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1 Introduction

5G/NR core working was completed in last RAN meeting #78 in December 2017, and it is the stage of creating specific Test cases (TCs) in RAN5. And now RAN5 LTE RF specification TS 36.521-1[1] defines Initial condition (test parameters) for each TC. However, test parameters or testing method (OTA) of NR are different from those of LTE, and we cannot always follow same method in LTE. This document describes test parameters for each LTE TC and discusses applicability to NR TCs.
2 Discussion

RAN5 specification TS 36.521-1 configures test parameters to check whether UEs satisfy the requirements defined in RAN4. Below is a list of the parameters configured in RAN5 spec.
· Test Environment



: Temperature and Voltage (Normal Condition, Lower/Higher extreme condition)

· Test Frequency




: Specific test frequencies to be tested (Low, Mid, High range)

· Test Channel Bandwidth

: Channel bandwidth to be tested (Lowest, Highest, X MHz)

· Test point (RB information)

: Number of RBs or RB allocation
Following is test configuration table about Maximum output power (LTE), and UEs supporting Band 3 shall be tested in 270 test points (= 5 [Environment] x 3 [Frequency] x 3 [Bandwidth] x 6 [RB info]).
Table 6.2.2.4.1-1: Test Configuration Table (Maximum Output Power)
	Initial Conditions

	Test Environment as specified in

TS 36.508 [7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in

TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	N/A for Max UE output power testing
	Mod'n
	RB allocation

	
	
	
	FDD
	TDD

	1.4MHz
	
	QPSK
	1
	1

	1.4MHz
	
	QPSK
	5
	5

	3MHz
	
	QPSK
	1
	1

	3MHz
	
	QPSK
	4
	4

	5MHz
	
	QPSK
	1
	1

	5MHz
	
	QPSK
	8
	8

	10MHz
	
	QPSK
	1
	1

	10MHz
	
	QPSK
	12
	12

	15MHz
	
	QPSK
	1
	1

	15MHz
	
	QPSK
	16
	16

	20MHz
	
	QPSK
	1
	1

	20MHz
	
	QPSK
	18
	18


Test parameters in each LTE TRx TC are summarized in following Table 2-1 (NR TC numbering is used).

Table 2-1 Test parameters for LTE TCs
	6
	Transmitter characteristics
	Environment
	Frequency
	Bandwidth
	Test point

	6.2.1
	UE maximum output power
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Low, Mid, High
	Lowest, 5MHz, Highest
	Type 2.4.5

	6.2.2
	UE maximum output power reduction
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Low, Mid, High
	Lowest, 5MHz, 10MHz, Highest
	Type 2.4.6

	6.2.3
	UE additional maximum output power reduction
	NC
	NS dependent
	NS dependent
	Type 2.4.7

	6.3.1
	Minimum output power
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Low, Mid, High
	Lowest, 5MHz, Highest
	Type 2.4.1

	6.3.2
	Transmit OFF power
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Low, Mid, High
	Lowest, 5MHz, Highest
	Type 2.4.1

	6.3.3.2
	General ON/OFF time mask
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Low, Mid, High
	Lowest, 5MHz, Highest
	Type 2.4.1

	6.3.3.4
	PRACH time mask
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Mid
	Lowest, 5MHz, Highest
	Type 2.4.3

	6.3.3.6
	SRS time mask
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Mid
	Lowest, 5MHz, Highest
	Type 2.4.3

	6.3.4.2
	Absolute power tolerance
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Mid
	Lowest, 5MHz, Highest
	Type 2.4.1

	6.3.4.3
	Relative power tolerance
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Low
	Lowest, 5MHz, Highest
	Type 2.4.5

	6.3.4.4
	Aggregate power tolerance
	NC
	Mid
	Lowest, 5MHz, Highest
	Type 2.4.2

	6.4.1
	Frequency error
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Low, Mid, High
	Lowest, 5MHz, Highest
	Type 2.4.5

	6.4.2.1
	Error Vector Magnitude
	NC
	Low, Mid, High
	Lowest, 5MHz, Highest
	Type 2.4.5

	6.4.2.2
	Carrier leakage
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Low, Mid, High
	Lowest, 5MHz, Highest
	Type 2.4.2

	6.4.2.3
	In-band emissions
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Low, Mid, High
	Lowest, 5MHz, Highest
	Type 2.4.2

	6.4.2.4
	EVM equalizer spectrum flatness
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Low, Mid, High
	Lowest, 5MHz, Highest
	Type 2.4.1

	6.5.1
	Occupied bandwidth
	NC
	Mid
	All
	Type 2.4.1

	6.5.2.1
	Spectrum emission mask
	NC
	Low, Mid, High
	Lowest, 5MHz, 10MHz, Highest
	Type 2.4.6

	6.5.2.1.2
	Additional spectrum emission mask
	NC
	NS dependent
	NS dependent
	Type 2.4.7

	6.5.2.2
	Adjacent channel leakage ratio
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Low, Mid, High
	Lowest, 5MHz, 10MHz, Highest
	Type 2.4.6

	6.5.3.1
	General spurious emissions
	NC
	Low, Mid, High
	Lowest, 5MHz, Highest
	Type 2.4.4

	6.5.3.2
	Spurious emissions for UE co-existence
	NC
	Low, Mid, High
	Lowest, 5MHz, Highest
	Type 2.4.4

	[6.5.3.3]
	[Additional Spurious]
	NC
	NS dependent
	NS dependent
	Type 2.4.7

	6.5.4
	Transmit intermodulation
	NC
	Mid
	5MHz, Highest
	Type 2.4.2

	7
	Receiver characteristics
	Environment
	Frequency
	Bandwidth
	Test point

	7.3
	Reference sensitivity power level
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	Low, Mid, High
	Lowest, 5MHz, Highest
	Type 2.4.8

	7.4
	Maximum input level
	NC
	Mid
	Lowest, 5MHz, Highest
	Type 2.4.8

	7.5
	Adjacent channel selectivity 
	NC
	Mid
	Lowest, 5MHz, Highest
	Type 2.4.8

	7.6.1
	In-band Blocking
	NC
	Mid
	Lowest, 5MHz, Highest
	Type 2.4.8

	7.6.2
	Out-of-band blocking
	NC
	Low or High
	Lowest, 5MHz, Highest
	Type 2.4.8

	7.6.3
	Narrow Band Blocking
	NC
	Mid
	Lowest, 5MHz, Highest
	Type 2.4.8

	7.7
	Spurious response
	NC
	Low or High
	Lowest, 5MHz, Highest
	Type 2.4.8

	7.8.1 
	Wide band Intermodulation
	NC
	Mid
	Lowest, 5MHz, Highest
	Type 2.4.8

	7.9
	Spurious emissions
	NC
	Low, Mid, High
	Highest
	Type 2.4.9


There are two main differences between LTE and NR that shall be taken into consideration in defining test parameters. First difference is testing method. FR1 will be tested with conducted as usual LTE, on the other hand FR2 will be tested with OTA. In OTA testing, it is not realistic to configure comprehensive test parameters as usual since test time is drastically increased, and some kind of reduction about test points is necessary. Second difference is test parameters that can be supported. In NR, UEs can support > 20MHz Bandwidth and we also need to take into account this difference. Observations and proposals for each parameter are described below.

2.1 Test environment

In LTE, TCs can be divided into two types of TC as below.

Type 2.1.1: five environments including extreme conditions (NC, TL/VL, TL/VH, TH/VL, TH/VH)


Type 2.1.2: one environment not including extreme conditions (only NC)

Following is captured in core spec (TS 38.101-2[2]) and it is required that UE shall fulfil all the requirement even in extreme condition. RAN5 NR spec TS 38.508-1 shall also capture corresponding sentence like LTE spec TS 36.508.
E.2.1
Temperature

All RF requirements for UEs operating in FR2 are defined over the air and can only be tested in an OTA chamber. 

The UE shall fulfil all the requirements in the temperature range defined in Table E.2.1-1.

Table E.2.1-1: Temperature conditions

	+ 25 ⁰C ± [10] ⁰C 
	For normal (room temperature) conditions with relative humidity of 25% to 75%

	-10(C to +55(C
	For extreme conditions


E.2.2
Voltage

Editor’s note: This requirement is incomplete. The following aspects are either missing or not yet determined:

Methodology to control the voltage in a case which a power cable is not connected to DUT is FFS since it is not agreed whether we can connect the power cable to DUT at the OTA measurement situation yet.

The UE shall fulfil all the requirements in the full voltage range, i.e. the voltage range between the extreme voltages.

The manufacturer shall declare the lower and higher extreme voltages and the approximate shutdown voltage. For the equipment that can be operated from one or more of the power sources listed below, the lower extreme voltage shall not be higher, and the higher extreme voltage shall not be lower than that specified below.

Table E.2.2-1: Voltage conditions

	Power source
	Lower extreme

voltage
	Higher extreme

voltage
	Normal conditions

voltage

	AC mains
	0,9 * nominal
	1,1 * nominal
	nominal

	Regulated lead acid battery
	0,9 * nominal
	1,3 * nominal
	1,1 * nominal

	Non regulated batteries:

Leclanché 

Lithium

Mercury/nickel & cadmium
	0,85 * nominal

0,95 * nominal

0,90 * nominal
	Nominal

1,1 * Nominal
	Nominal

1,1 * Nominal

Nominal


Considering this situation above, following three options for selecting test environment are possible.

Option 2.1.1: five environments including extreme conditions (NC, TL/VL, TL/VH, TH/VL, TH/VH)


Option 2.1.2: one environment not including extreme conditions (NC)


Option 2.1.3: three environment including some extreme conditions (e.g. NC, TL/VL, TH/VL)
Regarding FR1, there is no difference between LTE and NR about environment and we can reuse same approach as LTE (Type 2.1.1 TCs in LTE will be tested with Option 1 in NR). On the other hand, regarding FR2, it is necessary to consider the possibility of testing Type 2.1.1 TCs with not only Option 1 but also Option 2 or 3 in NR due to following aspects.
· Feasibility

: whether test equipment can realize Extreme condition (temperature, voltage) in FR2 testing

· Regulation
: from perspective of operator, testing EC in some TCs are necessary

· Test time

: testing EC need much time to test especially in FR2 (OTA)
Table 2.1-1 Test environment selection in NR TCs
	LTE
	NR

	
	Sub-6GHz
	mmW

	Type 2.1.1 TCs
	Option 2.1.1
	Option 2.1.1, 2.1.2, 2.1.3

	Type 2.1.2 TCs
	Option 2.1.2
	Option 2.1.2



Proposal 2.1-1

: Regarding FR1, same test environment as LTE can be reused.

Observation 2.1-2
: Regarding FR2, reduction of testing some extreme condition can be considered.
2.2 Test frequency
In LTE, TCs can be divided into two types of TC as below.


Type 2.2.1: three frequency ranges (Low range, Mid range, High range)

Type 2.2.2: one frequency range (Mid range / Low or High range)
As it is for test environment, the same approach as LTE can be used for FR1 while some reduction of test range should be considered for FR2.

Proposal 2.2-1

: Regarding FR1, same test frequency as LTE can be reused.


Observation 2.2-2
: Regarding FR2, reduction of testing some test frequency range can be considered.
2.3 Test Channel Bandwidth
In LTE, Lowest, 5MHz, (10MHz,) and Highest are defined as tested channel bandwidth. 5MHz is selected in all TCs because 5MHz is mandatory request among all LTE Bands (except for Band 46 and 47). However, NR supporting bandwidth is updated and 5MHz is not mandatory request in NR operation. Following table defined in TS 38.101-1[3] describes supporting Channel Bandwidth in FR1. For example, 5MHz is not supported in Band n77, n78, n79, and all bands with Subcarrier spacing (SCS) 30/60 kHz. On the other hand, 10 MHz or 20 MHz are supported in most NR bands and SCS 30/60 kHz.
Moreover, only three operation bands are defined in FR2 operation and 50, 100, 200, and 400 MHz are supported (Table 5.3.5-1b defined in TS 38.101-2). As it is for FR1, 5MHz is not supported.
Therefore, regarding FR1 and FR2 tested BW 5MHz should be updated. How to handle FR1 test BW is described in [R5-180023][4]. How to handle FR2 test BW is FFS.
Table 5.3.5-1a Channel Bandwidths for Each NR band (FR1)
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS

kHz
	5 MHz
	101,2 MHz
	152 MHz
	202 MHz
	252 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	n1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n2
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n5
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n8
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n38
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n41
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n50
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n51
	15
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	

	n70
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	n71
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n74
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n75
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n76
	15
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n77
	15
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n78
	15
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n79
	15
	
	
	
	
	
	
	Yes
	Yes
	
	
	

	
	30
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n80
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n81
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n82
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n83
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n84
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	NOTE 1:
90% spectrum utilization may not be achieved for 30kHz SCS. 

NOTE 2:
90% spectrum utilization may not be achieved for 60kHz SCS.


Table 5.3.5-1b Channel bandwidths for each NR band (FR2)
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS

kHz
	50 MHz
	100 MHz
	200

MHz
	400 MHz

	n257
	60
	Yes
	Yes
	Yes
	Yes

	
	120
	Yes
	Yes
	Yes
	Yes

	n258
	60
	Yes
	Yes
	Yes
	Yes

	
	120
	Yes
	Yes
	Yes
	Yes

	n260
	60
	Yes
	Yes
	Yes
	Yes

	
	120
	Yes
	Yes
	Yes
	Yes




2.4 Test point (RB information)
In LTE, TCs can be divided into nine types of TC as below (seven for Tx and two for Rx).

Table 2.4-1 Test point selection in LTE TCs
	Type
	TRx
	RB info
	Number of
Test points / BW
	example

	2.4.1
	Tx
	full RB
	1
	Minimum output power

	2.4.2
	Tx
	full RB without MPR
	1
	Carrier leakage

	2.4.3
	Tx
	RB defined by some configurations
	1
	PRACH/SRS time mask

	2.4.4
	Tx
	1 RB + full RB
	2
	General Spurious

	2.4.5
	Tx
	1 RB + full RB without MPR
	2
	Maximum output power

	2.4.6
	Tx
	full RB in each MRP and Mod
	4
	ACLR

	2.4.7
	Tx
	NS dependent
	-
	A-MPR, A-SEM, A-Spur

	2.4.8
	Rx
	[DL] full RB / [UL] full RB
+  [DL] full RB / [UL] non-full RB
	1 - 5
	REFSENS

	2.4.9
	Rx
	0 RB
	1
	Spurious emissions


Regarding FR1, basically same approach as LTE can be reused as baseline. However, it is possibility to consider test points of Type 2.4.6 TCs if test points increase due to segmentation of MRP etc. Regarding FR2, handling of Type 2.4.4 to 2.4.6 TCs including more than one test point should be considered.

Proposal 2.4-1

: Regarding FR1, same test point approach as LTE can be reused.


Observation 2.4-2
: Regarding FR2, reduction of some test points can be considered.
2.5 Subcarrier spacing
Subcarrier spacing (SCS) is new test parameter in NR. SCS supporting is agreed in R4-1710047[5] as below.

· FR1
: 15, 30 kHz (Mandatory), 60 kHz (Optional)
· FR2


: 60, 120 kHz (Mandatory)
RAN5 need to discuss following two topics.

1) whether UE shall be tested in all supporting SCSs

2) which SCS is high priority when UE is tested in part of supporting SCS
Regarding FR1, these points are proposed in [4]. FR2 is FFS.



Observation 2.5.1
: RAN5 need to define WF whether UE shall be tested in all supporting SCSs

Proposals and Observations in this document and open issues are summarized in following table.
Table 2.5-1 Test parameter selection
	Test parameter
	FR1
	FR2
	Comment (for FR2)

	Test environment

(Temperature, voltage)
	Same as LTE

(Proposal 2.1-1)
	TBD
	- Extreme condition (EC) shall be tested in some TCs due to regulatory.

- From TE point of view, feasibility to realize EC is unclear.

- There are some additional factors to avoid EC (test time, additional MU etc.)

	Test frequency
	Same as LTE

(Proposal 2.2-1)
	TBD
	- Basically same approach as LTE and FR1 can be applied.

	Test bandwidth
	Lowest, Mid, Highest

(covered by R5-1800[23])
	TBD
	- R5 need to define following WF:

1) whether testing more than one BW, 2) which BW to be tested.

	Test points

(RB information)
	Same as LTE

(Proposal 2.4-1)
	TBD
	- WF for each TC may be needed. (there are many kind of test point selection)

	Test Subcarrier spacing
	Tx: 15kHz

Rx: 15kHz for Lowest BW,

30kHz for Mid BW,
Highest SCS for Highest BW

(covered by R5-1800[23])
	TBD
	- R5 need to define following WF:

1) whether testing more than one SCS per test point (same approach in FR1 can be applied to FR2)

2) which SCS to be tested. (spectrum utilization is little different from FR1)


3 Future plan
RAN5 RF shall define Initial conditions (test parameters) based on the discussion above. As described in section 2 especially about mmW, some kind of reduction about Test point is necessary due to difference between LTE and NR. Following points can become reason for reduction of Test point in NR.
· Technical evidence

In case there is technical evidence (e.g. worst case is defined, or there is no difference between point A and point B), we can reduce test point based on this evidence.
· Test time

Calculating test time with the assumption that same approach as LTE will be applied to NR, and then we will decide which TC should be reduced or how much test point should be reduced. This approach without technical evidence is already adopted in LTE Data Analytic task force.

Observation 3

: Technical evidence or calculating test time are required for defining test point.
4 Proposals and Observations
· Test environment

Proposal 2.1-1

: Regarding FR1, same environment as LTE can be reused.


Observation 2.1-2
: Regarding FR2, reduction of testing extreme conditions can be considered.
· Test frequency

Proposal 2.2-1

: Regarding FR1, same test frequency as LTE can be reused.


Observation 2.2-2
: Regarding FR2, reduction of testing some test frequency range can be considered.


· Test points

Proposal 2.4-1

: Regarding FR1, same test points as LTE can be reused.


Observation 2.4-2
: Regarding FR2, reduction of some test points can be considered.

· Subcarrier spacing

Observation 2.5.1
: RAN5 need to define WF whether UE shall be tested in all supporting SCSs


Observation 3

: Technical evidence or calculating test time are required for defining test point.
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