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1.	Introduction
Common assumptions of  PC1 device are provided in [1]. Also, some views on PC1 MU are provided in [2]. This paper provides our view on measurement uncertainties for PC1UE devices and also addresses one testability issue for PC1 devices.
2.	Discussion
In PC1, the biggest difference from PC3 is the antenna directivity, which is specified in [1] as maximum 12x12 elements compared to 2x8 was used in PC3. Also, the absolute tx power such as EIRP/TRP are different from PC3. Such difference can affect the measurement uncertainty. 
In [2], followings proposals are made :
[bookmark: _Ref31104997]Proposal 8: Re-use the test equipment MU values from PC3 for the following list of MU elements for PC1: Uncertainty of the RF power measurement equipment, Uncertainty of the Network Analyzer, gNB emulator uncertainty
[bookmark: _Ref31105002]Proposal 10: Re-Use the MU values from PC3 for the following list of MU elements for PC1: Measure Distance Uncertainty, Mismatch, Standing wave between the DUT and measurement antenna, Phase curvature, 	Amplifier Uncertainties, Random Uncertainty, Influence of XPD, Insertion Loss Variation, RF leakage (from measurement antenna to the receiver/transmitter), DUT repositioning (TRP, spherical coverage), Multiple measurement antenna uncertainty, Uncertainty of the absolute gain of the calibration antenna, Phase centre offset of calibration antenna, Phase centre offset of calibration antenna, Standing wave between reference calibration antenna and measurement antenna, Influence of the calibration antenna feed cable, Insertion Loss Variation
We do not fully agree this proposal as it can depend on the test case. For the following test cases, with our view, these proposals can apply.
1 MOP TRP
2 MOP EIRP
3 MOP Spherical Coverage
4 OFF Power
5 Peak EIS
6 EIS Spherical Coverage
For the following test case, the test system design(use of RF path, equipment configurations etc) can be different from those for  PC3 devices. This is mainly because the existence of “big power” in vicinity of measurement target frequenc area. 
7 SEM
8 General Spurious
Following elements needs to be checked further for above 2 test cases. These are 
· Amplifier Uncertainties
· Mismatch
· RF power measurement equipment
[bookmark: P1]Proposal 1 :  Re-study Amplifier Uncertainties, Mismatch and RF power measurement equipment uncertainty for SEM and General Spurious

For other test cases than listed above①-⑧, we think it is premature to judge if we can reuse PC3 MU or not as no PC3 UE yet determined. 

[bookmark: P2]Proposal 2 : Other than MOP(TRP, EIPR), MOP Spherical Coverage, OFF Power, Peak EIS, EIS Spherical coverage, SEM, general spurious, further study all MU elements.

As is already stated in [2], noise impact needs to be re-investigated for all the test cases including as the power level and requirement itself is not same as PC3.
[bookmark: P3]Proposal 3: Re-study “Impact of noise” for all the test cases for PC1 Devices

Testability issue for PC1 devices
One more big difference from PC1 device from PC3 UE is it only has 1 panel compared to 2 panels was assumed in PC3. Also, the beam steering range is narrow compared to the PC3 device.
 “MU Assumptions for PC1 Fixed Wireless Access (FWA) UE” from [1]
Proposal 1: Number of antenna arrays – 1
Proposal 7: Beam steering range and granularity in xz plane – 4 (from 30o to 150o)
Proposal 8: Beam steering range and granularity in xy plane – 4 (from -60o to 60o)
Also, in PC1, the spherical coverage is only defined at 85%-tile points, and the any level lower than 85%-tile is not guaranteed.
[bookmark: _Hlk515541620]Table 6.2.1.1-3: UE spherical coverage for power class 1
	Operating band
	Min EIRP at 85 %-tile CDF (dBm)

	n257
	32.0

	n258
	32.0

	n260
	30.0

	n261
	32.0

	NOTE 1:	Minimum EIRP at 85 %-tile CDF is defined as the lower limit without tolerance
NOTE 2:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.



This fact can lead to high possibility of “no coverage” for the opposite side of the array antennas boresight. Without coverage from the UE, connection link will break up during the test and “signaling based” test cannot be conducted with stability.
This can lead to following observations:
Observation 1 : “no coverage” for the opposite side of array antenna is possible in PC1 UE compared to PC3 UE where 2 panels are assumed, and this leads to the link break-up during the test.
Observation 2 : It is beneficial to consider the non-full sphere measurement for TRP and spherical coverage to achieve stable test operation and reduced the test time(side effect).
Due to these observations, we propose to study the non-full sphere measurement for TPR and spherical coverage test case and how it impacts the MU.
[bookmark: P4]Proposal 4 : Further study the MU when non-full sphere measurement for TRP and spherical coverage and count additional MU element due to it by either following way :
A) Count it in measurement grid MU
B) Independent MU element for impact of non-full sphere measurement for TRP and spherical coverage
3.	Conclusion
RAN5 is asked to endorse following proposals.
Proposal 1 :  Re-study Amplifier Uncertainties, Mismatch and RF power measurement equipment uncertainty for SEM and General Spurious
Proposal 2 : Other than MOP(TRP, EIPR), MOP Spherical Coverage, OFF Power, Peak EIS, EIS Spherical coverage, SEM, general spurious, further study all MU elements.
Proposal 3: Re-study “Impact of noise” for all the test cases for PC1 DevicesProposal 4 : Study the MU when non-full sphere measurement for TRP and spherical coverage and count additional MU element due to it by either following way :
A) Count it in measurement grid MU
B) Independent MU element for impact of non-full sphere measurement for TRP and spherical coverage
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