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1.
Introduction
LS from RAN4 is received [1] and it suggests some recommendation for the tests where the difficulty on the testability is identified. This paper discusses the way forward for the identified solution on the mmWave spurious tests.
	Requirement
	Core spec
	Identified difficulty
	Recommendation for conformance spec in Rel-15

	
	Value
	Metric
	
	

	Tx General spurious
	-36 dBm/kHz (9 kHz ( f < 150 kHz)
-36 dBm/10kHz (150 kHz ( f < 30 MHz)
-36 dBm/100kHz (30 MHz ( f < 1 GHz)
-30 dBm/MHz (1 GHz ( f < 12.75 GHz)
-13 dBm/MHz (12.75 GHz ( f < 2nd harmonic of the upper frequency edge of the UL operating band in GHz)
	TRP
	Wide frequency range

Low PSD
Unrealistic Test Time
	Substitute the existing EMC test at least below 1GHz range for general spurious test can be considered.

Radiative near field measurement at the high frequency(>28GHz) can be considered.
Increased MBW e.g. 100 MHz can be considered in order to verify the core spec with realistic measurement time.

	UE-to-UE co-existence
	Same as those for LTE for victim UE at FR1

[-5], [-3] and [2] dBm/100MHz for 28, 40 and 60 GHz for victim UE at FR2
	TRP
	Low PSD for FR1
	For aggressor NR UE at FR2, although expected not to impact to victim UE at FR1, how to verify the core spec is FFS.


	Rx General spurious
	-57 dBm/100kHz (30 MHz ( f < 1 GHz)
-47 dBm/MHz (1 GHz ( f < 2nd harmonic of the upper frequency edge of the DL operating band in GHz)
	TRP
	Wide frequency range

Low PSD
Unrealistic Test Time
	Substitute the existing EMC test at least below 1GHz range for general spurious test can be considered.

Increased MBW e.g. 100 MHz can be considered in order to verify the core spec with realistic measurement time.


2.
Discussion
2.1 Discussion on lower frequency range

Substituting the EMC test for frequency below 1GHz is recommended by RAN4. This is because the mmWave spurious in OTA chamber for the lower frequency is considered as difficult because of the big measurement antenna and quite long measurement distance between EUT and measurement antenna. Below is the estimated distance of the measurement sited from [2].

Table 2 Measurement distance for spurious emission test (sited from [2])
	Frequency Range
	Wavelength []
	Measurement distance

	
	
	
	2
	0.62*√(D3/)*3
	2D2/

	9 kHz
	33.3 km
	33.3 km
	66.6 km
	-
	-

	150 kHz
	2000 m
	2000 m
	4000 m
	-
	-

	30 MHz
	10 m
	10 m
	20 m
	-
	-

	1 GHz
	30 cm
	30 cm
	60 cm
	-
	-

	6 GHz
	5 cm
	5 cm
	10 cm
	3 cm *5
16 cm *6
	10 cm *5
90 cm *6

	28 GHz
	1 cm 
	-
	-
	7 cm *5
35 cm  *6
	47 cm *5
4.2 m   *6

	39 GHz
	0.8 cm
	-
	-
	8 cm *5
41 cm *6
	65 cm *5
5.9 m *6

	43.5 GHz
	0.7 cm
	-
	-
	8 cm *5
44 cm *6
	73 cm *5
6.5 m *6

	56 GHz
	0.5 cm
	-
	-
	9 cm *5
49 cm *6
	93 cm *5
8.4 m *6

	78 GHz
	0.4 cm
	-
	-
	11 cm *5
58 cm *6
	1.3 m *5
11.7 m *6

	87 GHz
	0.3 cm
	-
	-
	12 cm *5
61 cm *6
	1.5 m *5
13.1 m *6

	Note 1: Radiative near field border at D <= 
Note 2: Radiative far field border at D <= 
Note 3: Radiative near field border at D >= 
Note 4: Radiative far field border at D >= 
Note 5: DUT size D = 5 cm
Note 6: DUT size D = 15 cm


Substituting the testing for above frequency range with EMC testing is realistic solution from the perspective of cost effectiveness of the test system. Note that the existing external EMC testing methods such as CISPR 16-2-3[4] or ETSI EN301 908-1 [3] are designed to measure the EIRP, ERP or electric/magnetic field strength at the fixed distance rather than the FF distance, e.g. 3m, 10m, 30metc…. Then, the measurement is possible.
RAN5 needs to consider how to capture this recommendation in the test specification. In the below, we consider the following aspects :
· Test specification

· TE Validation

Test specification
We would have following options on how to specify the test specification.
Option 1) Do not test below 1GHz in 3GPP test specification, and simply leave the testing to the external EMC testing method 

Option 1a) Do not test below 1GHz in 3GPP test specification, and simply leave the testing below 1GHz to the external EMC testing method, but specify in RAN5 test specification the test conditions, test requirements, which are equivalent to the RAN4’s intention as much as possible, for such external EMC testing method.
Option 2) Leave the testing of below 1GHz to TS 38.124[5] : EMC testing specification which is being developed in RAN4.

Option 3) Develop our own EMC testing method(which still would be based on the existing EMC test method) and specify it in RAN5 test specification.
Pros and Cons are summarized as below.
	
	Pros
	Cons

	Option 1
	Existing well-established test method can be utilized. No extra effort required by RAN5.
	Test methods are up to external test specifications and not enclosed in 3GPP specs. 
There is a risk that test environment, requirements, conditions etc… could be different from the RAN4’s intention.

	Option 1a
	Existing well-established test method can be utilized.
	Test methods are up to external test specifications and not enclosed in 3GPP specs. 
Need further analysis and study for deriving the appropriate test parameter, condition, requirements, etc.

	Option 2
	All the test requirements, test methods are enclosed in 3GPP specifications
	Current 38.124 does not include 9kHz-30MHz part. It’s up to RAN4 to how to capture the below 1GHz testing in 38.124. Could be rejected, or take time. 

	Option 3
	All the test requirements, test methods are enclosed in 3GPP specifications
	Take time to develop EMC testing method. 


Proposal 1) Choose one of the option 1, 1a,  2 or 3 for the treatment of below 1GHz spurious test
TE Validation

Same as LTE, TE validation can be assumed to be done in the unit of the test equipment for NR. EMC testing will be thought to be conducted with different equipment, chamber, room or sites, then the validation unit of the TE should be separated for non-EMC part and EMC parts, regardless of the which above option we chose.
Proposal 2) Validation status of the test equipment should be separated for non-EMC and EMC part.
2.1 Discussion of higher frequency range

In the LS from RAN4, Radiative near field measurement is recommended for frequency range > 28GHz.
TR38.803 v.14.2.0 cl. 10.2.2.5, describes the possibility of the measurement in radiative near field. In that analysis, the measurement in radiative near field can be adopted for TRP measurement if the probe compensation is applied. This method can be adopted in the test specification as well. However, the MU for the Reactive NF test method are not yet discussed in RAN4, then RAN5 needs to ask RAN4 to provide MU value as well as details of probe compensation aspects, minimum measurement distance etc…
Further, though it is not captured in the LS but, the radiative near field measurement for OFF power(TRP) can be obviously applied as well. As the dominant reason for the difficulty for the OFF power is its low PSD, if we can measure the power in radiative near field, this would resolve the problem. 
Also, it would not be harmful if we apply radiative near field measurement for all of the TRP measurement.
Proposal 3) Allow radiative near field measurement for all of the TRP tests. 
Proposal 4) Ask RAN4 to provide MU value, probe compensation methods, minimum measurement distance for radiative near field measurement of TRP.


3.
Conclusion
RAN5 is asked to endorse followings :
Proposal 1) Choose one of the option 1, 1a,  2 or 3 for the treatment of below 1GHz spurious test

Proposal 2) Validation status of the test equipment should be separated for non-EMC and EMC part.

Proposal 3) Allow radiative near field measurement for all of the TRP tests. 

Proposal 4) Ask RAN4 to provide MU value, probe compensation methods, minimum measurement distance for radiative near field measurement of TRP.
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