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In RAN4 #92bis, issue raised on n259 channel which is if MU/TT needs to be revisited or existing values for 37GHz < f < 40GHz can be reused for BS RF conformance specification. During the work for TR 38.817-2 on MU analysis for FR2, it was agreed that each new channel needs new MU analysis. This really is true for n259 channel because it has range of frequency up to 43.5GHz beyond 40GHz where no analysis done and there is possibility to have difference from existing value due to higher frequency and use of different system components in mmWave.
This contribution provides current result of n259 MU values study, and will continue towards next meeting.
Description
In RAN4 #92bis, contribution [1] raised question on n259 channel MU/TT value if existing values for 37GHz < f < 40GHz can be reused. This contribution provides current result of n259 MU value study.
In TR38.817-2, system with CATR is used for setting MU for BS RF conformance specification, and Keysight provided contribution [2] for existing analysis. The contribution describes system design used for the analysis. Because the system was designed for up to 40GHz frequency range, there are a couple of points needs to be revisited.
· For n259 whole system needs to be revisited to cover up to 43.5GHz for in band measurement, whether if design and components can be used or needs to be redesigned or replaced by different components.
· OTA related MU terms need to be revisited to see if there should be some difference for frequency range between 40GHz and 43.5GHz.
· System components, cables, especially for connectors which 2.92mm is used for < 40GHz system. It needs to be replaced by 2.4mm to cover frequency beyond 40GHz.
· Test equipment MU values needs to be verified if the same value can be reused.

Observation 1
Regarding with OTA test chamber set up related MU terms, which is positioning related terms, QZ, etc. As long as system setup is appropriate for device, then difference caused by 3.5Ghz increase in upper range is negligible. These terms can be reused.

Observation 2
Regarding with system components, connectors, which affects mismatch uncertainty, needs analysis because 2.92mm connectors used in system design up to 40GHz range, which needs to be replaced by 2.4mm connectors. 
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Figure 1. test system setup

Figure 1 shows CATR test system setup described in [2] used for MU value analysis for FR2.
Here is components used in the document;
Table 1. components used in test system set up in Figure 1.
	
	Components used
	note

	Cables
	Pasternack PE360-180
Maury SC-292-MM-24
	These cables are for up to 40GHz with 2.92mm connectors. Mismatch uncertainty related with these cables which needs to be revisited

	Switches
	Keysight 87222E
	Insertion loss value used for calculation in the document [2] is up to 50GHz, same value can be used for n259
SWR value used for calculation is also up to 50GHz

	SGH 
	SGH WR-22 (NSI-MI) Measurement done on 41GHz in the document [2]
	WR-22 SGH supports frequency range 33GHz ~ 50GHz and difference between 41GHz and 43.5GHz is negligible



As shown above, cable related mismatch uncertainty needs to be revisited but others show no difference, same value can be re-used.
Regarding with cables, possible replacement which supports up to 43.5GHz or higher with 2.4mm connector, as example, Maury SC-24 series. It has slightly higher VSWR value at 43GHz in comparison with cables listed above table in frequency  range below 40GHz. However, larger loss (with the same length) offsets impact on higher VSWR value then calculated mismatch uncertainty has no impact by this change. 
The Insertion Loss variation uncertainty is the residual uncertainty associated with the loss of a cable which is measured by the network analyzer in the Calibration stage, and subsequently connected from the VNA to the SGH. This also has negligible level difference compared with the value for < 40GHz.

Observation 4
Regarding with Test Equipment uncertainty, reviewing product data sheets, for Network Analyzer and Spectrum Analyzer, accuracy values are the same for range below 40GHz and 40GHz ~ 43.5GHz.
For Signal Generator values, however, requires more measurement and we would like to come back this in next meeting.

		
Conclusion

In this contribution, current result of n259 MU values study provided. 
As current result, as detail analysis level, currently identified potential difference can be from SG MU, this still needs more study. Other detail MU values can be reused.
Overall, we like to continue to do more study and come back in next meeting for MU impact study result.
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