3GPP TSG-RAN WG4 Meeting RAN4#88

R4-1811079
Gothenburg, Sweden, 20-24 August, 2018
Source: 
Huawei

Title: 
co-location blocking MU
Agenda Item:
6.1.3.6.2
Document for:
Approval
1 Introduction
The conducted co-location blocking tests are done using the same procedures the general out of band blocking but with a larger interferer level. The OTA co-location blocking uses the co-location test antenna to inject the interfering signal whilst the wanted signal is measured in the far filed as normal.

The MU analysis therefore is a mixture of the co-location MU analysis and the EIS analysis.

This paper investigates the MU budget and proposes a suitable MU value. 
2 Discussion

The conducted co-location blocking MU are as follows:

	Requirement
	Unit
	Conducted MU

	
	
	Ref: 36.141 subclause 4.1.2.2
38.141-1 subclause 4.1.2.3

	Name
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	
	
	AAS
	AAS
	E-UTRA

	Blocking - co-location
	dB
	2.5
	2.6
	2.9


Only a single set of value are defined unlike out of band blocking where the MU is different depending on the interferer frequency, the interferer frequency is by definition another 3GPP band so will be <4.2GHz (AAS). Comparing with the same interferer frequency range for the out of band blocking the values re approximately 1dB higher.
The derivation of the conducted co-location blocking is in 36.141

Co-location blocking, using CW interferer:

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

3.0GHz < f ≤ 4.2GHz

Wanted signal level ± 1.0dB

4.2GHz < f ≤ 6.0GHz

Wanted signal level ± 1.5dB

f ≤ 6.0GHz

Interferer signal level:

± 2.0dB

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.4dB
As there is only a single value for all interfere frequencies the uncertainty is mid way between the 2 values used in the general oob budget and the effect of the noise is higher due to the higher signal level

As with general out of band blocking a similar methodology can be used to calculate the OTA MU. I.e. from [1]
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In this case the interferer contribution to the uncertainty will be based on the co-location MU budget rather than that of the chamber. 
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hence the method for calculating the MU must be modified, the wanted signal MU part is the same as for the general out of band blocking, i.e.
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And the interferer part is based o the co-location uncertainty.
The co-location uncertainty has been investigated in [2] and the accuracy of injecting an interfere of a similar power level for the TX IMD test has been investigated in [3]. This is summarised below:

2.1 MU of wanted signal

This will be the same as the general out of band blocking as derived in [4].
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2.2 MU of interfering signal

2.2.1 Uncertainty of the co-location test antenna

The uncertainty of the co-location test antenna (CLTA) based on the tolerance values agreed in the last meeting were analyzed extensively in [2] when considering the TX OFF requirements. Below is a summary:
The CLTA is defined as follows in the draft TR:

[Table 5.1.2.2.2-1: CLTA characteristics 

	Parameter
	in band 
	out of band

	height (h)
	[±FFS]
	N/A

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

	Vertical beam width
	N/A
	VBWinband  ± 3°

	Polarisation
	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 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


Based on these tolerances and the analysis in [1] the following uncertainties are proposed.

Antenna size

Varying the vertical beam width of the antenna 10°±3° varies the directivity approximately 17.5dBi ± 1.5dB (σ = 0.77dB)
Varying the horizontal beamwidth of the antenna 65°±10° varies the directivity approximately 17.5dBi ± 0.75dB (σ = 0.38dB)
Antenna separation
At 2GHz the variation in FSPL due to 10cm±1cm is approx ± 0.9dB (σ = 0.46dB)

Antenna alignment

The front to back alignment of the antenna accuracy is 1cm, for 2 antenna 10cm apart this gives an error of approx  ±3dB (σ = 1.53dB)

The vertical alignment of the antenna accuracy is 1cm, for 2 antenna 10cm apart this gives an error of approx  ±1dB (σ = 0.5 dB)

Polarization mismatch between the AAS BS and the receiving antenna

A polarisation mismatch of 10° gives less than 0.1dB loss.

2.2.2 Uncertainty of interference signal input level to co-location [test] antenna 
For the TX IMD requirement a MU budget was needed, however we already have a conducted MU value to generate a interferer signal of +16dBm from the conducted MU.

As the interface to the CLTA is a conducted one we can base the uncertainty of this.
The interferer signal into the CLTA however is 30dB higher than the conducted test level and hence will require several stages of amplification. We budget 0.5dB uncertainty for each amplifier.

2.2.3 Interfere signal MU budget

Based o the above we have

	UID
	Uncertainty source
	Uncertainty value
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]
	Standard uncertainty ui [dB]

	
	
	f<3 GHz
	3<f<4.2 GHz
	
	
	
	f<3 GHz
	3<f<4.2 GHz

	 
	Front to back Positioning misalignment between the AAS BS and the CLTA
	1.53
	1.53
	Gaussian
	1
	1
	1.53
	1.53

	 
	Vertical Positioning misalignment between the AAS BS and the CLTA
	0.5
	0.5
	Gaussian
	1
	1
	0.5
	0.5

	 
	CLTA vertical beam width variation
	0.77
	0.77
	Gaussian
	1
	1
	0.77
	0.77

	 
	CLTA horizontal beam width variation
	0.38
	0.38
	Gaussian
	1
	1
	0.38
	0.38

	 
	Antenna separation variation
	0.46
	0.46
	Gaussian
	1
	1
	0.46
	0.46

	 
	conducted uncertainty for +16dBm interferer
	1.02
	1.02
	Gaussian
	1
	1
	1.02
	1.02

	 
	Gain variation in amplifier 1
	0.25
	0.25
	Gaussian
	1
	1
	0.25
	0.25

	 
	Gain variation in amplifier 2 (PA)
	0.25
	0.25
	Gaussian
	1
	1
	0.25
	0.25

	 
	Measurement receiver accuracy
	0.21
	0.38
	Gaussian
	1
	1
	0.21
	0.38

	 
	Impedance mismatch in the receiving chain
	0.2
	0.3
	U-shaped
	√2
	1
	0.1
	0.23

	 
	Random uncertainty
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	 
	Gain variation in measurement amplifier
	0.25
	0.25
	Gaussian 
	1
	1
	0.25
	0.25

	Combined standard uncertainty (1σ) [dB]
	2.20
	2.23

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	4.31
	4.37


2.3 Noise effect
The noise effect of the +16dBm conducted signal is 0.4dB, whilst in this case the interfering signal is 30dB higher (+46dBm), the coupling between the CLTA and the AAS BS front end is estimated at 30dB. Hence the interfere at the victim receiver is at the same level as the conducted case (as intended). If the test signal has the same SNR then the effect of the noise will be the same. 
2.4 Total MU

Adding the contributors together gives:
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	co-location blocking MU
	Wanted signal operating band

	
	30MHz<f≤3 GHz
	3GHz<f ≤4.2GHz
	4.2GHz<f ≤6.0GHz

	wanted
	dB 
	1.10
	1.41
	x

	interferer
	dB 
	4.31
	4.37
	x

	noise
	dB 
	0.4
	0.4
	x

	total
	dB 
	4.8
	5.0
	x


Proposal 1: the following MU values are proposed for the co-location blocking MU
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2.5 TT

The TT for the other receiver requirement has been discussed in [3] and we think TT should be either zero or equal to the MU.
The conducted co-location blocking TT is currently zero.

In the case of co-location blocking, this is clearly a 3GPP requirement which has been derived to protect 3GPP systems from each other. The coupling between antenna and the scenarios are entirely derived from 3GPP assumptions. It is not unreasonable therefore for RAN4 to decide if a non-zero TT should be applied.

In the existing receiver requirements where a TT is applied it is applied to the wanted signal, however in this case most of the uncertainty is due to the interfering signal. Applying a TT to the wanted signal in this case is not a fair reflectin of the situation.

If the TT is applied to the interfere then it will be 


Pint_test = Pint_core -TT 

As the interferer power is so high this will also help with the test set up.
Proposal 2: For co-location blocking
· TT =MU

· The TT is applied to the interfere signal level where Pint_test = Pint_core -TT
3 Summary

Using a similar method to the in-band receiver requirements with a separate OTA chamber MU assessment for the co-lcoation interferer the out of co-location MU have been calculated and are proposed as follows:

Proposal 1: the following MU values are proposed for the co-location blocking MU
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Proposal 2: For co-location blocking

· TT =MU

· The TT is applied to the interfere signal level where Pint_test = Pint_core -TT
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