
3GPP TSG-RAN WG4 (Radio) meeting #88-Bis
 R4-1812673
Chengdu, P.R. China, 8th – 12th October, 2018

	CR-Form-v11.2

	CHANGE REQUEST

	

	
	37.843
	CR
	CRNum
	rev
	-
	Current version:
	15.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	x
	Core Network
	


	

	Title:

	Draft CR to TR 37.843: Corrections to OTA co-location requirements 

	
	

	Source to WG:
	Nokia, Nokia Shanghai Bell

	Source to TSG:
	R4

	
	

	Work item code:
	AASenh_BS_LTE_UTRA-Perf
	
	Date:
	2018-09-24

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:

	Text corrections are needed in subclause 5.1.2 for OTA co-location requirements to keep the content aligned with TS 37.145-2.

	
	

	Summary of change:
	· Corrections of text for co-location core requirements in subclause 5.1.2.1 and for co-location conformance requirements in subclause 5.1.2.2 are done. In particular polarization treatment for dual polarization of the AAS BS is further detailed and CLTA characteristics are revised. 

· Annex A currently includes only a template for the co-location concept, but as this is mainly reflected in subclauses 5.1.2, 5.4.1, 5.4.2, 5.6.6.2, 5.7.1, 5.7.2, 5.7.3 and 10.6, it is removed. 

	
	

	Consequences if not approved:
	Misalignment and inconsistencies between conformance test specification TS 37.145-2 and TR 37.843.  

	
	

	Clauses affected:
	5.1.2.1, 5.1.2.2, Annex A

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	Changes are done on top of R4-1811900 containing draft TR 37.843 v15.1.0 distributed by Rapporteur on 1st September). 
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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 30 dB. 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 30 dB is based on measurement of coupling levels between typical BS antennas in the same frequency band 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 requirements. 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 loss between antennas of different frequency ranges is higher than between antennas of the same frequency range, assuming antennas of the same frequency range can be considered worst case. This is consistent with the approach for the conducted co-location requirements where 30 dB coupling loss 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 30 dB 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 and polarization as the composite antenna of AAS BS and nominal 65 degrees horizontal half power beam width. It is placed at 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 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.

For AAS BS with single polarization, OTA co-location requirements are based on the 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. OTA co-location requirements are based on the power at each conducted interface of a co-location reference antenna; depending on the requirement both interfaces are either inputs or outputs.
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 rather 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 d 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 15 cm 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 each conducted interface of the co-location reference antenna. For conformance testing, the requirements are translated to the input or output of either a co-location test antenna (CLTA) or a standard test antenna (such as a dipole).

The CLTA is suitable for testing AAS BS implemented with a planar antenna array. Translations of the co-location reference antenna to antennas for testing AAS BSs implemented with non-planar arrays 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,  and it is used for conformance testing of the co-location requirements. Thus, the CLTA shall be within a certain tolerance of the co-location reference antenna definition, so that commonly available passive BS antennas can be used to test the co-location requirements without having to use a large number of test antennas and without having to design specialized co-location test antennas. 

For example, where the co-location 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 shall be within a certain tolerance for the vertical radiating dimension (h) such, that a suitable practical BS antenna can be found for each AAS BS.
The CLTA is hence defined 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 ±30%.
For in-band requirements, the CLTA supports the same frequency range and polarizations as the AAS BS composite antenna, where each supported polarization is defined in the radiation peak direction at the test frequency in the far field for the CLTA and the AAS BS.
For out-of-band co-location requirements, the half-power vertical beamwidth of the CLTA equals the narrowest declared vertical beamwidth ±3 deg. 
Each supported polarization shall not differ more than [±10] deg between CLTA and AAS BS, where each polarization is defined at the test frequency in the radiation peak direction in the far field; for the CLTA at the out-of-band test frequency and for the AAS BS in-band. 
The CLTA has a horizontal half-power beam width of 65 deg ± 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 5.1.2.2.2-1. 
The centre of the vertical radiating regions of the CLTA and the AAS composite antenna shall be aligned.
This is summarised as follows:

Table 5.1.2.2.2-1: CLTA characteristics 

	Parameter
	in-band CLTA
	out-of-band CLTAs

	Vertical radiating dimension (h)
	Test object vertical radiating length ±30%
	N/A

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

	Vertical beam width
	N/A
	 The half-power vertical beamwidth of the CLTA equals the narrowest declared vertical beamwidth ± 3 deg.

	Polarization
	The polarization of the CLTA, measured in its peak direction at the test frequency in the far field, shall be the same as the polarization of the test object, measured in-band in its peak direction in the far field [± 10] deg.


	
	
	

	
	
	

	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 under test and the co-location test antenna is described in Table 5.1.2.2.2-2 and Figure 5.1.2.2.2-1.

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 subclause 5.6.6.2 that co-location requirements may also be tested with a standard test antenna such as a dipole. This has a number of advantages:
· Standard test antennas are easily available and easier to specify.
· Repeatability between different conformance testing runs will be greater.
· Using standard test antennas, fewer antennas will be required for conformance testing.
· A standard test antenna can have higher gain in the direction of the AAS BS than a CLTA, so that signal levels can be higher relative to the noise floor in emission measurements and lower test levels can be used in interference measurements.

In order to test with a standard test antenna, the translation between measured power levels in the standard test antenna and the co-location reference antenna must be shown. The method for translating the power levels in the co-location reference antenna to the standard test antenna and vice versa is FFS.
	Second Modification        








	  End of Modifications        
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