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1 Introduction

The test cases for UE Cat-NB1 in 36.521-1are currently under development. In this paper we suggest a basic structure for the test configuration tables needed. It only concerns Tx and Rx test cases
We suggest a basline table for Tx test cases in clause 6 and one for Rx test cases in clause 7. These tables can be used as a base when discussing the configuration tables for Tx&Rx test cases.
As a reference tables from two “legacy” Tx and Rx test cases for UE category 0, I.e.”6.2.3E Maximum Power Reduction (MPR)” and “7.3E Reference sensitivity level” are copied from 36.521-1below.
Table 6.2.3E.4.1-1: Test Configuration Table MPR Cat 0
	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, 10MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	N/A for Maximum Power Reduction (MPR) test case
	Mod'n
	RB allocation

	
	
	
	FDD and HD-FDD
	TDD

	1.4MHz
	
	QPSK
	5
	5

	1.4MHz
	
	QPSK
	6
	6

	1.4MHz
	
	16QAM
	5
	5

	3.0MHz
	
	QPSK
	4
	4

	3.0MHz
	
	QPSK
	15
	15

	3.0MHz
	
	16QAM
	4
	4

	3.0MHz
	
	16QAM
	5
	5

	5MHz
	
	QPSK
	8
	8

	5MHz
	
	QPSK
	25
	25

	5MHz
	
	16QAM
	5
	5

	10MHz
	
	QPSK
	12
	12

	10MHz
	
	QPSK
	36
	36

	10MHz
	
	16QAM
	5
	5

	15MHz
	
	QPSK
	16
	16

	15MHz
	
	QPSK
	36
	36

	15MHz
	
	16QAM
	5
	5

	20MHz
	
	QPSK
	18
	18

	20MHz
	
	QPSK
	36
	36

	20MHz
	
	16QAM
	5
	5

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.
Note 2:
The RBstart of partial RB allocation shall be RB#0 and RB# (max + 1 - RB allocation) of the channel bandwidth.


Table 7.3E.4.1-1: Test Configuration Table (RefSens)
	Initial Conditions

	Test Environment as specified in

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

	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 and HD-FDD
	TDD

	1.4MHz
	QPSK
	6
	6
	QPSK
	6
	6

	3MHz
	QPSK
	14
	14
	QPSK
	15
	15

	5MHz
	QPSK
	14
	14
	QPSK
	25
	25

	5MHz
	QPSK
	14
	N/A
	QPSK
	20
	N/A

	10MHz
	QPSK
	14
	14
	QPSK
	[36]
	[36]

	10MHz
	QPSK
	14
	N/A
	QPSK
	25
	N/A

	10MHz
	QPSK
	14
	N/A
	QPSK
	20
	N/A

	15MHz
	QPSK
	14
	14
	QPSK
	[36]
	[36]

	15MHz
	QPSK
	14
	N/A
	QPSK
	20
	N/A

	20MHz
	QPSK
	14
	14
	QPSK
	[36]
	[36]

	20MHz
	QPSK
	14
	N/A
	QPSK
	20
	N/A

	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.
Depending on E-UTRA band, only the appropriate Uplink RB allocation value according to table 7.3E.3-3 is tested per Test Channel Bandwidth. The allocation shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.4.2-1).

Note 3:
For the DL signal one sided dynamic OCNG Pattern OP.1 FDD/TDD is used.

Note 4:
Downlink RB position shall be RBstart = 0


2 Discussion
For category NB1 the channel bandwith is defined as 200kHz in the RAN4 Master CR (R4-163826) to TS36.101.
Copy from Master CR to 36.101, R4-163826 below:
Figure 5.6F-1 shows the relation between the NB-IoT channel bandwidth (BWChannel) and the NB-IoT transmission bandwidth configuration (Ntone). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.
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Figure 5.6F-1 Definition of Channel Bandwidth and Transmission Bandwidth configuration
2.1 Parameters defined by RAN1

This clause contains some of NB-IoT parameters, definitions ans symbols. It serves as a background to the configuration table presented below.
2.1.1 Extract from TS36.211 (in CR 0224, Tdoc# R1-165971)
The copied parts from the CR to TS36.211 are highlighted in grey.

The uplink bandwidth in terms of subcarriers 
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, and the slot duration 
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 are given in Table 10.1.2.1-1.

Table 10.1.2.1-1: NB-IoT parameters.

	Subcarrier spacing
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A single antenna port 
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 is used for all uplink transmissions.
2.1.1.1 10.1.2.3
Resource unit

Resource units are used to describe the mapping of the NPUSCH to resource elements. A resource unit is defined as 
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 consecutive SC-FDMA symbols in the time domain and 
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consecutive subcarriers in the frequency domain, where 
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 are given by Table 10.1.2.3-1.

Table 10.1.2.3-1: Supported combinations of 
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	NPUSCH format
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	1
	3.75 kHz
	1
	16
	7

	
	15 kHz
	1
	16
	

	
	
	3
	8
	

	
	
	6
	4
	

	
	
	12
	2
	

	2
	3.75 kHz
	1
	4
	


2.1.1.2 10.1.3.2
Modulation

Modulation shall be done according to clause 5.3.2. Table 10.1.3.2-1 specifies the modulation mappings applicable for the narrowband physical uplink shared channel. 

Table 10.1.3.2-1: NPUSCH modulation schemes

	NPUSCH format
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	Modulation scheme

	1
	1
	BPSK, QPSK

	
	>1
	QPSK

	2
	1
	BPSK


2.1.1.3 10.2.3.2
Modulation

Modulation shall be done according to clause 6.3.2 using one of the modulation schemes in Table 10.2.3-1

Table 10.2.3-1: Modulation schemes

	Physical channel
	Modulation schemes

	NPDSCH
	QPSK


2.2 Template for test configuration table for category NB1 Tx test cases

We note the following limits for test configuration table based on the figure above from the CRs to TS36.101 and TS36.211:
Channel Bandwith not needed in test config table for Cat NB1 test cases, since only 200kHz is defined (see figure in clause 2.
Only one duplex mode defined, HD-FDD, no need to have duplex mode in the test config table.
Looking at the requirements in the RAN4 Master CR to 36.101 they contain four different numbers of tones in DL. 1, 3, 6 and 12 (see the figure copied from Master CR above), hence a column four number of Tones configured is included in the table..
Two different subcarrier spacing are possible in UL, 3.75 kHz and 15 kHz. Singletone is applicable for both subcarrier but multitoned only for the 15kHz case, from RAN1 CR to TS36.201 in R1-165396: 
“For Narrowband Internet of Things (NB-IoT) operation, a UE operates in the downlink using 12 sub-carriers with a sub-carrier bandwidth of 15kHz, and in the uplink using a single sub-carrier with a sub-carrier bandwidth of either 3.75kHz or 15kHz or alternatively 3, 6 or 12 sub-carriers with a sub-carrier bandwidth of 15kHz. NB-IoT does not support TDD operation in this release.”
Proposal 1: Suggested Tx configuration table templates.
Table 6.x.x-1: Test Configuration Table Tx test cases UE Cat-NB1 
	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 Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for Maximum Power Reduction (MPR) test case
	Modulation
	Subcarrier spacing [kHz]
	Number of configured Tones (
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	Tone start position

	1
	
	QPSK
	3.75
	1
	0

	2
	
	QPSK
	3.75
	1
	47

	3
	
	BPSK
	15
	1
	0

	4
	
	BPSK
	15
	1
	11

	52
	
	QPSK
	15
	3
	0

	62
	
	QPSK
	15
	3
	3

	72
	
	QPSK
	15
	3
	6

	82
	
	QPSK
	15
	3
	9

	92
	
	QPSK
	15
	6
	0

	102
	
	QPSK
	15
	6
	6

	112
	
	QPSK
	15
	12
	0

	Note 1:
Applicable to UE supporting UL multi-tone transmissions

Note 2: 
3.75 kHz subcarrier spacing is only configurable for 
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Note 3: 
Only QPSK modulation is configurable for 
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Note: The symbol 
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is defined as “Number of consecutive subcarriers in an UL resource unit for NB-IoT”
Table 6.x.x-1: Test Configuration Table Tx test cases UE Cat-NB1 
	Initial Conditions

	Test Environment as specified in
TS 36.508[7] subclause [X.4.1]
	 

	Test Frequencies as specified in
TS 36.508 [7] subclause [X.4.3.1]
	[FFS]

	Test Parameters

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	 
	N/A
	Modulation
	Ntones
	Sub-carrier spacing (kHz)

	1
	
	 
	x@y
	 

	2
	
	 
	x@y
	 

	3
	
	 
	x@y
	 

	4
	
	 
	x@y
	 

	Note x: Applicable to UE supporting UL multi-tone transmissions


 
Column Ntones includes two parameters:

-
x is the number of tones 

-
y corresponds with start allocation of the tones
 
2.3 Template for test configuration table for category NB1 Rx test cases
With similar reasoning for Rx we come to the suggested drafted table for Rx test cases below.

Since Cat NB1 operates only in HD_FDD and according to RAN4 Master CR to TS36.101, cl 7.3.1F (Reference Sensitivity) the Rx requirements are for any uplink configuration e.g. “Requirement in Table 7.3.1F.1-1 applies for any uplink configuration.” The UL configuration is set to N/A in the table below.

Proposal 2: Suggested Rx configuration table template.

Table 7.x.x-1: Test Configuration Table Rx test cases UE Cat-NB1 
	Initial Conditions

	Test Environment as specified in

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

	Test Frequencies as specified in

TS36.508 [7] subclause [4.3.1]
	Low range, Mid range, High range

	Test Parameters

	
	Downlink Configuration4
	Uplink Configuration

	Test ID
	Number of configured Tones
	Tone allocation
	N/A for Rx test cases

	
	
	ToneStart1
	

	1
	1
	0
	

	2
	3
	0
	

	3
	6
	0
	

	4
	12
	0
	

	Note 1:



	Initial Conditions

	Test Environment as specified in TS 36.508 [7] clause [X.4.1]
	

	Test Frequencies as specified in TS36.508 [7] clause [X.3.1]
	

	Downlink Configuration
	Uplink Configuration

	Configuration ID
	Modulation
	Subcarriers
	Modulation
	Ntones, start position
	Sub-carrier spacing

	1
	QPSK
	12
	BPSK
	1@0
	15kHz

	Note


3 Open issues

The following open issues have been identified:

· UL RMCs not defined in 36.101

4 Proposals 
It is proposed that RAN5 endorse proposals 1 and 2 below.

Proposal 1: Endorse the general test configuration table 6.x.x-1 as a template for the structure for Tx test cases
Proposal 2: Endorse the general test configuration table 7.x.x-1 as a template for the structure for Rx test cases
5 References

NIL
PAGE  
1

_1516637155.unknown

_1516637826.unknown

_1516645654.unknown

_1522764964.unknown

_1522764980.unknown

_1522764949.unknown

_1521282534.unknown

_1516638124.unknown

_1516638070.unknown

_1516637311.unknown

_1516637655.unknown

_1516637668.unknown

_1516637312.unknown

_1516637196.unknown

_1516637206.unknown

_1516636892.unknown

_1516637130.unknown

_1516637145.unknown

_1516637079.unknown

_1516636884.unknown

