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1. Introduction
This contribution presents a discussion about the necessity of using PA in OTA general blocking, ACS and NBB measurement for eAAS for FR1. We are glad to encourage feedback from other companies on this topic.


2. [bookmark: _Hlk516165658]Discussion
· Indoor Anechoic Chamber
The setup of OTA general blocking, ACS and NBB measurement in IAC is showed as Figure 2.1 below. This figure is taken from R4-1808368 [4] which is endorsed in the Busan meeting. 
[image: ]
Figure 2.1  In-door Anechoic Chamber measurement system setup for adjacent channel selectivity, general blocking and narrowband blocking
	We can calculate the link budget based on this setup and get the power level at point A. Typically we use 2.6GHz eAAS wide area BS as an example to show the calculation procedure. 
NOTE:
1) As the wanted signal requirement at RIB is very low, so here we only discuss about the interferer signal link budget.
2) We take a multi-band DUT (B41/B38/B42) as an example in our calculation. 
3) We assume that antenna array of all DUTs take the same deployment showed in Figure 2.2 and take the diagonal length of antenna array as the DUT size in the calculation.
4) We take 1.2 times of far field distance as test distance and assume the chamber is big enough.
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Figure 2.2  64 TRX Antenna elements deployment 
    The link budget example is listed in Table below.
Table 2.1 Interferer signal Link budget example of OTA general blocking, ACS and NBB measurement for IAC
	Link items
	Value
	Note

	BS type 
	Wide area
	

	Frequency: f (MHz)
	2600
	

	DUT size: D (m)
	0.8
	

	[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Test distance: d (m)
	13.3
	d=

	Signal Generator Power:  (dBm)
	11
	In dynamic range

	Cable1 gain:  (dB)
	-0.5
	Cable length is 1m; The variation is very small when frequency is under 6GHz

	20dB Directional coupler gain:   (dB)
	-0.3
	

	Cable2 gain:  (dB)
	-1.5
	Cable length is 5m; The variation is very small when frequency is under 6GHz

	Test Antenna Gain:  (dB)
	15
	2.0 ~4.0 GHz octave horn antenna

	Free space gain:  (dB)
	-63.22
	

	RIB power level: (dBm)
	-39.52
	

	OTA ACS core requirement at point A:  (dBm)
	-55
	General blocking: -40 – ΔOTAREFSENS /-40 – ΔminSENS   [3]

	
	-64
	NBB: -49 – ΔOTAREFSENS /-49 – ΔminSENS   [3]

	
	-67
	ACS: -52 – ΔminSENS   [3]

	Power margin:  (dB)

	15.48
	General blocking

	
	24.48
	NBB

	
	27.48
	ACS



Based on the margin in this budget table, PA isn’t needed during the measurement.
We can also calculate the similar link budgets of other FR1 frequency measurements. The results are listed in Table 2.2.
Table 2.2  link budget comparison at different frequency in IAC 
	f (MHz) 
	D (m)
	d (m)
	
(dBm)
	 (dB)
	 (dB)
	 (dB)
	 (dB)
	 (dB)
	 (dBm)
	 (dBm)
	(dB)

	
	
	
	
	
	
	
	
	
	
	
	GB
	NBB
	ACS

	1700
	1.24
	20.9
	11
	-0.5
	-0.3
	-1.5
	15
	-63.5
	-39.7
	-55
	15.2
	24.2
	27.2

	2600
	0.8
	13.3
	11
	-0.5
	-0.3
	-1.5
	15
	-63.2
	-39.5
	-55
	15.5
	24.5
	27.5

	3500
	0.6
	10.1
	11
	-0.5
	-0.3
	-1.5
	15
	-63.4
	-39.7
	-55
	15.3
	24.3
	27.3

	4800
	0.44
	7.43
	11
	-0.5
	-0.3
	-1.5
	14
	-63.5
	-40.8
	-55
	14.2
	23.2
	26.2

	6000
	0.35
	5.88
	11
	-0.5
	-0.3
	-1.5
	14
	-63.4
	-40.7
	-55
	14.3
	23.3
	26.3


	From the analysis above, we can see that the margins between the power levels at RIB and interferer power level requirement at different frequency are more than 14dB. 
It might not need any PA in OTA general blocking, ACS and NBB measurements for eAAS in indoor anechoic chamber.

· CATR
The setup in CATR can be showed as in Figure 2.2 below.
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Figure 2.3  CATR measurement system setup for adjacent channel selectivity, general blocking and narrowband blocking
	We can do the almost similar link budget calculation for interferer signal as we did for indoor anechoic chamber case. The different part is that the free space gain is based on a fixed distance between point F and the reflector. 
   NOTE:
1) Here we assume a CATR with 4.6 meters distance between point F and reflector (add it to column ‘d’ in the Table 2.3).
2) Considering the far field distance of 1700MHz case is larger than twice of 4.6 meters, so we put the 8.2 meters in the column ‘d’.
Table 2.3 link budget comparison at different frequency in CATR 
	f (MHz) 
	D (m)
	d (m)
	
(dBm)
	 (dB)
	 (dB)
	 (dB)
	 (dB)
	 (dB)
	 (dBm)
	 (dBm)
	(dB)

	
	
	
	
	
	
	
	
	
	
	
	GB
	NBB
	ACS

	1700
	1.2
	8.2
	11
	-0.5
	-0.3
	-1.5
	15
	-55.3
	-31.6
	-55
	23.4
	32.4
	35.4

	2600
	0.6
	4.6
	11
	-0.5
	-0.3
	-1.5
	15
	-54
	-30.3
	-55
	24.7
	33.7
	36.7

	3500
	0.6
	4.6
	11
	-0.5
	-0.3
	-1.5
	15
	-56.6
	-32.9
	-55
	22.1
	31.1
	34.1

	4800
	0.44
	4.6
	11
	-0.5
	-0.3
	-1.5
	14
	-61.9
	-36.6
	-55
	18.4
	27.4
	30.4

	6000
	0.35
	4.6
	11
	-0.5
	0.3
	-1.5
	14
	-61.8
	-38.6
	-55
	16.4
	25.4
	28.4


It shows that the CATR can give extra gain on the RIB compared with IAC in same situation by reducing the free space path loss. Then it improves the margin between the  and . 
From this we might also say that the OTA general blocking, ACS and NBB measurement for eAAS in CATR don’t need any PA. 

3.  Conclusion
It doesn’t need PA in the OTA general blocking, ACS and NBB measurement for eAAS both in IAC and CATR, because the margin between the power level at RIB and core requirement is more than 14dB and large enough.  

4.  Reference
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[3]	R4-180xxxx, ” Draft CR to TS 37#86bis update (37.145-2 2018-04-27)”
[4]	R4-1808368, “Draft CR for TR37.843 -Indoor anechoic chamber test method procedure for OTA adjacent channel selectivity, narrow-band blocking, and in-band blocking”, NTT DOCOMO  
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