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1. Overall Description:

RAN4 has specified NR core specifications for UE RF mmWave OTA from system point of view. At the same time, RAN4 has also identified some difficulties to verity some core requirements due to low PSD and wide frequency range etc. Identified difficulties and recommendations for the corresponding conformance spec are summarized in Table 1.
Table 1: Summary of core requirements and their limitations mmWave OTA in Rel-15
	
	Requirement
	Core spec
	Identified difficulty
	Recommendation for conformance spec in Rel-15 (*1)

	
	
	Value
	Metric
	
	

	Tx
	OFF power
	-35 dBm/Maximum spectrum utilization for each CBW
	TRP
	Low PSD
Unrealistic Test Time
	None-zero-TT can be considered to cater for the large MU due to the low SNR at measurement equipment.
Test point can be only maximum EIRP direction.

FFS in RAN4 if it is possible to substitute the existing EMC for this test.

	
	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.


	
	Minimum output power
	-13 dBm/CBW
	EIRP
	Low PSD
	None-zero-TT can be considered to cater for the large MU due to the low SNR at measurement equipment.

	
	EVM
	Modulation
	EVM [%]
	EVM@Beam peak
	Low PSD
	FFS in RAN4

	
	
	Pi/2-BPSK
	30
	
	
	

	
	
	Pi/2-BPSK- shaping
	30
	
	
	

	
	
	QPSK
	[17.5]
	
	
	

	
	
	16QAM
	[12.5]
	
	
	

	
	
	64QAM
	8
	
	
	

	
	
	256QAM
	Need to check
	
	
	

	Rx
	Out-of-band blocking and 
	See Table 2 (Blocking level and the necessity are still being discussed)
If RAN4 decides to define an OOB blocking requirement for range 2, the requirements should be defined by considering the number of exception for spurious response and the spurious response requirement.
	EIS
	Wide frequency range
Unrealistic Test Time
	In case the core out-of-band blocking level is lower than that of in-band blocking, this test could be skipped.



	
	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.

	
	Maximum input
	-25 dBm 
	EIS
	High PSD
	FFS in RAN4


*1 Depends on the device size D (FF distance)

Table 2: Possible mmWave OTA core requirement of Out-of-band blocking (interferer)
	NR band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	
	

	
	PInterferer
	dBm
	[-45]
	
	

	n257, n258, [n260]
	FInterferer (CW)
	MHz
	FDL_low –2*CBW to

[1]
	
	

	
	
	
	FDL_high +2*CBW to

[2nd harmonic of the upper frequency edge of the DL operating band in GHz]
	
	

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L […]


RAN4 has also progressed with the study on test methods for New Radio, has defined the baseline measurement setup for UE RF requirements in FR2 and has quantified the preliminary measurement uncertainty budget for this setup. The outcomes of this study are captured in TR 38.810 [1].
RAN4 kindly asks RAN5 to specify the conformance requirements based on these tables. It is noted that these limitations are based on current technique. Therefore, they need to be tentative test specifications in Rel-15 and to be revisited according to state-of-the-art of TE in future releases.
2. Actions:

To RAN WG5.

ACTION: 
RAN4 kindly asks RAN5 to take the above into consideration when developing the NR conformance requirement in Rel-15.
3. Date of Next TSG-RAN Meetings:

3GPP RAN4-AH-1801

22 – 26 Jan 2018

San Diego, US

3GPP RAN4#86

26 Feb - 2 Mar 2018

Athens, Greece
