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1
Introduction
The discussion of NR UE RF testability during the ongoing Study Item on NR [1] has resulted in a number of agreements captured in [2], [3].  This paper focuses on the REFSENS test considerations.
2
Discussion

According to [3], the following aspects for the REFSENS test have been captured:

	RF requirement
	Test metric baseline for study
	Test setup notes

	REFSENS
	Opt.1: EIS

Opt.2: TRS
	Opt.1: Far-field measurement of EIS in a single beam direction

Opt.2: Far-field measurement of EIS over N beam directions

Opt.3: TBD


Considering the state of the discussion of EIS vs. TRS metrics, it seems likely that an EIS metric will be chosen to quantify the REFSENS requirement of a UE when it has enabled its beamforming features.  It may then be necessary to define the requirement in such a way as to verify that the UE sensitivity in response to a number of randomly selected beam directions meets the requirement within some tolerance.

Observation 1: Care should be taken to define the expected spatial coverage of the beamformer with respect to the UE’s expected usage mode.  For example, a notebook with fixed positioning relative to the user and the environment may have different coverage angles defined for this requirement when compared to a handheld UE that can be in any position relative to the user and the environment. 

For a testing setup to accomplish this task, it may be possible to envision a far-field anechoic chamber with dual-axis positioning of the DUT, as shown in Figure 1 below.
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Figure 1: Potential baseline setup for the maximum output power requirement test
Observation 2: For the REFSENS requirement test the far-field anechoic chamber with dual-axis positioning of the DUT is proposed as the baseline.

It may be possible that the RF requirement REFSENS is defined at a conducted interface rather than at the antenna.  Such a definition may simplify the requirement definition and may require a post-measurement correction/calibration step.  Figure 2 below provides a possible flow to accomplish this:
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Figure 2: Potential approach to correcting the OTA measurement to a conducted reference point
Observation 3: Depending on the agreements in the UE RF track of this SI, one outcome may be the definition of the UE RF requirement at the conducted reference point.  A potential approach to correcting the OTA measurement result to this conducted reference point may be helpful to consider.

Although the design of the PSS/SSS as well as beam acquisition procedures are still under discussion in RAN1, one aspect that is gaining clarity is that the UE may need to minimize the time it spends searching for the cell synchronization signal.  One potential approach is to rely on downlink beamforming of PSS/SSS by the base station and to configure the UE antenna array into a nearly omnidirectional response.  If this design is confirmed, it may be helpful to discuss whether a total radiated sensitivity of a nearly omnidirectional UE antenna array response is needed.
Observation 4: Depending on the RRM discussion related to beam acquisition procedures, it may be helpful to discuss whether a total radiated sensitivity of a nearly omnidirectional UE antenna array response is needed.

3
Conclusions

This paper provided further views on the UE RF REFSENS requirement testability and shared the following observations:

Observation 1: Care should be taken to define the expected spatial coverage of the beamformer with respect to the UE’s expected usage mode.  For example, a notebook with fixed positioning relative to the user and the environment may have different coverage angles defined for this requirement when compared to a handheld UE that can be in any position relative to the user and the environment. 

Observation 2: For the REFSENS requirement test the far-field anechoic chamber with dual-axis positioning of the DUT is proposed as the baseline.

Observation 3: Depending on the agreements in the UE RF track of this SI, one outcome may be the definition of the UE RF requirement at the conducted reference point.  A potential approach to correcting the OTA measurement result to this conducted reference point may be helpful to consider.

Observation 4: Depending on the RRM discussion related to beam acquisition procedures, it may be helpful to discuss whether a total radiated sensitivity of a nearly omnidirectional UE antenna array response is needed.
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