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<< Start of Change >>
8.12
Demodulation of Narrowband IoT
8.12.1
NPDSCH 
8.12.1.1
Half-duplex FDD
Table 8.12.1.1-1: Common Test Parameters
	Parameter
	Unit
	Value

	Number of HARQ processes per component carrier
	Processes
	1

	Maximum number of HARQ transmission
	
	4

	Cyclic Prefix
	
	Normal

	eutraControlRegionSize
	
	n3 for In-band and N/A for Standalone/Guard-band unless otherwise stated

	Unused REs or RB (Note 1)
	
	OCNG

	OCNG pattern
	
	NB.OP.1

	Note 1: For in-band mode, the REs for transmission of LTE signals including PDCCH, CRS should be filled by OCNG.


Table 8.12.1.1-2: Test Parameters of related NPDCCH and NPUSCH format 2 configurations 
	Parameter
	Unit
	Value

	DCI format
	
	DCI format N1

	scheduling delay field (
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	2

	NPDCCH repetition number
	subframe
	[1]
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 (npdcch-NumRepetitions-r13)
	
	TBD
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(ack-NACK-NumRepetitions)
	
	1

	ACK/NACK resource field
	
	0

	Reference channel for NPDCCH
	
	R.NB.3 for one NRS antenna port; R.NB.4 for two NRS antenna ports

	nPDCCH-startSF-UESS
	
	[64]

	npdcch-Offset-USS-r13
	
	0


8.12.1.1.1
Minimum Requirements for In-band
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.3.6. The purpose of these tests is to verify the performance.

Table 8.12.1.1.1-1: Test Parameters for NPDSCH under In-band
	Parameter
	Unit
	Test 1, 2

	Downlink power allocation of LTE signal
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	dB
	-3
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	dB
	-3(Note 1)
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at antenna port
	dBm/15kHz
	[-93](Note 2)

	LTE CRS port number (eutra-NumCRS-Ports)
	
	4

	downlinkBitmap and downlinkBitmapNonAnchor
	
	Not configured

	Note 1:
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Note 2:      No external noise applies to the subframes for NPDCCH transmission. This external noise applies to all valid DL NB-IoT subframes used for NPDSCH transmission


Table 8.12.1.1.1-2: Minimum performance under In-band with 2 NRS ports
	Test number
	Bandwidth
	Carrier Type
	Reference Channel
	Repetition number
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	200kHz
	Anchor
	R.NB.5 FDD
	1
	EPA5
	2x1 Low
	70%
	TBD

	2
	200kHz
	Anchor
	R.NB.5 FDD
	TBD
	EPA5
	2x1 Low
	70%
	TBD

	3
	200kHz
	Non-anchor
	R.NB.5-1 FDD
	TBD
	ETU1
	2x1 Low
	70%
	TBD


8.12.1.1.2
Minimum Requirements for Standalone/Guard-band
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.3.6. The purpose of these tests is to verify the performance.

Table 8.12.1.1.2-1: Test Parameters for NPDSCH under Standalone/Gurard-band
	Parameter
	Unit
	Test 1, 2
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at antenna port
	
	dBm/15kHz
	[-93] (Note 1)

	downlinkBitmapNonAnchor
	
	Not configured

	Note 1:      No external noise applies to the subframes for NPDCCH transmission. This external noise applies to all valid DL NB-IoT subframes used for NPDSCH transmission


	Parameter
	Unit
	Test 1, 2
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at antenna port
	dBm/15kHz
	[-93](Note 1)

	LTE CRS port number (eutra-NumCRS-Ports)
	
	4

	downlinkBitmap and downlinkBitmapNonAnchor
	
	Not configured

	Note 1:      No external noise applies to the subframes for NPDCCH transmission. This external noise applies to all valid DL NB-IoT subframes used for NPDSCH transmission


Table 8.12.1.1.2-2: Minimum performance for NPDSCH under Standalone/Gurard-band with 1 NRS port
	Test number
	Bandwidth
	Carrer Type
	Reference Channel
	Repetition number
	Propagation condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	200kHz
	Anchor
	R.NB.6 FDD
	TBD
	EPA5
	1
	70%
	TBD

	2
	200kHz
	Non-anchor
	R.NB.6-1 FDD
	TBD
	ETU1
	1
	70%
	TBD


<<Unchanged Sections Skipped>>

A.3.12
Reference measurement channels for NPDSCH performance requirements
A.3.12.1
In-band
A.3.12.1.2
Two-antenna transmission 

Table A.3.12.1.2-1: NPDSCH Reference Channel with 2 TX Antennas

	Parameter
	Unit
	Value
	Value

	Reference channel
	
	R.NB.5 FDD
	R.NB.5-1 FDD

	Carrier Type
	
	Anchor
	Non-anchor

	Channel bandwidth
	KHz
	200
	200

	Allocated subframes per Radio Frame
	
	Note 2
	10

	Modulation
	
	QPSK
	QPSK

	ITBS/ISF
	
	4/0
	4/0

	Target Coding Rate
	
	1/3
	1/3

	Coding Rate
	
	0.4
	0.4

	Information Bit Payload 
	
	
	

	  For Sub-Frames 1,2,3,6,7,8
	Bits
	56
	56

	  For Sub-Frame 0,5 
	Bits
	N/A
	56

	  For Sub-Frame 4,9 
	Bits
	Note 3
	56

	Number of Code Blocks 
	
	
	

	  For Sub-Frames 1,2,3,6,7,8 and 9(if NB-SSS is not present)
	
	1
	1

	  For Sub-Frame 0,5 
	Bits
	N/A
	1

	  For Sub-Frame 4,9 
	Bits
	Note 4
	1

	Binary Channel Bits
	
	
	

	  For Sub-Frames 1,2,3,6,7,8 and 9(if NB-SSS is not present)
	Bits
	200
	200

	  For Sub-Frame 0,5 
	Bits
	N/A
	200

	  For Sub-Frame 4,9 
	Bits
	Note 5
	200

	Max. Throughput averaged over 2 frame for 1 repetition (Note 6)
	Mbps
	36.4kb/s
	56kb/s

	UE Category
	
	NB1
	NB1

	Note 1: For in-band, the first 3 symbols are used for LTE PDCCH and the number of LTE CRS ports is 4
Note 2: 6 when 
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mod 2 = 0, otherwise 8. 
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 is specified in TS36.211 [4].

Note 3: N/A when 
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mod 2 = 0, otherwise 56.

Note 4: N/A when 
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mod 2 = 0, otherwise 1.
Note 5: N/A when 
[image: image14.wmf]f
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mod 2 = 0, otherwise 200.  
Note 6: For repetition number N, the maximum throughput averaged over 1 frame equals to (Max. Throughput averaged over 1 frame for 1 repetition) / N.


A.3.12.2
Standalone/Guard-band

A.3.12.3.1 Single-antenna transmission 

Table A.3.12.1.1-1: NPDSCH Reference Channel with 1Tx Antenna

	Parameter
	Unit
	Value
	Value

	Reference channel
	
	R.NB.6 FDD
	R.NB.6-1 FDD

	Carrier Type
	
	Anchor
	Non-Anchor

	Channel bandwidth
	KHz
	200
	200

	Allocated subframes per Radio Frame
	
	Note 1
	10

	Modulation
	
	QPSK
	QPSK

	ITBS/ISF
	
	9/3
	6/3

	Target Coding Rate
	
	1/2
	1/3

	Coding Rate
	
	0.5
	0.33

	Information Bit Payload 
	
	
	

	For a four continuous sub-frame group made up of Sub-Frames 1,2,3,6,7,8 and 9 (if NB-SSS is not present)
	Bits
	616
	N/A

	For a four continuous sub-frame group made up of Sub-Frames 0,1,2,3,4,5,6,7,8 and 9
	
	N/A
	392

	Transport block CRC
	Bits
	24
	24

	Number of Code Blocks 
	
	
	

	For a four continuous sub-frame group made up of Sub-Frames 1,2,3,6,7,8 and 9 (if NB-SSS is not present)
	
	1
	N/A

	For a four continuous sub-frame group made up of Sub-Frames 0,1,2,3,4,5,6,7,8 and 9 
	Bits
	N/A
	1

	Available Binary Channel Bits per Sub-frame
	
	
	

	  For Sub-Frames 1,2,3,6,7,8 and 9(if NB-SSS is not present)
	Bits
	320
	320

	  For Sub-Frame 0,5 
	Bits
	N/A
	320

	  For Sub-Frame 4,9 
	Bits
	Note 2
	320

	Max. Throughput averaged over 1 frame for 1 repetition (Note 3)
	Mbps
	100kbit/s
	98kbit/s

	UE Category
	
	NB1
	NB1

	Note 1: 6 when 
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mod 2 = 0, otherwise 8. 
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is specified in TS36.211 [4].

Note 2: N/A when 
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mod 2 = 0, otherwise 320.
Note 3: For repetition number N, the maximum throughput averaged over 1 frame equals to (Max. Throughput averaged over 1 frame for 1 repetition) / N.


<<Unchanged Sections Skipped>>

A.5.3
OCNG Patterns for Narrowband IoT
The following OCNG patterns are used for modelling allocations to virtual narrowband IoT UEs (which are not under test). The OCNG pattern for each sub frame specifies the allocations that shall be filled with OCNG, and furthermore, the relative power level of each such allocation. 

In each test case the OCNG is expressed by parameters OCNG_RA and OCNG_RB which together with a relative power level (
[image: image18.wmf]g

) specifies the NPDSCH EPRE-to-NRS EPRE ratios in OFDM symbols with and without Narrowband reference symbols, respectively. The relative power, which is used for modelling boosting per virtual UE allocation, is expressed by:
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where 
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 denotes the relative power level of the i:th virtual UE. The parameter settings of OCNG_RA, OCNG_RB, and the set of relative power levels 
[image: image21.wmf]g

are chosen such that when also taking allocations to the UE under test into account, as given by a NPDSCH or NPDCCH reference channel, a transmitted power spectral density that is constant on an OFDM symbol basis is targeted.

A.5.3.1
Narrowband IoT OCNG pattern 1
Table A.5.3.1-1: NB.OP.1 FDD: OCNG FDD Pattern 1
	Bandwidth
	Relative power level 
[image: image22.wmf]g

 [dB]
	NPDCCH and corresponding NPDSCH

Data

	
	Subframe
	

	
	Unused subframes
	

	200KHz
	0
	Note 2

	Note 1:
These subframes are assigned to an arbitrary number of virtual UEs with one NPDSCH per virtual UE with corresponding NPDCCH; the data transmitted over the OCNG NPDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter
[image: image23.wmf]g

is used to scale the power of NPDSCH and NPDCCH.

Note 2:
Subframes and/or REs available for narrowband IOT DL transmission depend on the in-band, guard band or standalone mode indicated in MIB, and scheduling delay between NPDCCH, NPDSCH, NPUSCH format 2 and NPDCCH specified in test cases.
Note 3:
If two or more transmit antennas with NRS are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas with NRS according to transmit diversity scheme. The parameter
[image: image24.wmf]g

 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with NRS used in the test.


<< End of Change >>
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