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1 Introduction

At the RAN#71 WP_NB_IOT-UEConTest was approved. Some features of NB1 such as MPR, Sub-carrier (tone) allocation and test frequency range are different from those of legacy test, and therefore test configuration table for NB1 is needed. This paper provides how to handle test configuration table of the TC 6.6.3.2F Spurious emission band UE co-existence for NB1.
2 Discussion

2.1 Legacy test configuration
Following is the test configuration table of the legacy Spurious emission band UE co-existence (In this table test points and notes related Rel-13: Table 6.6.3.2.3-1E are indicated). In the legacy test, Test Frequencies are Low/Mid/High range and Test Channel Bandwidhts are Lowest, 5MHz and Highest. Moreover in the case of test points RB = 1, there are two scenarios “set at the lower edge of the BW” and “set at the higher edge of the BW” (Figure 2.1-1).
Table 6.6.3.2.4.1-1: Test Configuration Table for 6.6.3.2
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	NC

	Test Frequencies
(as specified in TS36.508 [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
	Mod'n
	RB allocation
	Mod'n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	N/A for Spurious Emissions testing
	QPSK
	6
	6

	1.4MHz
	
	QPSK
	1
	1

	3MHz
	
	QPSK
	15
	15

	3MHz
	
	QPSK
	1
	1

	5MHz
	
	QPSK
	25
	25

	5MHz
	
	QPSK
	1
	1

	10MHz
	
	QPSK
	50
	50

	10MHz
	
	QPSK
	1
	1

	15MHz
	
	QPSK
	75
	75

	15MHz
	
	QPSK
	1
	1

	20MHz
	
	QPSK
	100
	100

	20MHz
	
	QPSK
	1
	1

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1.
Note 2:
The 1 RB allocation shall be tested at both RB #0 and RB #max.
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Figure 2.1-1: RB allocation pattarns
2.2 Test configuration table for NB1
For UE category NB1 power class 3 and 5 the allowed Maximum Power Reduction (MPR) for the maximum output power given in Table 6.2.2F-1. With single tone operation (subcarrier spacing both 15 kHz and 3.75 kHz), MPR is not applied.
Table 6.2.3F-1: Maximum Power Reduction (MPR) for UE category NB1 Power Class 3 and 5

	Modulation
	QPSK

	Tone positions for 3 Tones allocation
	0-2
	3-5 and 6-8
	9-11

	MPR
	≤ 0.5 dB
	0 dB
	≤ 0.5 dB

	Tone positions for 6 Tones allocation
	0-5 and 6-11

	MPR
	≤ 1 dB
	≤ 1 dB

	Tone positions for 12 Tones allocation
	0-11

	MPR
	≤ 2 dB


Since test result is different by number of tone, allocated tone position and MPR value, at least below test points need to be tested for each frequency range (Table 2.2-1: colored points need to be tested and color is corresponding to Figure 2.2-1). Considering the above, test configuration table for 6.6.3.2F is shown by table 2.2-1. For the single-tone, there are two modulation methods π/2-BPSK and π/4-QPSK.
Table 2.2-1: Test points selection
	Id
	Mode
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	1
	Single

(3.75 kHz)
	Index
	0
	…
	47

	
	
	MPR
	0 [dB]

	2
	Single

(15 kHz)
	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	
	
	MPR
	0 [dB]

	3
	Multi

(3 tones)
	Index
	0-2
	3-5
	6-8
	9-11

	
	
	MPR
	0.5 [dB]
	0 [dB]
	0 [dB]
	0.5 [dB]

	4
	Mulit
(6 tones)
	Index
	0-5
	6-11

	
	
	MPR
	1 [dB]
	1 [dB]

	5
	Multi

(12 tones)
	Index
	0-11

	
	
	MPR
	2 [dB]


Table 2.2-2: Proposed Test Configuration Table for 6.6.3.2F
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	NC

	Test Frequencies
(as specified in TS36.508 [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)
	200kHz

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod'n
	RB allocation
	Duplex
	Mod’n
	Ntones@ start position
	Subcarrier spacing

	200kHz
	N/A for Spurious Emissions testing
	HD-FDD
	π/2 BPSK
	1@0
	3.75 kHz

	
	
	
	π/2 BPSK
	1@47
	3.75 kHz

	
	
	
	π/2 BPSK
	1@0
	15 kHz

	
	
	
	π/2 BPSK
	1@11
	15 kHz

	
	
	
	π/4 QPSK
	1@0
	3.75 kHz

	
	
	
	π/4 QPSK
	1@47
	3.75 kHz

	
	
	
	π/4 QPSK
	1@0
	15 kHz

	
	
	
	π/4 QPSK
	1@11
	15 kHz

	
	
	
	QPSK
	3@0
	15 kHz

	
	
	
	QPSK
	3@3
	15 kHz

	
	
	
	QPSK
	3@6
	15 kHz

	
	
	
	QPSK
	3@9
	15 kHz

	
	
	
	QPSK
	6@0
	15 kHz

	
	
	
	QPSK
	6@6
	15 kHz

	
	
	
	QPSK
	12@0
	15 kHz


2.3 Definition of the frequency range
In the current TS 36.508, Bandwidth for NB1 (200 kHz) is not defined. For the NB1, sub-carrier (tone) can be allocated in the guard-band area and bandwidth considering this situation should be defined. EARFCN for NB1 is defined by below and test frequency table considering NB1 is indicated like below table (Table 4.3.1.1.1).
5.7.3F

Carrier frequency and EARFCN for category NB1

The carrier frequency of category NB1 in the downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 – 262143 and the Offset of category NB1 Channel Number to EARFCN in the range {-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,-0.5,0,1,2,3,4,5,6,7,8,9}. The relation between EARFCN, Offset of category NB1 Channel Number to EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL is the downlink carrier frequency of category NB1, FDL_low and NOffs-DL are given in table 5.7.3-1, NDL is the downlink EARFCN, MDL is the Offset of category NB1 Channel Number to downlink EARFCN.
FDL = FDL_low + 0.1(NDL – NOffs-DL) + 0.0025*(2MDL+1)

The carrier frequency of category NB1 in the uplink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 –262143 and the Offset of category NB1 Channel Number to EARFCN in the range {-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9}. The relation between EARFCN, Offset of category NB1 Channel Number to EARFCN and the carrier frequency in MHz for the uplink is given by the following equation, where FUL is the uplink carrier frequency of category NB1, FUL_low and NOffs-UL are given in table 5.7.3-1, NUL is the uplink EARFCN, MUL is the Offset of category NB1 Channel Number to uplink EARFCN.

FUL = FUL_low + 0.1(NUL – NOffs-UL) + 0.0025*(2MUL)

NOTE 1: For category NB1, NDL or NUL is different than the value of EARFCN that corresponds to E-UTRA downlink or uplink carrier frequency for in-band and guard band operation.

NOTE 2: For stand-alone operation, only MDL = -0.5 and MUL= 0 are applicable. MDL = -0.5 is not applicable for in-band and guard band operation.
4.3.1.1.1
FDD reference test frequencies for operating band 1

Table 4.3.1.1.1-1: Test frequencies for E-UTRA channel bandwidth for operating band 1

	Test Frequency ID
	Bandwidth

[MHz]
	NUL
	Frequency of Uplink [MHz]
	NDL
	Frequency of Downlink [MHz]

	Low Range
	0.2
	18001
	1920.1
	1
	2110.1

	
	5
	18025
	1922.5
	25
	2112.5

	
	10
	18050
	1925
	50
	2115

	
	15
	18075
	1927.5
	75
	2117.5

	
	20
	18100
	1930
	100
	2120

	Mid Range
	0.2/5/10/15/20
	18300
	1950
	300
	2140

	High Range
	0.2
	18599
	1979.9
	579
	2169.9

	
	5
	18575
	1977.5
	575
	2167.5

	
	10
	18550
	1975
	550
	2165

	
	15
	18525
	1972.5
	525
	2162.5

	
	20
	18500
	1970
	500
	2160


3 Proposal

Proposal 1: 
Apply at leaset the test configuration table 2.2-2 for the TC 6.6.3.2F. Additional test point can be added if needed.
Proposal 2: 
Addition 200 kHz bandwidth into Test frequency table in the TS 36.508 (NB1 supporting band only) by the similar process.
(a) Full





(b) Partial #0





(c) Partial #max
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