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1. Introduction

Submission R4-1902286 [1] from RAN4 #90 presented a Way Forward that addressed further discussion on the FR2 Txoff and transient time measurements to address measurement system sensitivity and dynamic range issues raised in R4-1900493.  The WF presented an agreement on a method to reduce measurement system sensitivity demands by creating a pass/fail limit Txoff limit = (Txoff,core spec + maximum antenna gain).   The WF also stated that additional work would be needed to identify measurement receiver linearity during the Txoff power measurement and to identify a methodology for measuring Txon/off transition time, both when using the proposed test model NR-FR2-TM1.1.  

This submission addresses work done on the investigations mentioned above and compares this measurement issue to a similar issue with 4G Txon/off measurements.  This submission also offers two measurement proposals.
2. Discussion

2.1 Receiver linearity versus input signal dynamic range for NR measurements
Experiments demonstrated that receivers could indicate an IF clipping event if the input signal exceeded the available measuring receiver dynamic range when measuring with an NR-FR2-TM1.1 signal, potentially invalidating measurements made during the Txoff time.  Whether a measured level would be valid or not would depend on the level of the signal into the receiver and the unspecified characteristics of the receiver. 

The issue is that there is no limit on the input signal dynamic range when making the Txoff limit measurement or the Txon/off transit time measurement, but there is a limit on the measuring receiver dynamic range.  The Txoff limit value (Txoff,core + max antenna gain) is somewhat bounded by the available range of antenna gains.  However, there is no specification on Prated,c,TRP for FR2 gNBs.  This can clearly be seen in TS38.104, section 9.3.1.  
Given this, there is no way to determine that every combination of max power and antenna gain will result in:

[EIRPmax at meas antenna – (Txoff core spec + max antenna gain)] < max available measurement 
   system dynamic range.
2.2 Receiver linearity versus input signal dynamic range for TS37.141 measurements 
Note that this parallels the situation in TS37.104, where the conducted Txoff power is specified and there is no upper limit on rated carrier power for Wide Area Base Stations.
TS 37.104, Table 6.2-1 Base Station rated carrier output power
	BS class
	PRated,c

	Wide Area BS
	(note)

	Medium Range BS
	≤+ 38 dBm

	Local Area BS
	≤+ 24 dBm

	NOTE:
There is no upper limit for the rated carrier output power of the Wide Area Base Station.


In this situation, there is no way to determine that:  
          [Pmax – (-85dBm/MHz)] < max available measurement system dynamic range.  
3. Proposal
a. For gNB designs where:

 [EIRPmax at meas antenna – (Txoff core spec + max antenna gain)] ≤ max available measurement
    system dynamic range,

measure to the (Txoff core spec +max antenna gain) level to determine pass/fail status.
b. For gNB designs where the input signal amplitude range exceeds maximum available measurement system dynamic range, reduce transmitted power used for the measurement to ensure that:

[EIRPmax at meas antenna – (Txoff core spec + max antenna gain)] ≤ max available measurement
   system dynamic range.

Measure to the (Txoff core spec +max antenna gain) level to determine pass/fail status.
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