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1. Introduction
In RAN4 #88bis meetings, a WF [1] on FR2 transient period was agreed with the following open issues to be solved in RAN4#89 meeting. This paper will give our view on these open issues.
	Background：
· Multiple contributions were provided to RAN4#88bis, and they were discussed both online and offline.
· Items with consensus (based on offline discussion)
· Both TRP and EIRP measurements are challenging at the low signal levels of TDD OFF power, however, EIRP measurement is pursued as first priority
· Open items (based on offline discussion)
· How to translate TRP requirement into EIRP measurement when EUT is in OFF state?
· Option 1: Declare directivity in OFF state
· Option 2: Agree common assumption for directivity in OFF state
· Option 3: Use results from static TX OFF measurement to derive the directivity.
·    Which power levels (EIRP and TRP) can be considered feasible to measure in FR2?
·    In case there is no guarantee of directivity and/or antenna pattern in OFF state, can a measurement in single direction be considered reliable or are more measurement points needed?
·   Is there a need for this requirement (to be tested) as it is implicitly covered by sensitivity test?
· How to measure transient time
· Option 1: Measure only Off power level at the period defined as shown in TS37.145-1(Conducted). 
· Option 2: Measure Both On and Off power level. 
Agreement：
· Link budget analysis is encouraged to confirm which levels can be measured
· Further analysis on different options to define directivity in off state, including the risks and benefits, is encouraged
· Further analysis on the possible benefits of multiple measurement points is encouraged




2. Discussion
2.1 Link budget analysis for EIRP OFF power 
It was pointed out in [3] that the typical value for the DNLA (Displayed Average Noise Level) of spectrum analyzer at 30GHz is -155dBm/Hz. In order that the spectrum analyzer can measure and display the EIRP level of OFF signal, the measurable EIRPOFF in far field shown in figure 2-1 should meet:
 
              = -155dBm/Hz + 80 -20+9.5
              = -85.5dBm/Hz
             = -25.5dBm/MHz -25dBm/MHz              
Where, 
           = 20dBi, is the gain of measurement antenna at 30GHz [4].
           = 9.5dB, is the loss of cable connecting measurement antenna to spectrum analyzer at 30GHz [3].
           = 20log10(4πd/λ) = 80dB,  is free space loss between positioner and measurement antenna at 30GHz, where d = 8m is the fixed measurement distance between positioner and measurement antenna, d=8 >2D2/λ, where D is the largest dimension of the array aperture at 30 GHz. D =0.08m and 2D2/λ = 1.28m for antenna array size 16x8 with λ/2 radiator spacing, and D =0.16m and  2D2/λ = 5.12m for antenna array size 32x8 with λ/2 radiator spacing.  

                    
                              Figure 2-1 EIRP far field measurement set-up 
So, only if the actual EIRP OFF power of BS is greater than -25dBm/MHz, the EIRP of OFF signal can be accurately measured in far field. 
A relative noise measurement method for low level signal has been defined in section 5.6.6.2.3 of TR37.843 [5], which can measure signal level of 20~25dB lower than noise floor of the measurement receiver. If the relative noise measurement method is used, the EIRP of OFF signal can be accurately measured in far field as long as the actual EIRP OFF power is greater than -45 dBm/MHz.
Observation 1:
If the relative noise measurement method is used, the EIRP of OFF signal can be accurately measured in far field as long as the actual EIRP OFF power is greater than -45d dBm/MHz. 
2.2 How to translate TRP requirement into EIRP measurement
The agreed WF[1] in RAN4#88bis provided three options on how to determine the directivity of array aperture  shown in the following.
	· Option 1: Declare directivity in OFF state
· Option 2: Agree common assumption for directivity in OFF state
· Option 3: Use results from static TX OFF measurement to derive the directivity.


For option 1, the declared value and the OFF power may vary a lot between vendors as vendors have the freedom to declare any values and there is no way to verify the declared values. It is not preferred to use this method.
For option 3, the actual OFF signal power is very low at static Tx OFF state. It may be impossible to measure the OFF EIRP OFF power or resulting in larger measurement uncertainty, which makes the directivity measurement invalid. 
For option 2, it can be further classified as Option 2a and Option 2b based on the agreed WF[6] in RAN4#88 as shown in the following,
	· Option 2: Agree common assumption for directivity in OFF state
· Option 2a:  the difference between EIRPON and TRPON, which can be measured or declared.
· Option 2b: minimum radiator gain for directivity.



For option 2a, actually the difference between EIRPON and TRPON is gian difference of wanted signal. At OFF power point, the wanted signal no longer exists although the analog device (such as PA, etc) is not fully turned off. We think it’s reasonable to assume correlations between antenna elements. So it’s not reasonable to calculate the EIRP OFF power by using the difference between EIRPON and TRPON for OFF state.
For option 2b, the EIRP OFF power can be calculated as 











It is proposed to use the assumptions for AAS BS with128 transceivers and 6dBi antenna element gain in section 9.5.1.3 of TR 38.817-2 as baseline to derive a minimum EIRP OFF requirement. For an full adaptive AAS BS with 128 transceivers, 128 radiation elements, 128 antenna elements and each antenna element (also called as array element) is radiation element with 6dBi maximum gain and 80 degree horizontal HPBW, equal to .  We can assume that antenna element gain  at the reference beam peak direction  is maximum radiation element gain 6dBi. Then . We can also assume that antenna element gain for noise  is same as the antenna element gain for wanted signal . So, .  For OFF power, the transmitted signals in all antenna elements are noises generated by different transceivers during OFF period, which are not coherent. Then the beam-forming gain for noise. Then we have,


Proposal 1: Option 2b is adopted for EIRP OFF power derivation. 
Proposal 2: The EIRP OFF power limit value for FR2 transient period can be set as-30dBm/MHz assuming the antenna assumptions in TR 38.817-2.

2.3 How to measure transient time
The agreed WF provided two options on how to measure transient time shown as following,
	· Option 1: Measure only OFF power level at the period defined as shown in TS37.145-1(Conducted). 
· Option 2: Measure both ON and OFF power level. 



Transient time is the capability of the BS ramping up form OFF power to the maximum output power or ramping down from the maximum output power to OFF power within required time limits. So we think that both ON and OFF power levels needs to be measured. But it should be clarified that the measurement for ON power and OFF power should be done separately on ON time period and OFF time period. 
Proposal 3: Option 2 should be considered. But the measurement should be done twice on ON time period and OFF time period separately.
Proposal 4: EIRP OFF power is tested at the reference beam peak direction declared for EIRP ON power.  

3. Conclusion
This contribution discussed the open issue for measuring FR2 transient period and gave our observations and  proposals.

Observation 1: If the relative noise measurement method is used, the EIRP of OFF signal can be accurately measured in far field as long as the actual EIRP OFF power is greater than -45d dBm/MHz. 
Proposal 1: Option 2b is adopted for EIRP OFF power derivation. 
Proposal 2: The EIRP OFF power limit value for FR2 transient period can be set as-30dBm/MHz assuming the antenna assumptions in TR 38.817-2.
Proposal 3: Option 2 should be considered. But the measurement should be done twice on ON time period and OFF time period separately.
Proposal 4: EIRP OFF power is tested at the reference beam peak direction declared for EIRP ON power.  
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