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1.
Introduction
In RAN5#84, it was shown that UE ACLR as well as TE noise affect the measured OBW ([2]) so an Action point was defined for OEM and chipset vendors to provide the information on the Tx spectrum shape (PSD, slope) that could help determine MU of FR2 OBW test (AP#84.22, [2]).

In RAN5#RAN5#85, this action point was closed as there was one contribution providing the requested information ([3]) for the following case:
1) UE Orientation: Beam peak direction

2) UE Tx Band: n257

3) UE Tx Freq: Mid

4) BW: 100MHz dataset & 400MHz(4CA) dataset

5) SCS: Lowest for corresponding BW

6) UL Config: CP-OFDM QPSK, Outer full

This document analyses the information provided in [3] in order to determine the noise impact on FR2 OBW test case.
2.
100 MHz signal analysis

Reference spectrum for 100 MHz signal is shown in Figure 1:
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Figure 1. Reference V and H signal spectrum for CBW=100 MHz ([3])
If measurement bandwidth used to obtain those traces is 1 MHz, the total power spectrum taking into account both polarizations is as shown in Figure 2:
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Figure 2. Reference total signal spectrum for CBW=100 MHz
Simulations have been run adding noise to reference total signal spectrum for different noise levels (noise defined relative to the wanted channel power) in order to calculate the relative error in the occupied bandwidth measurement regarding the signal without noise added.
Results are shown in Figures 3 and 4:
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Figure 3. Occupied bandwidth relative error for CBW=100 MHz reference signal
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OBW absolute error for CBW= 100 MHz & Channel Power= 24.365 dBm
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Figure 4. Occupied bandwidth absolute error for CBW=100 MHz reference signal
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Figure 5. ACLR above and below wanted channel with and w/o noise for CBW=100 MHz reference signal

Observation 1: SNR must be at least 31 dB to avoid a fail OBW verdict with provided 100 MHz reference signal.
3.
400 MHz signal analysis
Similar analysis has been run for 400 MHz signal provided in [3], as shown in Figures 5, 6, 7 and 8:
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Figure 6. Reference V and H signal spectrum for CBW=400 MHz ([3])
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Figure 7. Reference total signal spectrum for CBW=400 MHz
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Figure 8. Occupied bandwidth relative error for CBW=400 MHz reference signal

	[image: image12.emf]20 25 30 35 40 45 50 55

SNR from channel power [dB]

0

50

100

150

200

250

300

O

B

W

 

 

e

r

r

o

r

 

[

M

H

z

]

OBW absolute error CBW of 400 MHz & Channel Power= 18.436 dBm
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Figure 9. Occupied bandwidth absolute error for CBW=400 MHz reference signal
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Figure 10. ACLR above and below wanted channel with and w/o noise for CBW=400 MHz reference signal

Observation 2: SNR must be at least 28 dB to avoid a fail OBW verdict with provided 400 MHz reference signal.

4. 
Additional considerations

In [1], proposal 2 was endorsed:

Proposal 2 : Define OBW impact of noise including the effect of DUT ACLR

However, a clarification is required as there are 2 ways to understand this statement:
Option A: When calculating OBW noise impact, consider that the DUT ACLR will affect the results

Under this approach, OBW relative error will be calculated as the OBW relative error using as a reference the OBW of the real signal without noise added, i.e. (OBWsignal+noise - OBWsignal) / OBWsignal *100, being OBW calculated as the BW containing 99% of the power in 2 times the channel bandwidth.

Option B: Including DUT ACLR as part of the TE OBW noise impact.

Under this approach, OBW relative error will be calculated as the OBW relative error using as a reference the OBW of the theoretical signal (TX BW instead of CBW) without noise added, i.e. (OBWsignal+noise - OBWtheoretical) / OBWtheoretical *100, being OBW calculated as the BW containing 99% of the power in 2 times the channel bandwidth.

This document considers option A.
5. 
Results analysis
For FR2a, TE noise floor level should be around:

· 100 MHz signal: 
· Required TE Noise floor (dBm/CBW) = 24.36 dBm - 31 dB= -6.64 dBm 

· in order to have OBW MU noise impact ≤ 4%
· 400 MHz signal: 
· Required TE Noise floor (dBm/CBW) = 18.44 dBm - 28 dB= -9.56 dBm

· in order to have OBW MU noise impact ≤ 4%

	
	TE 1 Noise Floor for 

Tx OFF power

(R5-193104)
	TE 2 Noise Floor for 

Tx OFF power

(R5-193187)
	TE 3 Noise Floor for 

Tx OFF power

(R5-192984)

	FR2a
	-17 dBm / 400 MHz
	-17 dBm / 400 MHz
	-2.3 dBm / 400 MHz

	FR2b
	-8.9 dBm / 400 MHz
	-10 dBm / 400 MHz
	-0.9 dBm / 400 MHz


Lower SNR requirements will imply higher OBW MU noise impact that could cause the UE to fail the OBW test case.
No conclusion can be achieved for FR2b with provided information.
Proposal: Define OBW MU noise impact for FR2a as 4% of CBW

6. 
Conclusions

This document analyses the information provided in [3] in order to determine the noise impact on FR2 OBW test case. The following observations and proposal are done:
Observation 1: SNR must be at least 31 dB to avoid a fail OBW verdict with provided 100 MHz reference signal.

Observation 2: SNR must be at least 28 dB to avoid a fail OBW verdict with provided 400 MHz reference signal.

Proposal: Define OBW MU noise impact for FR2a as 4% of CBW
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