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1 Introduction

By the end of the last meeting RAN5#NR3 (Oct-2018), test Channel Bandwidth (BW) and test Subcarrier spacing (SCS) are defined per test case. However current description contains ambiguity in terms of which [BW, SCS] to be tested. The purpose of this contribution is to clarify which [BW, SCS] should be tested in each test case.
2 Discussion

2.1 Open issue
In RF test specification (TS 38.521-1, 2, 3), test BW and test SCS are defined in test configuration table in each test case. Following table is an example of ACLR test in TS 38.521-1 [1].
6.5.2.4
Adjacent channel leakage ratio

Table 6.5.2.4.1.4.1-1: Test Configuration Table

	Default Conditions

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1 
	Lowest and Highest


In this case, following four parameters are selected as [test BW, SCS].

· [Lowest BW, Lowest SCS], [Lowest BW, Highest SCS], [Highest BW, Lowest SCS], [Highest BW, Highest SCS]
Taking third parameter (blue highlighted) for example, it is unclear which test BW and SCS to be selected with this parameter. Which parameter should be prioritized in selecting process is unclear, and following two parameters can be considered as [test BW, SCS]. In Band n77 case, [test BW, SCS] is different depended on which parameter to be prioritized (BW vs. SCS).
a) Lowest SCS of Highest BW (BW selection is prioritized)

: e.g. [BW 100MHz, SCS 30 kHz] in Band n77

b) Highest BW of Lowest SCS (SCS selection is prioritized)
: e.g. [BW 50MHz, SCS 15 kHz] in Band n77

Table 5.3.5-1: Channel Bandwidths for Each NR band

	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
	90 MHz
	100 MHz

	n77
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yesb)
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yesa)

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes


As an another example in Band n3 case, [test BW, SCS] is also different depended on which parameter to be prioritized.

a) Highest SCS of Lowest BW (BW selection is prioritized)

: e.g. [BW 5MHz, SCS 15 kHz] in Band n3

b) Lowest BW of Highest SCS (SCS selection is prioritized)
: e.g. [BW 10MHz, SCS 60 kHz] in Band n3

Table 5.3.5-1: Channel Bandwidths for Each NR band

	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
	90 MHz
	100 MHz

	n3
	15
	Yesa)
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yesb)
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	


In order to remove ambiguity from the specifications, clarification for [test BW, SCS] is necessary.
Observation 1
: Current description of [test BW, SCS] is unclear and some clarification is needed.

2.2 How to clarify test BW and SCS

Observation 2
: Regarding prioritization between test BW and SCS, following two options can be considered.

Option 2.1) To select BW is prioritized (First to select test BW and then to select SCS)

Option 2.2) To select SCS is prioritized (First to select test SCS and then to select BW)

As described in second example (Band n3 case), the number of test points will be reduced with Option 2.1 (BW to be prioritized). In order not to reduce test coverage, Option 2.2 is beneficial for prioritization method.

As described in previous section, Lowest and Highest supported ChBW are selected with Option 2.1. ChBW is one of the dominant parameters in RF characteristics and to test both edge (Lowest, Highest) of ChBW is reasonable. In addition, existing test point analysis are done clearly based on Option 2.1. Description like “Smallest supported SCS per ChBW” is used as below.
Observation 3
: It is preferred to adopt Option 2.1 as general rule in RAN5 RF specification TS 38.521-1, 2, 3.
	TC
	Title
	Test ChBW
	Test SCS

	6.4.1
	Frequency error
	Highest
	Smallest supported SCS per Channel BW

	6.4.2.1
	Error Vector Magnitude
	Lowest, Highest
	Lowest, mid and highest SCS per Channel BW

	6.4.2.2
	Carrier leakage
	Mid
	Smallest supported SCS per Channel BW

	6.4.2.3
	In-band emissions
	Lowest, Mid, Highest
	Smallest supported SCS per Channel BW

	6.4.2.4
	EVM equalizer spectrum flatness
	Lowest, Mid, Highest
	Lowest SCS per Channel BW

	6.5.1
	Occupied bandwidth
	All
	Lowest SCS per Channel BW

	6.5.3.2
	Spurious emission for UE co-existence 
	Lowest, Mid, Highest
	Lowest and Highest SCS per Channel BW

	7.3.2
	Reference sensitivity power level
	Lowest, Mid, Highest
	Lowest supported SCS per test channel BW


Observation 4
: Regarding clarification of general rule, following two options can be considered.


Option 3.1) Add description to specify general rule into general section (e.g. 6.1 in TS 38.521-1).


Option 3.2) Updates description of test BW or SCS in the test configuration table for each test case.
From perspective of readability and maintainability, Option 3.1 is beneficial and following proposal is provided.
Proposal 1
: Adopt approach of Option 3.1 and add Note into General sections of TS 38.521-1, 2, 3 as below.
6.1
General

Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.
Unless otherwise stated, Channel Bandwidth shall be prioritized in the selecting of test points. Subcarrier spacing shall be selected after Test Channel Bandwidth is selected.
Uplink RB allocations given in Table 6.1-1 are used throughout this section, unless otherwise stated by the test case.

Table 6.1-1: Common uplink configuration

3 Proposals
Proposal 1
: Adopt approach of Option 3.1 and add Note into General sections of TS 38.521-1, 2, 3 as below.
Reference
[1] TS 38.521-1

: “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Range 1 Standalone; (Release 15) (v15.0.0)”
Proposal in this document is captured in CR R5-187911 (0118), 7912 (0038) and 7913 (0067) in RAN5#81.
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