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1.	Introduction
[bookmark: _Hlk67504958]The revised work item for extending current NR operation to 71 GHz was approved at TSG RAN#97-e [1]. One of the objectives of this work item is to define BS conformance testing requirements for the band(s) in the frequency range between 52.6GHz and 71GHz. The measurement uncertainties of BS OTA transmitter requirements were discussed at TSG RAN4#107 with WF agreed [2] where some measurement uncertainties remain to be further confirmed. 
This contribution provides proposals on the measurement uncertainties of BS OTA transmitter requirements for extending current NR operation to 71 GHz based on the agreed WF [2] and the related discussion at TSG RAN4#107 to decide the remaining measurement uncertainties.

2.	Discussion
The following technical aspects were listed as FFS in [2]:
		c.	C1-7 for in-band: 
i.	FFS on merging ‘C1-7’ and ‘C1-7_mixer’ rows for in-band measurement
ii.	FFS on value for C1-7 and C1-7_mixer for in-band measurement of 52.6 < f < 71G [2.0 – 2.36]
iii.	FFS on missing MU value for the range ‘60 < f ≤ 71 GHz’ in the ‘C1-7’ row for spurious emission measurements
4.	LNA MU
	a.	The need for LNA was summarized as follows:
		ii.	ACLR/OBUE: FFS
5.	TX OFF requirement
a.	the need for LNA can be discussed next meeting 
6.	EVM requirement 
a.	FFS on the MU number (i.e. 1% vs 1.1%)
7.	ACLR requirement
a.	FFS if the C1-7 and C1-8 for ACLR (and OBUE) requirements can be reduced based on calibration done separately for the wanted, and for the adjacent signals, to address the dynamic range issue. 
8.	Out of band emissions requirement
a.	The need to add CATR for OOB EM if FFS 
b.	Possibility to reduce LNA and mixer MU contributors based on reduced temperature variation offset can be further discussed next meeting 
c.	MU for 60-71GHz range is FFS
9.	Inband TRP requirement
a.	MU for Switching MU agreed to be included in the CATR MU budget. MU value FFS.



Below we provide our proposals on these technical aspects.

2.1	C1-7 for in-band
The reason for the 2.26 dB proposal in [3] was:
	With understanding of smaller MU is much preferred, we can use smaller mixer MU value from our previous contribution [2] (R4-2219449) which is 2.14 rather 2.25. With re-calculating C1-7, we propose 2.26 is by RSS of 2.14 (Mixer from our assumption in R4-2219449), 0.6 (SA MU at IF), 0.41 (IF mismatch).) Also, use the same value for C1-8.



Given that 2 dB was agreed in [2] for C1-7 for OOB for 71-110GHz. We do not consider there is any sufficient reason to use a higher value for in-band measurement below 71GHz. Moreover, it was agreed in [4] that ‘RAN4 should reassure that the mixer number is not double counted’. Therefore, we propose to merge C1-7 and C1-7_mixer rows for in-band measurement and use 2.0 dB for C1-7 for in-band measurement of 52.6 < f < 71GHz, which is already notably higher than that in FR2-1, and also use 2.0 dB for the missing MU value for the range 60 < f ≤ 71 GHz in the C1-7 row for spurious emission measurements.

2.2	LNA MU
The reason for the LNA MU proposal in [3] was:
	In short, Based on link budget analysis for both max power and noise floor, LNA can be used and necessary.
For Tx OFF power, LNA is necessary to cover -36 dBm/MHz requirement of OFF period. And max power comes to LNA can be lower than P1dB of typical LNA.
For ACLR and OBUE, based on link budget analysis for both max power and noise floor, LNA can be used and necessary. LNA is necessary to cover -20 dBm/MHz requirement value from noise floor analysis. And max power comes to LNA can be lower than P1dB of typical LNA.



We propose not to include additional LNA MU for low level requirements, because BS vendors would, and normally will, select more advanced TE than those used for UE testing, in order to reduce the design margin required to cover the TE measurement uncertainties for requirements that have no test tolerance (like the regulatory transmitter emission limits), and these more advanced TE should be able to cover lower power level measurement without LNA.

2.3	TX OFF requirement
As discussed above for LNA MU, we propose not to include additional LNA MU in the TX OFF requirement.

2.4	EVM requirement
The EVM measurement period for FR2-2 is specified as 80 slots in TS 38.104 [5] to ensure a good trade-off between the test time and MU (shorter test time means fewer DMRS symbols which in turn means higher MU). The 80 slots measurement period is agreed as sufficient value not to require higher MU during the discussion. Therefore, we propose to use EVM MU value of 1.0%, which is the same as that in FR2-1.

2.5	ACLR requirement
As discussed above for C1-7 for in-band, we propose to use 2.0 dB for C1-7 and C1-8 for ACLR (and OBUE) requirements.

2.6	Out of band emissions requirement
As discussed above for C1-7 for in-band, we propose to use 2.0 dB for C1-7 for OOB EX requirements, and apply the other MU agreed for OOB for 71-110GHz to 60-71GHz range to complete the CATR MU for OOB EM.

2.7	Inband TRP requirement
As the total MU for in-band TRP was finalized in the agreed CR [6] based on the Switching uncertainty MU of 0.25 dB, we propose to use 0.25 dB for the Switching uncertainty MU for in-band TRP requirement.

3.	Conclusion
This contribution has provided proposals on the measurement uncertainties of BS OTA transmitter requirements for extending current NR operation to 71 GHz based on the agreed WF and the related discussion at TSG RAN4#107 to decide the remaining measurement uncertainties. The proposals are summarized as follows:
Proposal 1: To merge C1-7 and C1-7_mixer rows for in-band measurement.
Proposal 2: To use 2.0 dB for C1-7 for in-band measurement of 52.6 < f < 71GHz.
Proposal 3: To use 2.0 dB for the missing MU value for the range 60 < f ≤ 71 GHz in the C1-7 row for spurious emission measurements.
Proposal 4: Not to include additional LNA MU for low level requirements.
Proposal 5: Not to include additional LNA MU in the TX OFF requirement.
Proposal 6: To use EVM MU value of 1.0%.
Proposal 7: To use 2.0 dB for C1-7 and C1-8 for ACLR (and OBUE) requirements.
Proposal 8: To use 2.0 dB for C1-7 for OOB EX requirements.
Proposal 9: To apply the other MU agreed for OOB for 71-110GHz to 60-71GHz range to complete the CATR MU for OOB EM.
Proposal 10: To use 0.25 dB for the Switching uncertainty MU for in-band TRP requirement.
The total MU values are calculated in the attached spreadsheet which is updated from that attached in [7], and corresponding Rel-17 and Rel-18 CRs are provided in [8,9], respectively.
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