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1. Introduction

The purpose of this discussion paper is to propose updated test procedure for OBW for FR1 and FR2. 
2. Discussion

The existing RAN5 FR2 OBW test procedure is as follows:

6.5.1.4.2
Test procedure
1. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in clause [TBD].
2. SS sends uplink scheduling information for each UL HARQ process via PDSCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 6.5.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
3. Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least [TBD msec] for the UE to reach [maximum output power].
4. Measure the EIRP spectrum distribution within two times or more frequency range over the requirement for Occupied Bandwidth specification centring on the current carrier frequency. The characteristics of the filter shall be approximately Gaussian (typical spectrum analyser filter). The measuring duration is one active uplink subframe. EIRP is captured from both polarizations, theta and phi.
5. Calculate the total EIRP from both polarizations, theta and phi, within the range of all frequencies measured in step 4 and save this value as “Total EIRP”. EIRP measurement procedure is defined in Annex K.
6. Sum up the power measured in theta and phi polarization upward from the lower boundary of the measured frequency range in step 4 and seek the limit frequency point by which this sum becomes 0.5% of “Total EIRP” and save this point as “Lower Frequency”.
7. Sum up the power measured in theta and phi polarization downward from the upper boundary of the measured frequency range in step 4 and seek the limit frequency point by which this sum becomes 0.5% of “Total EIRP” and save this point as “Upper Frequency”.
8. Calculate the difference “Upper Frequency” – “Lower Frequency” = “Occupied Bandwidth” between the two limit frequencies obtained in step 6 and step 7.
Observation 1: The existing RAN 5 procedure measures up/down from spectrum analyser span boundaries, which may not be measuring the actual OBW (due to asymmetric spectrum) as it may not maintain the carrier frequency of the channel under measurement at the center of OBW measurement window. 
Observation 2: The existing RAN 5 OBW procedures currently do not consider asymmetrical spectrum cases. In other words, the asymmetric spectrum (observed in FR2 due to IQ image) results in 0.5% point being found well below edge of the channel under measurement, which may result in a false failure of the OBW test. 
Observation 3: Moving the 99% OBW measurement window changes the result obtained for measured OBW. The measured OBW result improves as the 99% measurement window correctly centers at the carrier frequency. 
Proposal 1: Update RAN 5 OBW procedures to always center the 99% measurement window at center of the channel under measurement. 
Proposal 2: Update OBW procedure as per below:
1. (Same as existing procedure – no updates required)
:
5. (Same as existing procedure – no updates required)
6. Identify the measurement window whose center is aligned on the center of the channel for which the sum of the power measured in theta and phi polarization is 99% of the “Total EIRP”.
7. The “Occupied Bandwidth” is the width of the measurement window obtained in step 6.
Proposal 3: Update the RAN 5 OBW procedures as per proposal 1/2 for both FR1 and FR2 to make the OBW procedures consistent across FR1 and FR2.
3. Conclusion
Proposal 1: Update RAN 5 OBW procedures to always center the 99% measurement window at center of the channel under measurement. 
Proposal 2: Update OBW procedure as per below:
2. (Same as existing procedure – no updates required)
:
8. (Same as existing procedure – no updates required)
9. Identify the measurement window whose center is aligned on the center of the channel for which the sum of the power measured in theta and phi polarization is 99% of the “Total EIRP”.
10. The “Occupied Bandwidth” is the width of the measurement window obtained in step 6.
Proposal 3: Update the RAN 5 OBW procedures as per proposal 1/2 for both FR1 and FR2 to make the OBW procedures consistent across FR1 and FR2.
