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1.
Introduction
At the RAN5 #4-5G-NR adhoc meeting in Singapore, there was a discussion regarding factors to characterize QoQZ (Quality of Quiet Zone) at spurious region [1][2][3] and the outcome was captured in the way forward [4].
In the WF there is an open issue with an applicability of a device repositioning concept during spurious emission measurement (TRP measurement). And we introduce our view on this issue from our latest experimental result and also from the consideration on various aspects. This is a companion paper of [6][7].
2.
Discussion

2.1
Concept of DUT repositioning and its concern during TRP measurement
 There are two kinds of concept regarding a term “DUT repositioning”. One is to take away a DUT from a positioner in the anechoic chamber and try to reposition it at the exact same position. The other is to flip the DUT 180o and reverse a top and bottom on a positioner. We discuss the latter concept in this contribution. 

The concept of DUT repositioning is depicted in figure 2.1-1 which is extracted from TR 38.810 clause C.3 [5]. This concept was originally introduced for EIRP type metric such as Tx beam peak search and spherical coverage measurement procedures to avoid forming a UL beam towards a support structure of a positioner. And this method is applicable to the measurements above since the repositioning can be done once a measurement of a hemisphere is finished without maintaining the FR2 link during the repositioning procedure. However in a case of TRP measurement like spurious emission test, if we apply this repositioning procedure, care must be taken not to fail the FR2 link with the DUT, which are also closely related to the test command so called UE beam lock function (UBF).
Observation 1: Care must be taken not to fail the FR2 link with the DUT while trying to reposition the DUT during the spurious emission (TRP) measurement. 
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Figure 2.1-1: DUT re-positioning for combined-axes system
2.2
Importance of FR2 link robustness during spurious emission test
 During the spurious emission measurement, FR2 link between the DUT is maintained by dedicated link antenna(s). And the measurement antenna is switched to the ones for other frequency range measurement. Also during the DUT repositioning procedure, FR2 link must be maintained to keep the Tx beam emitted, otherwise an operator of the test needs to replace the DUT at the original position and then has to go back to the procedure to lock Tx beam towards the peak power direction again. Therefore a robustness of FR2 link between the DUT and the link antenna is very important during the spurious emission measurement. It can also be said that the applicability of DUT repositioning to the spurious emission measurement depends on this performance.
Observation 2: Applicability of the DUT repositioning concept to the spurious emission measurement depends on the robustness of FR2 link during the test.

2.3
Experiment of FR2 link
 To confirm if the FR2 link is maintained during the DUT repositioning (under the condition that UBF is activated), we carried out an experiment with an actual FR2 prototype UE in an anechoic chamber. However to simplify the experiment, we used the regular measurement probe, which is usually used for in-band measurement, also as the DL signal source at this time and just focused on confirming if the link was maintained during the repositioning procedure. 
Table 2.3-1: FR2 link robustness test condition
	Parameter
	Condition

	Number of sample DUT
	1 (FR2 prototype UE)

	Number of FR2 link antenna
	1 (DL signal was sent from a regular measurement probe via reflector to the UE.)

	DL signal frequency 
	27.92352GHz (ARFCN：2077981) 

	DL signal level
	Approx. -66 dBm/100MHz at center of QZ

	Attitude (Angle) of UE
	4 (see figure 2.3-1 below)

	UE beam lock function (UBF)
	Tx only

	Timer setting before link failure
	??

	Simulated situation and timing of FR2 link check
	1. Just open a front door of an anechoic chamber
2. Operator’s hands cut across between a DUT and FR2 link antenna
3. Operator holds a DUT edge 
4. Operator tries DUT repositioning (180o flip)

	Monitored power during test
	UL power


 Results of each simulated situation are as follows.
Situation 1:  Just open a front door of an anechoic chamber

No issues were observed.
Situation 2: Operator’s hands cut across between a DUT and FR2 link antenna
Approximately 15 dB of UL power down was observed when operator’s hand cut across an area 10 cm from the DUT.
Situation 3: Operator holds a DUT edge
No UL power levels could be observed and the FR2 link failure occurred when operator held an edge of DUT which is close to an expected place of active UE antenna.  No decreases of power were observed when operator held 5 cm away from the antenna location
Situation 4: Operator tries DUT repositioning (180o flip)

FR2 link failure didn’t occur as far as the operator tried avoiding to shade around the active UE antenna.
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Figure 2.3-1: Image of DUT attitudes and repositioning direction
 Though we could examine only one sample DUT, which seemed to have enough coverage of FR2 link, it was possible to avoid the FR2 link failure during the TRP measurement with UBF active state as far as the operator took care to avoid shading the DL signals to DUT. However since currently there are not enough samples to be checked, we should mind that the core requirement is allowing 50%-ile spherical coverage with power class 3 UE and thus there is a possibility that the DUT repositioning cannot always be applied to them.  
Observation 3: Even though it might also depend on a design of UE antenna allocation, FR2 link failure could be avoided during the DUT repositioning procedure as far as the operator takes care not to shade the DL signals to DUT.
Observation 4: We should mind that the core requirement is allowing 50%-ile spherical coverage with power class 3 UE and thus there is a possibility that the DUT repositioning cannot always be applied to them.
2.4
Consideration on other aspects 
 As shown in clause 2.3 above, even though it was observed with a limited condition, it was possible to maintain the FR2 link during the DUT repositioning procedure. This means that it might be possible to apply this concept to the spurious emission measurement. However to see a balance with the FR2 conformance testing and usability of systems for customers, we also considered this procedure from various other aspects as follows.

(1) Total test time and a complexity of procedures
By applying the DUT repositioning concept to the spurious emission measurement, we expect that a complexity of test procedure will increase and so a test time will. Considerable reasons are as follows.

· After flipping the DUT, an operator needs to place it at the center of QZ with a very small misalignment to keep the measurement uncertainty low. It will require an additional effort to find the exact place and attitude of DUT. This procedure is required at every test points.
· TRP measurement needs to be split into two hemispheres and thus the measurement time will also be split into two. This means test time might not be long enough that we are able to leave the DUT while measuring the spurious emission. So there might be no chances that we can run this test during night time without an operator of the test. 
Observation 5: By applying the DUT repositioning concept, total test time and a complexity of test procedure will increase.  

(2) Anticipation of a spurious emission direction and its shape
Refer to the companion paper [6] for detailed explanation.

Observation 6: Spurious emissions with both in second and non-second harmonic frequency range can be measured without applying the DUT repositioning.  
With all aspects from observation 4 to 6 in mind, we would make a following proposal.
Proposal 1: Even though it has a possibility to apply DUT repositioning procedure to the TRP measurement, at least the test procedure without DUT repositioning concept should be the baseline of the spurious emission test procedure.


3. Conclusion
In this contribution we reported the study result of FR2 link robustness during the spurious emission measurement and the possibility of DUT repositioning applicability. We also provided our views on an impact of applying the DUT repositioning concept to the TRP measurement.
Observation 1: Care must be taken not to fail the FR2 link with the DUT while trying to reposition the DUT during the spurious emission (TRP) measurement. 
Observation 2: Applicability of the DUT repositioning concept to the spurious emission measurement depends on the robustness of FR2 link during the test.
Observation 3: Even though it might also depend on a design of UE antenna allocation, FR2 link failure could be avoided during the DUT repositioning procedure as far as the operator takes care not to shade the DL signals to DUT.

Observation 4: We should mind that the core requirement is allowing 50%-ile spherical coverage with power class 3 UE and thus there is a possibility that the DUT repositioning cannot always be applied to them.
Observation 5: By applying the DUT repositioning concept, total test time and a complexity of test procedure will increase.

Observation 6: Spurious emissions with both in second and non-second harmonic frequency range can be measured without applying the DUT repositioning.  

Proposal 1: Even though it has a possibility to apply DUT repositioning procedure to the TRP measurement, at least the test procedure without DUT repositioning concept should be the baseline of the spurious emission test procedure.
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