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1.	Introduction
In [1-4], the discussion for FR2 OBW MU has been provided however it is not yet finalized. The discussion in RAN4#82 [2] and [3] are postponed due to RAN4 pending discussion on the core requirement definition. 
In RAN4, the concern was raised that the UE meeting FR2 ACLR requirement (17dBc in FR2a and 16dBc in FR2b) would not meet the OBW. The discussion in RAN4#90 went to the direction that to keep the ACLR/OBW core requirements, but to change the MPR applicability for the waveform(R4-1902147). 
· Proposal 1: For PC2/3/4, the current definition of special 0dB MPR waveforms shall be removed. Instead some subset of inner waveforms shall be assigned 0dB MPR
By allowing more MPR, the ACLR would be improved by some level, and then the OBW would be satisfied. However, R4-1902147 was not finally agreed to due to the concern from some Chipset/UE vendors.
Though we need to wait for the RAN4 conclusion, in this paper, the impact from noise to OBW measurement is provided for various conditions of SNR and ACLR assumptions.
2.	Discussion
Impact from noise to measured OBW can be calculated based on the assumed spectrum shape of the signal, ACLR and SNR for the channel power. For the followings assumptions, the measurement error is analysed.
Assumptions
i) OBW is calculated as the frequency width containing the power of 1% of total power in 2*BW. 
ii) Rectangular spectrum for channel and flat spectrum for adjacent channel power of the target signal is assumed as depicted in Figure 1.
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Figure 1 Assumed spectrum
Figure 2 shows the measured OBW for various ACLR and SNR assumptions.
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Figure 2 Measured OBW depending SNR and ACLR

Figure 3 shows the difference of OBW with noise and OBW without noise [%CBW].
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Figure 3 Difference of OBW with noise and without noise  [%CBW]
Following observations are made.
Observation 1 : With the assumptions of spectrum shape, and measurement method, at least 20dBc ACLR is required to meet the OBW requirement. 
Note that R4-1900128 observes 23dBc is required to meet the 99% OBW requirement. This difference would be come from the difference of assumptions and measurement method such as below.
· R4-1900128 assumes the full RB allocation 128RB@100MHz
· R4-1900128 seems to assume the total integrated power from more than 2*BW (4*BW?)
If RAN4 decide not to change ACLR requirement, then input about actual ACLR when to apply MPR>0 from UE/chipset vendors are helpful to evaluate the MU for OBW.
Observation 2 : If RAN4 decide not to change ACLR requirement, then input about actual ACLR when to apply MPR>0 from UE/chipset vendors are helpful to evaluate the MU for OBW.
Observation 3 : The measurement error much depends on the ACLR and SNR. With the given error limit, lower ACLR would require higher SNR.
In LTE, the ACLR is more than 30dBc and also the good SNR could be achieved then the impact from noise was ignorable level. But, in FR2, due to the lower ACLR and lower achievable SNR, the impact from noise needs to be considered for the MU.
Observation 4 : In [4], 0.41 [%CBW] is observed for 16dBc ACLR and 16dB SNR for CP, while 19.4[%CBW] obtained for the same condition in this analysis.  
We think 0.41 [%CBW] analyzed in [4] is not possible for 16dB SNR for channel power.
Observation 5 : If MPR apply for the OBW test, then SNR estimation needs to take MPR into account in addition to multi-band relaxation.
Proposal 1 : RAN5 to take analysis and observations in this paper into consideration for the MU evaluation of OBW

4.	Conclusion
Observation 1 : With the assumptions of spectrum shape, and measurement method, 20dBc ACLR is required to meet the OBW requirement. 
Observation 2 : If the RAN4 decide not to change ACLR requirement, then input about actual ACLR when to apply MPR>0 from UE/chipset vendors are helpful to evaluate the MU for OBW.
Observation 3 : The measurement error much depends on the ACLR and SNR. With the given error limit, higher ACLR would require lower SNR.
Observation 4 : In [4], 0.41 [%CBW] is observed for 16dBc ACLR and 16dB SNR for CP, while 19.4[%CBW] obtained for the same condition in this analysis.  
Observation 5 : If MPR apply for the OBW test, then SNR estimation needs to take MPR into account in addition to multi-band relaxation.
Proposal 1 : RAN5 to take analysis and observations in this paper into consideration for the MU evaluation of OBW
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