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----------------------------------------------------- Beginning of Change ------------------------------------------------------------
8.12
Demodulation (Narrowband IoT)
This sub-clause contains performance requirements for the physical channels specified in TS 36.211 [4]. The performance requirements for the UE in this clause are specified for the measurement channels specified in Annex A.3, the propagation conditions in Annex B and the downlink channels in Annex C.3.x.
The performance requirements are based on UE(s) that utilize one antenna receiver. 

For all test cases, the SNR is defined as
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The above SNR definition assumes that the REs are not precoded. The SNR definition does not account for any gain which can be associated to the precoding operation. The relative power of physical channels transmitted is defined in Table C.3.x. 
8.12.1
NPDSCH

8.12.1.1
Half-duplex FDD
The parameters specified in Table 8.12.1.1-1 are valid for half-duplex FDD tests unless otherwise stated.

Table 8.12.1.1-1: Common Test Parameters (Half-duplex FDD)

	Parameter
	Unit
	Single antenna performance
	Transmit diversity

	Dynamic power allocation
	NPDSCH

NPDCCH

OCNG
	dB
	0
	-3
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at antenna port
	dBm/15kHz
	-98
	-98

	Maximum number of HARQ transmission
	
	[4]
	[4]

	Cyclic Prefix
	
	Normal
	Normal

	Number of CRS pors 
(Note 2)
	
	[4]
	[4]

	LTE bandwidth (Note 1)
	MHz
	10
	10

	NPDCCH starting position (eutraControlRegionSize)
(Note 2)
	
	3
	3

	Note 1: Applicable for In-band/Guard-band deployment mode

Note 2: Applicable for In-bad deployment mode


8.12.1.1.1
Single-antenna performance
The requirements are specified in Table 8.12.1.1.1-2, with the addition of the parameters in Table 8.12. 1.1.1-1 and the downlink physical channel setup according to Annex C.3.X.  
Table 8.12.1.1.1-1: Test parameters for Single antenna
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Number of subframes (NSF)
	
	1
	4
	4

	Repetition number (NRep)
	
	TBD
	TBD
	TBD

	NPDCCH maximum number of repetions
(nPDCCH-NumRepetitions)
	
	TBD
	TBD
	TBD

	NPDCCH start suframe
(nPDCCH-StartSF-UESS)
	
	TBD
	TBD
	TBD

	NPDCCH start subframe offset
(nPDCCH-startSFoffset-UESS)
	
	0
	0
	0


Table 8.12.1.1.1-2: Minimum performance for Single antenna
	Test number
	Band-width and MCS 
	Deployment mode
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	0,2 MHz
QPSK 0.37
	In-band
	R. xx FDD
	NOP.1 FDD
	EPA5
	FFS
	TBD
	NB1

	2
	0,2 MHz
 QPSK 0.5
	Stand-alone
	R.yy FDD
	N/A
	EPA5
	FFS
	TBD
	NB1

	3
	0,2 MHz
 QPSK 0.5
	Guard-band
	R.yy FDD
	NOP.2 FDD
	EPA5
	FFS
	TBD
	NB1


8.12.1.1.2
Transmit diversity performance
The requirements are specified in Table 8.12.1.1.2-2, with the addition of the parameters in Table 8.12.1.1.2-1 and the downlink physical channel setup according to Annex C.3.X.  
Table 8.12.1.1.2-1: Test parameters for Transmit diversity
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Number of subframes (NSF)
	
	1
	1
	6
	6

	Repetition number (NRep)
	
	1
	TBD
	TBD
	TBD

	NPDCCH maximum number of repetions
(nPDCCH-NumRepetitions)
	
	TBD
	TBD
	TBD
	TBD

	NPDCCH start suframe

(nPDCCH-StartSF-UESS)
	
	TBD
	TBD
	TBD
	TBD

	NPDCCH start subframe offset
(nPDCCH-startSFoffset-UESS)
	
	0
	0
	0
	0


Table 8.12.1.1.2-2: Minimum performance for Transmit diversity
	Test number
	Band-width and MCS 
	Deployment mode
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	0,2 MHz
QPSK 0.4
	In-band
	R.aa FDD
	NOP.1 FDD
	ETU1
	FFS
	TBD
	NB1

	2
	0,2 MHz
QPSK 0.4
	In-band
	R.aa FDD
	NOP.1 FDD
	ETU1
	FFS
	TBD
	NB1

	3
	0,2 MHz
 QPSK 0.33
	Stand-alone
	R.bb FDD
	N/A
	ETU1
	FFS
	TBD
	NB1

	4
	0,2 MHz
 QPSK 0.33
	Guard-band
	R.bb FDD
	NOP.2 FDD
	ETU1
	FFS
	TBD
	NB1


------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
A.3.12
Reference measurement channels for NPDSCH performance requirements

A.3.12.1
Half-duplex FDD 
A.3.12.1.1
1 NRS port
Table A.3.12.1.1-1: Fixed Reference Channel for 1 NRS port
	Parameter
	Unit
	Value
	

	Reference channel
	
	R.xx FDD
	R.yy FDD

	Channel bandwidth
	MHz
	0.2
	0.2

	Number of subframes to transmit one information bit payload (NSF)
	
	[1]
	[4]

	Allocated subframes per Radio Frame
	
	??
	??

	Modulation
	
	QPSK
	QPSK

	Target Coding Rate
	
	[1/3]
	[0.5]

	Information Bit Payload per NSF
	Bits
	[56]
	[616]

	Number of Code Blocks 
	
	1
	1

	Binary Channel Bits per subframe
	Bits
	[216]
	[320]

	Max. Throughput
	kbps
	TBD
	TBD

	UE Category
	
	NB1
	NB1


A.3.12.1.2
2 NRS ports
Table A.3.12.1.2-1: Fixed Reference Channel for 2 NRS ports
	Parameter
	Unit
	Value
	

	Reference channel
	
	R.aa FDD
	R.bb FDD

	Channel bandwidth
	MHz
	0,2
	0.2

	Number of subframes to transmit one information bit payload (NSF)
	
	[1]
	[4]

	Allocated subframes per Radio Frame
	
	??
	??

	Modulation
	
	QPSK
	QPSK

	Target Coding Rate
	
	[1/3]
	[1/3]

	Information Bit Payload per NSF
	Bits
	[56]
	[600]

	Number of Code Blocks 
	
	1
	1

	Binary Channel Bits per subframe
	Bits
	[200]
	[304]

	Max. Throughput
	kbps
	TBD
	TBD

	UE Category
	
	NB1
	NB1


------------------------------------------------------------- End of change ------------------------------------------------------------
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