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1. Introduction
In RAN4 #89 meetings, a WF [1] on FR2 transient period was agreed with the following open issues to be solved in RAN4#90 meeting. This paper will give our view on these open issues.
	background：
· Derivation of EIRP OFF power 
	The relation between EIRP and TRP in the OFF-period can be expressed as,
			               EIRPOFF=TRPOFF+DOFF 
The following opotions was discussed for DOFF but no consensus reached. 
· Option 1: Declare directivity in OFF state 
· Option 2: Agree common assumption for directivity in OFF state
· 2a  The difference between EIRPON and TRPON 
· 2b  Minimum radiator gain for directivity
· Option 3: Use results from static TX OFF measurement to derive the directivity.
· Option 4: Measure OFF level as TRPOFF and transient period based on EIRP 
· TE vender’s input for Tx off test is that EIRP with Far Field distance is not feasible at RAN4#89. (Keysight, R&S, Anritsu) 
Way forward:
· Based on the inputs and discussion, the following options are proposed for further discussion.
Option a   The difference between EIRPON and TRPON is used for DOFF 
Option b   Minimum radiator gain or antenna array gain is used for DOFF 
Option c    Measure TRP (gated in the near-fieild)
Option d   Show compliance via OTA sensitivity
· TE vendors are encouraged to further contribute on test method and testability aspects in RAN4#90. Specifically, 
· The noise of the conducted measurement part and dynamic range of TE.
· The test system error budget heavily depends on the PL. The correct distance  and associated uncertainty is a system issue, hence all companies are encouraged to further contribute on:
· Test system budget considering far field distance associated path loss and potential errors due to coming closer than EIRP Far Field criteria. 
· Test procedures for OFF power and transient period in 38.141-2 are removed in RAN4#89 meeting.
Treat this issue under Rel-15 TEI agenda as an exception in future meetings.



2. Discussion
The agreed WF [1] in RAN4#89 provided four options on how to measure FR2 transient period shown in the following.
	Option a   The difference between EIRPON and TRPON is used for DOFF 
Option b   Minimum radiator gain or antenna array gain is used for DOFF
Option c    Measure TRP (gated in the near-fieild)
Option d   Show compliance via OTA sensitivity


Our contribution [2] in RAN4#89 analysed the difference between option a and option b. For option a, actually the difference between EIRPON and TRPON is gian difference of wanted signal. But at OFF power point, the wanted signal no longer exists although the analogy device (such as PA, etc) is not fully turned off because the transmitting of wanted signal is controlled by BB. So it’s not reasonable to calculate the EIRP OFF power by using the difference between EIRPON and TRPON for OFF state which is gain of wanted signal.
For option b, at OFF power point, the transmitted signals in all antenna elements are noises generated by different transceivers during OFF period, which are not coherent. The 6 dBi assuming the antenna assumptions in TR 38.817-2 is the most likely gain for the OFF power in true off state. The EIRP OFF power can be calculated as 


Observation 1: Option b is more reasonable for EIRP OFF power definition. 
The main problem of this method is testability aspects due to TE noise floor as described in [5, 2, 6, 7, 8, 9, 10].In EIRP far field measurement, the path loss due to measurement distance is one important limiting factor. The far-field measurement distance between positioner and measurement antenna equals to 2D2/λ, which varied according to the largest dimension of the array aperture D. From antenna theory, there is a direct relation between array aperture D and the achievable gain. It is possible to check the testability of each antenna type at its corresponding far-field. In section 9.5.1.3 of TR 38.817-2, the minimum radiator gain used for FR2 TRP off power is 6dBi at 28GHz. In section 10.3.3.2 of TR 38.817-2, the antenna gain (G) range assumption used for the receiver sensitivity range is 10 to 33dBi at 30GHz. Table 2-1 summarized the minimum measurable EIRP at 30GHz in far-field for antenna gain range of 9 to 33dBi. From the table, the EIRP OFF power for antennas with total gain less than 27dBi is measurable 
Observation 2: the EIRP OFF power for antennas with total gain less than 27dBi is measurable.

Table 2-1: Minimum measurable EIRP at 30GHz in far-field for antenna with 9 to 33dBi total gain
	Total antenna array gain @ 30GHz   (dBi) 
	Radiator element gain(dBi)
	Beamforming gain
	Typical Array structure
	The largest dimension of the array aperture D @30GHz (m)
	Minimum far field distance @30GHz (m)
	Minimum path loss @30GHz  (dB)
	Minimum measureable EIRP @30GHz (dBm)

	9
	6
	3
	2x1
	0.01
	0.02
	28
	-77

	12
	6
	6
	4x1
	0.02
	0.08
	40
	-65

	15
	6
	9
	8x1
	0.04
	0.32
	52
	-53

	18
	6
	12
	8x2
	0.04
	0.32
	52
	-53

	21
	6
	15
	8x4
	0.04
	0.32
	52
	-53

	24
	6
	18
	8x8
	0.04
	0.32
	52
	-53

	27
	6
	21
	16x8
	0.08
	1.28
	64
	-41

	30
	6
	24
	32x8
	0.16
	5.12
	76
	-29

	33
	6
	27
	32x16
	0.32
	20.48
	88
	-17



For Option c, the FR2 transient period can be measured by TRP in near-field as shown in [3, 5], but the disadvantage of option c is that it requires a lot of testing time because TRP measurement requires testing a lot of spatial directions. So option c is also not preferable form test complexity point of view.
Observation 3: Option c is not preferable from test complexity point of view.
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Figure 2-1 performing time of OFF power measurement and OTA sensitivity measurement

It was also proposed to show compliance via OTA sensitivity testing, i.e. Option d. However it should be noted that the current discussion on EIRP OFF power is used to verify the transient period between BS Tx and Rx. If using sensitivity to show compliance, firstly we need to find a UL/DL configuration that has 3us GP length between downlink and uplink. According the RAN1 spec, the minimum number of symbols used for downlink to ulink switch is 1 OFDM symbol. The shortest switch time is ~8.9 us based on 120 kHz SCS, which is much larger than the defined 3us transient time. It means there are no applicable Uplink/Downlink configurations in the specification for such test. Further we think the motivation of Tx OFF power is to avoid inter-cell interference rather than self interference from BS Tx to Rx. So we think it not appropriate to use sensitivity test to verify OFF power and transient time.    
Observation 4: It is not possible to use sensitivity test for verification of transient period.

Based on the above discussions, none of the above four options is a perfect test method.  We propose that Option b is used for antennas with small gain and Option c is used for antennas with large gain.
Proposal: Option b is used for antennas with small gain and Option c is used for antennas with large gain

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

Observation 1: Option b is more reasonable for EIRP OFF power definition. 
Observation 2: the EIRP OFF power for antennas with total gain less than 27dBi is measurable.
Observation 3: Option c is not preferable from test complexity point of view.
Observation 4: It is not possible to use sensitivity test for verification of transient period.
Proposal: Option b is used for antennas with small gain and Option c is used for antennas with large gain
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