA) or a standardize test antenna (such as a dipole).
The CLTA is suitable for testing AAS BS implemented with a planar antenna array. AAS BS with other antenna array implimentations are FFS.
5.1.2.2.2
Co-location test antenna

The co-location test antenna is a practical passive antenna based on the definition of the co-location reference antenna which is used for conformance testing of the co-location requirements. The CLTA should be tolerance so that commonly vailable passive BS antennas can be used to test the co-lcoation requirements without having to use lasrge numbers of test antennas and without having to design specialized co location test antennas. 

For example where the co-lcoation reference antenna definition specifies that the co-location reference antenna, shall be a single column passive antenna which has the same vertical radiating dimension (h) as the composite antenna of AAS, this would be very restrictive when selecting a test antenna. Hence the CLTA  has a tolerance on the antenna height. The tolerance is such that as suitable practical BS anetna can be found for each AAS BS.
The CLTA is hence defned as follows:

[The CLTA is a single column passive antenna which has a vertical radiating dimension (h) which is equal to the vertical radiating dimension of the AAS BS composite antenna [± FFS].
The in-band requirements the CLTA has the same frequency range and polarisation as the AAS BS composite antenna.

For out of band co-location requirements where the frequency range of the signal at the CLTA is different from the AAS BS, the CLTA in the out of band frequency range has the same vertical beam width as the in-band CLTA ±3deg. The ploasrisatin should match the in-band CLTA polarisation
The CLTA has a horizontal half-power beam width of 65deg ±10 deg.

The front faces of the AAS BS and the CLTA shall be aligned in a common plane perpendicular to the mechanical bore-sight direction, as shown in figure 4.15-1. 
The centre of the vertical radiating regions of the CLTA and the AAS composite antenna shall be aligned.]
This is sumarised as follows:

[Table 5.1.2.2.2-1: CLTA charactersitics 

	Parameter
	in band 
	out of band

	height (h)
	[±FFS]
	N/A

	Horizontal beam width
	65° ± 10°
	65° ± 10°

	Verticla beam width
	N/A
	VBWinband  ± 3°

	Ploarisation
	match
	match to inband

	Vertical alignment
	centre ± 1cm
	centre ± 1cm

	Front to band alignment
	Radome front ± 1cm
	Radome front ± 1cm

	Conducted interface return loss
	> 10dB
	> 10dB

	NOTE 1: If a multi-column or multi-band antenna is used the column closest to the AAS BS shall be selected while other columns are terminated during testing.  


]
The alignment between the AAS BS statation under test and the co-location test antenna is described in Table 4.15.2.3-1 and Figure 4.15.2.3-1.

[Table 5.1.2.2.2-2: CLTA alignment tolerances 
	Parameter
	in band 
	out of band

	Vertical alignment
	centre ± 1cm
	centre ± 1cm

	Front to band alignment
	Radome front ± 1cm
	Radome front ± 1cm


]
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Figure 5.1.2.2.2-1 Alignment of AAS BS and CLTA
5.1.2.2.3
Standard test antenna

It is captured in subcause 5.6.6.2 that co-location requirements may also be tested with a standardised test antenna such as a dipole, this has a number of advantages

· Test antennas are easily available and easier to specify

· Repeatability between different conformance testing will be greater

· Fewer antennas will be required for conformance

· Test antenna may have gain so near noise floor signals will be easier to measure.

In order to test with a standard test antenna the translation between measured power levels in the standard test antenna the co-location reference antenna must be shown. The method for translating the levels in co-lcoation reference antenna to a standard test antenna are currently FFS.
--------------End of change-------------
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