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1.	Introduction
During MU discussion on FR2c (n259), the testability issue of OBW for FR2c with CBW = 400 MHz was raised in [1], and [2] proposed to consider reducing the measured frequency range to improve the testability of OBW measurement. This paper discusses the effect of reducing the measured frequency range in OBW measurement by the results of simulation-based analysis.

2.	Discussion
[bookmark: _Hlk60670583]In the past meeting, OBW MU for FR2a and FR2b was defined based on simulation results [3][4] using the data sets provided in [5]. The same simulation can be used for testability analysis for FR2c. Following figure shows an example of SNR vs OBW MU curve according to the assumption below.
[image: ]
[bookmark: _Ref162947472]Figure 1 OBW MU for 400 MHz CBW (just example)
Assumption
· CBW: 400 MHz
· Measured frequency range: 1.5 * CBW
· OBW definition: 99 % of total measured power (core requirement)
· Considered MU factor: frequency response, influence of noise
· data sets: 400MHz_TxShape.xlsx in [5]
· OBW evaluation algorithm: Annex A in [4]
As shown in the figure, the SNR vs OBW MU curve rises sharply in low SNR region, and a difference in SNR of only 1 dB can cause a large difference in OBW MU such as 4 percentage points. Unfortunately, we assume that the testability of FR2c with CBW = 400 MHz is unstable like that example, so we do not recommend testing FR2c with CBW = 400 MHz without any testability improvements. Note that this testability issue becomes more severe in FR2d.
[bookmark: _Ref162957098]Observation 1: OBW is not testable for FR2c (CBW = 400 MHz) without testability improvements.

For the testability issue, there are some options as below.
[bookmark: _Ref162870702]Option 1: Adopt large MU without TT/relaxation
[bookmark: _Ref162870715]Option 2: Adopt large MU with TT/relaxation
[bookmark: _Ref162870762]Option 3: Do not allow MPR
[bookmark: _Ref162870777]Option 4: Skip testing
[bookmark: _Ref162870802]Option 5: Change the definition of OBW (currently 99 % of total measurement power)
[bookmark: _Ref162871493]Option 6: Redefine OBW as the difference between frequencies at which the power rises and falls sharply
[bookmark: _Ref162949053][bookmark: _Ref162957188]Option 7: Reduce the measured frequency range (currently 1.5 x CBW)
Considering the unstable testability, we assume that OBW MU for CBW = 400 MHz is larger than 10 % in Option 1 and Option 2. In Option 1, testing with such a large MU allows a risk of judging a UE with much narrower OBW than the requirement as Fail, and it decreases available CBW. In Option 2, such a large TT/relaxation can conflict with regulatory requirements.
Option 3 can increase SNR by around 5 dB and completely solve the testability issue for FR2c. However, a UE with conformant MPR may not be tested, so this option means the change of MPR requirement.
Option 4 is the simplest approach, but the test coverage is restricted.
Option 5 has already been analyzed in [4]. According to the analysis, relaxation of OBW definition from 99 % of total measurement power to 98 % of it can improve the testability by an amount equivalent to an increase in SNR of around 4 dB. Technically, Option 6 is an efficient approach. Considering that the actual Tx spectrum shape [5] rises or falls sharply at the end of channel, OBW could be re-defined as the difference between a sharp rise of frequency and a sharp fall of frequency. This approach has an advantage that the testability is basically not affected by SNR. However, approaches like Option 5 and Option 6 require to fundamentally change regulatory requirements.
Option 7 improves the testability by two factors. One is simply an increase in SNR. When the measured frequency range is reduced, total power of measured noise is reduced while UL signal is kept. As a result, SNR is increased by (reduced measured frequency range) / (the original measured frequency range: 1.5 x CBW). Another factor is an increase in the proportion of power within CBW to total measured power. UL signal and noise within CBW are kept, but total measured power is decreased by reducing the measured frequency range. As a result, OBW (99 % of total measurement power) is calculated smaller, and that effect counteracts the increase of measured OBW due to influence of noise.
Since Option 1 and Option 3 are too restrict for UE, and there is a concern from regulatory aspects on Option 2, Option 5, and Option 6, we recommend Option 7 for the solution of the testability issue. The measured frequency range (1.5 x CBW) is just defined in the test procedure of TS 38.521-2 [6] and not defined in the core requirements of TS 38.101-2 [7], so this approach only affects within RAN5 and does not affect RAN4 or regulatory requirements. Note that the same approach was discussed and agreed for FR2a and FR2b as well. Originally the measured frequency range was 2 x CBW, but it was changed to 1.5 x CBW to improve the testability [8][9].
[bookmark: _Ref162957101]Observation 2: Option 7 is the feasible solution to improve the testability issue of OBW for FR2c.

To evaluate the effectiveness of Option 7, we simulated SNR vs OBW MU curve when the measured frequency range is reduced. The following figure shows an example of that. The assumption is the same as Figure 1 except measured frequency range.
[image: ]
Figure 2 Impact of changing measured frequency range (just example)
As shown in the figure, rise of the SNR vs OBW MU curve becomes gradual  by reducing the measured frequency range. Considering the change in shape of the SNR vs OBW MU curve and increase of SNR, the testability issue can be solved by adopting 1.3 x CBW as the measured frequency range.
[bookmark: _Ref162957104]Observation 3: For FR2c with CBW = 400 MHz, the testability issue of OBW measurement can be solved by adopting 1.3 x CBW as the measured frequency range.

We propose the following MTSU values and measured frequency range for OBW measurement.
[bookmark: _Ref109835671]Table 1 Measured frequency range and MTSU/TT of FR2c OBW
	CBW
	Measured freq. range
	MTSU
	TT

	50 MHz
	1.5*CBW
	+/-0.4 %CBW
	0

	100 MHz
	1.5*CBW
	+/-0.4 %CBW
	

	200 MHz
	1.5*CBW
	+/-1.3 %CBW
	

	400 MHz
	1.3*CBW
	+/-1.3 %CBW
	


[bookmark: _Ref122619827][bookmark: _Ref115793431]Proposal 1: Adopt Table 1 for OBW of FR2c, PC3, CBW  400 MHz, NTC, IFF, max device size  40 cm.


3.	Conclusion
The following observations were provided in this contribution.
Observation 1: OBW is not testable for FR2c (CBW = 400 MHz) without testability improvements.
Observation 2: Option 7 is the feasible solution to improve the testability issue of OBW for FR2c.
Observation 3: For FR2c with CBW = 400 MHz, the testability issue of OBW measurement can be solved by adopting 1.3 x CBW as the measured frequency range.

RAN5 is asked to endorse following proposals for FR2 OBW testing.
Proposal 1: Adopt Table 1 for OBW of FR2c, PC3, CBW  400 MHz, NTC, IFF, max device size  40 cm.
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