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1.
Introduction
The purpose of this paper is to revisit some previous conclusions in signalling group eliminating the need of far field testing. Near field performance needs to be evaluated for test cases where more than one NR cell, handover procedure, beam management and precise power level control is required. This document explains the need for further studies, based on key parameters, before such conclusions can be reached.
2.
Discussion
2.1 Placement of DUT in the measurement setup

Placement of DUT in the measurement setup can be categorized into 3 regions: Reactive near-field, Radiative near-field and Far-field. 
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Figure 2.1.1: Distance to test object

The minimum far-field distance R for a traditional far field anechoic chamber can be calculated based on the following equation: 
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where D is the diameter of the smallest sphere that encloses the radiating parts of the DUT. The near/far field boundary for different antenna sizes and frequencies is shown in Table 10.2.2.4-1 as mentioned in [1]
Table 2.2.1: Near field/far field boundary for different frequencies and antenna sizes for a traditional far field anechoic chamber

	D(cm)
	Frequency (GHz)
	Near/far boundary (cm)
	Path Loss(dB)
	Frequency (GHz)
	Near/far boundary (cm)
	Path Loss(dB)

	5
	28
	48
	55
	100
	168
	76.9

	10
	28
	188
	66.9
	100
	668
	88.9

	15
	28
	420
	73.8
	100
	1500
	96

	20
	28
	748
	78.9
	100
	2668
	101

	25
	28
	1168
	82.7
	100
	4168
	104.8

	30
	28
	1680
	85.9
	100
	6000
	108


As can be seen in the table, the distance can be very large for larger antenna sizes and higher frequencies. This could lead to very large chambers that would be prohibitively expensive.

There are ongoing RAN4 discussions on determining far field testing distance. As per [3] Observation#1, RAN4 has agreed to use far-field distance as baseline for RF measurements.
2.1 Signaling OTA Chamber requirements

During RAN5#77, it was discussed [2] that key factors (considering cost) of OTA chamber would be size, positioning systems and sets of cross-polarized antennas from emulated gNB. Hence, it would be critical to decide whether signaling test cases require similar setup. It was noted for this discussion paper [2] that signalling testcases does not need to consider far-field measurements with accuracy and positioning system.

However, for ex., considering RRC TC in signaling, for HO and NR measurement TC, it may be required to measure and report beam metric. For such test cases, testing in near field might yield unreliable results due to interference from multiple NR cells. There are a other conformance requirements, for ex, testing beam failure indication in MAC for RACH, which may require UE to track more than on beam.
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 which is greater than few wavelength (lamda), the radial components of H and V are strong as such controlling multiple beams needed by signalling tests may not be possible. It also requires accurately knowing where the UE antenna array elements are to determine the signal characteristics. 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.

Far field distance is the safest zone since amplitude of signal peak, its sidelobes is quite stable. Also nulls in the radiation pattern stabilize.

Table 2.2.2 – Requirements consideration of FR2 signaling TC (NSA)
	Protocol Layer\Parameters
	No. of NR Cells- Are more than one NR cell needed?
	Power Levels of NR cells
	NR HO procedure Involved
	Beam Management
	LTE OTA Signal
	No. of Tx/Rx Antenna’s

(MIMO vs SIMO)

	RRC
	Yes
	Relative Power levels may suffice. Known Link Budget might help.
(Scenarios for event A2-A5)
	Yes, HO and Measurement reporting TC defined
	Beam Level measurements required. 

Different beams per cell needs to be simulated
	Yes
	TBD

	MAC
	Yes
	Same as above
	Possibly
	Yes, no. of beams TBD
	Yes
	TBD

	RLC, PDCP
	Possibly
	Possibly
	Possibly
	Yes, no. of beams TBD
	Yes
	TBD

	NAS
	Yes
	Relative Power levels may suffice. Known Link Budget might help 
	Yes, HO and Measurement reporting TC defined
	Beam Level measurements required. 

Different beams per cell needs to be simulated
	Yes
	TBD


Above information presented in Table 1 was discussed during RAN5 5G Adhoc#1 and it was concluded that key factors which determine usage of near field vs far field is requirement of Absolute power and Beam Management. Some other key aspects from last RAN4 and RF\RRM sub group meetings [5] -
· RAN5 has started work to define MU Budget for Far Field  For example, 0.7m FF (relative to 5mm Antenna Aperture) the signal variation is +\- 6dB. No such work is being considered for near field measurements.
· It was also agreed that the “D” used in above equation for calculation of far field would be declared by UE 
Signalling TC doesn’t have a requirement to test with Absolute Power and positioning of antenna. However, there may be instances where we need to simulate multiple beams and have a need for Beam Management procedures to be run. As such, it should not be ruled out that we will need far field measurements in signalling. Besides, no near field characterization work (like the MU Budget) is being conducted which will create challenges, if adopted.

For test cases, which may require absolute power, beam positioning and other complex beam management aspects, it is recommended to move them to RRM Work Plan and ensure core spec conformance requirements are tested.

3.
Conclusion
Test Cases requiring multiple beams and beam management will impact near field performance and testing in near field may yield unreliable results. Signaling group should not rule out usage of far field measurements for select test cases in FR2 where beam management for multiple beams or accurate reporting of beams is required. Below are few proposals based on data provided in this discussion paper
Proposal 1 – For select signaling test cases, use the far field measurement approach and chamber which is currently being considered and characterized in RAN5 RF\RRM sub group. It could also be used for ALL signaling TC. 
Proposal 2 - For test cases, which may require absolute power, beam positioning and other complex beam management aspects, it is recommended to move them to RRM Work Plan (as applicable) and ensure core spec conformance requirements are tested. As per last 5GS Adhoc-1 Meeting discussion, it was suggested even inter-freq test cases dependent on just relative power level might need to be tested in Far field
Participating companies are encouraged to provide more data on near field characterization and feasibility for running spectrum of signalling test cases which should also consider idle mode, SDAP and new NAS for SA (Option#2). Until we have conclusive data, the topic should be open for discussion.
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