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Introduction
During the last meeting, a TP was proposed capturing considerations on the link budget for the BS for n262. This is a revised version of the TP taking into accounts comments during the meeting.
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10.1	Basestation requirements

The BS demodulation requirements in 38.104 are defined for the whole of FR2 (i.e. up to 52.6GHz) and thus can be re-used for n262. The SNR is not expected to differ for any of the requirements.
Conformance testing for the basestation requirements is limited by the OTA link budget in the test chamber and available output power of test equipment. For the existing FR2 bands, the maximum testable SNR is limited to 20dB due to link budget considerations.
For n262, the pathloss will differ to some degree, and also the availability of power amplifiers for the test equipment may differ. The link budget has been checked to determine whether also for n262 the 20dB assumption is valid.
The test set-up in figure 10.1-1 is assumed. After the output of the test equipment, a pre-amplifier and PA are included to increase the power available in the test chamber.

Figure 10.1-1 BS test setup
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Table 10.1-1 captures assumptions on the losses and amplifier gains for the test setup.

Table 10.1-1 Asumptions for test setp-up losses/gains
	Frequency (GHz)
	47
	38
	Note

	 (dB)
	3
	3
	Coupler loss

	
	37
	37
	Gain of power amplifier

	
	2
	2
	2dB attenuator loss

	
	25
	25
	Gain of pre-amplifier

	 (dB)
	2.5
	2.5
	1m cable loss

	
	2
	2
	Variable attenuator loss

	 (dB)
	4
	4
	Combiner loss

	 (dB)
	11
	10
	5m cable loss

	
	-42.5
	-41.5
	




At the RIB (i.e. BS antenna array), if a reference sensitivity of -100dBm in 50MHz is assumed then according to 38.141-2, the AWGN level at the RIB should be -79dBm for a 200MHz channel. For the wanted signal, a margin of 10dB for the fading channel is assumed and an SNR of 20dB. Thus, the wanted signal power should be -79dBm AWGN + 20dB SNR + 10dB margin for fading channel = -49dBm.
It is worth to note that the in-band blocking level for a BS with a sensitivity of -100dBm in 50MHz is -70dBm. Thus, the in-channel power here is considerably larger than the in-band blocking level. This reflects the reduced risk of blocking in FR2 due to beamforming. The -49dBm used in this estimate is an absolute worst case with high SNR, high channel margin in order to gain an understanding whether the link budget in the chamber can work in the worst case scenario.
To estimate the output power requirement for the PA, the pathloss within the test chamber should be considered. Two types of test chamber have been studied; Indoor Anechoic Chamber (IAC) and Compact Antenna Test Range (CATR).
For the IAC, the test antenna must be placed in the far-field of the BS array. The far field distance is related to the dimensions of the BS. Two BS dimensions have been considered; 5 times and 10 times the wavelength. Combining the chamber pathloss with the test setup Ltotal and the power level at the RIB enables the needed output power levels at the PA output and signal generator to be calculated.

Table 10.1-2: Power requirements for BS demodulation testing in an IAC
	Carrier Frequency (GHz)
	47
	38
	Note

	Dimension (m)
	0.15
	0.25
	0.15
	0.25
	5 times of wave length and 10 times of wave length

	
	7
	19.6
	5.7
	15.8
	Far field distance

	
	82.9
	91.8
	79.2
	88.1
	Free space loss

	

	13.9
	22.8
	10.2
	19.1
	



	

	-28.6
	-19.7
	-31.3
	-22.4
	Estimated wanted signal level at SG




For the CATR, the coupling loss between the test antenna and BS can be calculated as:

Assuming the CATR area to be 20m2, the CATR power requirements are as in table 10.1-3.

Table 10.1-3: Power requirements for BS demodulation testing in an CATR
	Carrier frequency (GHz)
	47
	38
	Note

	 (dB)
	67.9
	66.1
	coupling loss

	

	21.9
	20.1
	



	

	-20.6
	-21.4
	



A signal generator can be estimated to provide an output power of up to -10dBm with the required linearity. For both the CATR and IAC, the output power from the signal generator will not be a limiting factor.
Expectations on PA output power in some other frequency ranges are indicated in table 10.1-4.

Table 10.1-3: PA output power expectations
	Frequency (GHz)
	2~20
	18~26.5
	27~31
	30~40

	 (dB)
	43
	40
	43
	37

	OIP3 (dBm)
	42
	40
	42
	37

	 (dB)
	10
	10
	10
	10

	(dBm)
	27
	25
	27
	22

	 (dBm)
	-16
	-15
	-16
	-15



If PAs are available for 47GHz with the same output power as those for 30-40GHz are available, then the link budget is only just achievable. However, the estimate of the needed input power to the RIB has been based on a sensitivity level of -100 dBm/50MHz, large fading channel variation, 200MHz bandwidth and a 20dB SNR (the largest SNR for 200MHz is actually around 15dB). which are all rather pessimistic and so in most situations a margin is likely to be available.
Based on the link budget assessment, all of the conformance tests for BS demodulation requirements are retained for n262.
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