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 Ooccupied bandwidth (OBW) Requirement
The current requirements for FR2 occupied bandwidth (OBW) in clause 6.5.1 of 38.101-2 [1] are defined as follows:
Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel. The occupied bandwidth for all transmission bandwidth configurations (Resources Blocks) shall be less than the channel bandwidth specified in Table 6.6.1-1.
Table 6.6.1-1: Occupied channel bandwidth
	
	
	Occupied channel bandwidth / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Channel bandwidth (MHz)
	50
	100
	200
	400



The above OBW requirements require 99% OBW to be less than channel bandwidth. Roughly, if 99% of the power is in the allocated BW and spectrum is symmetric, then ACLR must be lower than 0.5% (higher than 23dB).
Observation 1: If 99% of the power is in the allocated BW and spectrum is symmetric, then ACLR must be lower than 0.5% (higher than 23dB).
However, ACLR was relaxed to 16/17dB in R4-1700303 [2] based on the coexistence results for 5%-tile throughput loss. Therefore, a UE that passes ACLR test may fail the 99% occupied bandwidth test.
Observation 2: A UE that passes 16/17dB ACLR test may fail the 99% occupied bandwidth test.
On the other hand, the result of using 99% OBW is 7dB ACLR tightening effectively which will result in coverage hit (backoff).
This 99% OBW requirements is not an issue for FR1, since current ACLR requirement is 30dB (0.1%).

Simulation Results
In R5-190963 [3], a new centered OBW test procedure was proposed to maintain the carrier frequency of the channel under measurement at the center of OBW measurement window. However, this new centered OBW test procedure results in higher OBW for asymmetric spectrum allocation since the measurement window should be symmetric around the center frequency of the channel bandwidth.
Figure 1 shows the signal spectrum of FR2 PC3 reference waveform (0dB MPR). It is observed that SEM and ACLR requirements are met. However, 99% OBW = 139MHz (centered 99% OBW = 139.26MHz) which is larger than the 100MHz channel bandwidth. Centered 99% OBW is larger than 99% OBW since the PC3 reference wave is not symmetric around the center frequency. This UE passes SEM and ACLR tests but fails the 99% OBW test. This verifies our Observations 1 and 2. On the other hand, since the 16dB ACLR requirement is met, 95% OBW = 89.05MHz (centered 95% OBW = 89.31MHz) which is less than the 100MHz channel bandwidth.
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	Figure 1: Signal spectrum of FR2 PC3 reference waveform with 0dB backoff


Figure 2 shows that this UE needs 1.5dB backoff (1.5dB coverage hit) in order to pass the 99% OBW test, where 99% OBW = 91.95MHz (centered 99% OBW = 94.9MHz) which is less than the 100MHz channel bandwidth.
Observation 3: The result of using 99% OBW is 7dB ACLR tightening effectively which will result in ~1.5dB coverage hit.
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	Figure 2: Signal spectrum of FR2 PC3 reference waveform with 1.5dB backoff


To match current ACLR requirement of 16dB (2.5%), occupied bandwidth definition should be redefined to be the bandwidth containing 95% of the total integrated mean power of the transmitted spectrum on the assigned channel. This agrees with Figure 1, which shows that 95% OBW = 89.05MHz (centered 95% OBW = 89.31MHz) which is less than the 100MHz channel bandwidth.
Proposal 1: To match current ACLR requirement of 16dB (2.5%) and avoid any coverage hit, FR2 occupied bandwidth definition for single component carrier and intra-band contiguous carrier aggregation should be redefined to be the bandwidth containing 95% of the total integrated mean power of the transmitted spectrum on the assigned channel.
Regulatory Requirements
Some global regulators follow 3GPP guidance, and hence updating 3GPP FR2 occupied bandwidth to 95% is an important step in providing clear guidance and input to the global community.  Therefore, we recommend updating the 3GPP requirement promptly.
Observation 4: 95% OBW change is needed in 3GPP, and will have influence on many global regulators
Summary
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]In this paper, FR2 occupied bandwidth requirement for UEs is discussed. It is come to the conclusion that a UE that passes SEM and ACLR tests may fail the 99% occupied bandwidth test. To match current ACLR requirement of 16dB (2.5%) and and to avoid any coverage hit, FR2 occupied bandwidth definition should be redefined to be the bandwidth containing 95% of the total integrated mean power of the transmitted spectrum on the assigned channel. 95% OBW change is needed in 3GPP, and will have influence on many global regulators.
Observation 1: If 99% of the power is in the allocated BW and spectrum is symmetric, then ACLR must be lower than 0.5% (higher than 23dB).
Observation 2: A UE that passes 16/17dB ACLR test may fail the 99% occupied bandwidth test.
Observation 3: The result of using 99% OBW is 7dB ACLR tightening effectively which will result in ~1.5dB coverage hit.
Proposal 1: To match current ACLR requirement of 16dB (2.5%) and avoid any coverage hit, FR2 occupied bandwidth definition for single component carrier and intra-band contiguous carrier aggregation should be redefined to be the bandwidth containing 95% of the total integrated mean power of the transmitted spectrum on the assigned channel.
Observation 4: 95% OBW change is needed in 3GPP, and will have influence on many global regulators
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