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1. Introduction
This paper discusses the open issues in OTA chamber requirements for signalling test cases, earlier discussed in [1] and [2] in RAN5#77 and RAN5#1-5G-NR Adhoc meetings respectively. 
In addition, it highlights some related challenges related to OTA testing that need to be considered and agreed upon.
2. Discussion
[1] proposed the following 

· The baseline for the OTA chamber for signalling testcases does not need to consider far-field measurements with absolute accuracy and a DUT positioning system.
· It is necessary start discussion on maximum number of inter-bands mmWave Cells/maximum different beams per cell required for NR signalling testcases with RAN5

[2] raised the following concerns if far field test conditions are not used, which was endorsed in [1]

· For HO and measurement TC, where multiple cells are required, testing in near field might yield unreliable results due to interference from multiple NR cells
· In the reactive near field, there will be absorption, coupling to antenna probe and it will not be possible to control the power level we need for signalling tests due to these concerns
· In the radiative near field, the radial components of H and V are strong as such controlling multiple beams needed by signalling tests may not be possible
· Signal peak, sidelobes, nulls can vary quite a bit, all of which makes it tough to have precise control of power levels/beams needed for signalling tests at near field

Keysight generally concurs with these concerns, however, the concerns are only valid if there is a requirement to emulate cells in the spatial domain and/or with absolute power accuracy.

The signalling requirements have not been established yet to conclude that signalling tests need to emulate cells in the spatial domain. Keysight believes that emulating cells in the power and time domains should suffice for Signalling tests. If there are some corner cases identified which require spatial emulation of cells then it I recommended moving such tests to the RRM domain to simplify the signalling test setup.

[Proposal 1] Define signalling requirements in the power and time domains and not in the spatial domain

The emulation of cells for signalling tests with absolute accuracy or relative accuracy needs careful consideration.  

Cells with relative accuracy should be sufficient for signalling test cases as the scope of signalling tests should be restricted to whether UE triggers the correct signalling message/procedure (e.g. Measurement report, Cell reselection etc) upon detection/measurement of cells with a relative difference in cell power levels. The absolute accuracy of cell power level detection/measurement should be covered as part of RF/RRM testing.

[Proposal 2] Define signalling requirements using relative power rather than the current practise of absolute power.

However, adopting a relative accuracy approach would need a paradigm shift in how requirements are defined. 

[bookmark: _GoBack]Historically, for LTE, 3G and 2G the test cases in signalling have been designed with cell power levels in absolute dBm. This would not be possible if a relative accuracy test method is adopted. The test case requirement would need to be specified in such a way that it does not rely on the absolute power level configuration or reporting. Some tolerances, in the form of pixit parameters, may need to be specified for cell configuration and reporting of power levels by the UE. RAN5 needs to discuss and decide if this shift in test paradigm is agreeable. Otherwise the usage of test methods capable of emulating cells with absolute accuracy could not be avoided, which has a big impact on the cost of the signalling test setup.

[Proposal 3] Discuss the feasibility of test requirements specification using relative accuracy approach.

[Proposal 4] Discuss the possibility of defining Pixit parameters to accommodate the higher uncertainties that will result with specification of cell power levels with relative accuracy.

The other important aspects that need to be discussed and decided are
· Reference plane at which requirements are defined. 
· Is it the antenna connector which will likely not be available for FR2, or is it the power level in the test zone which is impacted by the unknown antenna gain before reaching the traditional temporary antenna connector reference plane?

[Proposal 5] Discuss and decide on the reference plane at which the signalling requirements are to be specified

· Approach for test setup calibration, whether it should be based on 
· RSRP reporting by UE in measurement reports 
       or
· the calibrated power level in the Test Zone provided by gNB emulator (using end to end system calibration)

[Proposal 6] Discuss and decide on the test setup calibration method.

An example is shown below which captures cell power levels specified in relative terms, here Pref is the power level of the serving cell obtained after the calibration process. This example assumes that RSRP based UE measurement report calibration method is chosen. 
	
	Parameter
	Unit
	Cell 1
	Cell 3
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	Pref
	Pref - 6 dB
	

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	Pref – 6 dB
	Pref + 6 dB
	



3. Proposal
Based on the discussion in section 2, we propose the following 
1. Define signalling requirements in the power and time domains and not in the spatial domain.
2. Define signalling requirements using relative power rather than the current practise of absolute power.
3. Discuss the feasibility of test requirements specification using a relative accuracy approach.
4. Discuss the possibility of defining Pixit parameters to accommodate the higher uncertainties that will result with specification of cell power levels with relative accuracy.
5. Discuss and decide on the reference plane at which the signalling requirements are to be specified
6. [bookmark: _Hlk506469580]Discuss and decide on the test setup calibration method
4.	References
[1] R5-176915 - Discussion on OTA chamber requirements for NR signalling Testcases, Anritsu
[2] R5-180013 - Signalling NR Testcases - OTA chamber requirements, Qualcomm





