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< Unchanged sections omitted >

A.3.1.5	NPDSCH Reference Channel for UE category NB1
A.3.1.5.1	HD-FDD in-band operation
Table A.3.1.5.1-1: NPDSCH Reference Channel for UE category NB1 for in-band operation
	Parameter
	Unit
	Value

	NPDSCH Reference channel
	-
	R.14 HD-FDD
	R.15 HD-FDD

	LTE Carrier bandwidth
	MHz
	10
	10

	Allocated resource blocks
	PRB
	1
	1

	Number of transmitter antennas
	-
	1
	2

	Allocated subframes per Radio Frame
	subframes
	Note 1
	Note 1

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	40Note 2
	40Note 2

	  For Sub-Frame 4, 9
	Bits
	Note 3
	Note 3

	  For Sub-Frame 0, 5
	Bits
	0
	0

	Number of Code Blocks per Sub-Frame
	
	
	

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	
	1Note 4
	1Note 4

	  For Sub-Frame 4, 9
	
	Note 5
	Note 5

	  For Sub-Frame 0, 5
	
	0
	0

	Maximum number of repetitions
	-
	Note 6
	Note 6

	NPDCCH start symbol
	symbols
	3
	3

	Cell ID
	-
	Note 7
	Note 7

	Note 1:	Shall depend upon the NPDSCH scheduling.
Note 2:	Only apply for subframes scheduled with NPDSCH.

Note 3:	40 for subframes scheduled with NPDSCH when mod 2 ≠ 0. Otherwise 0.
Note 4:	Only apply for subframes scheduled with NPDSCH.

Note 5:	1 for subframes scheduled with NPDSCH when mod 2 ≠ 0. Otherwise 0.
Note 6:	Maximum number of repetitions shall depend upon the test configuration.
Note 7:	Cell ID shall depend upon the test configuration.



A.3.1.5.2	Void
A.3.1.5.3	HD-FDD standalone operation
Table A.3.1.5.3-1: NPDSCH Reference Channel for UE category NB1 for standalone operation
	Parameter
	Unit
	Value

	NPDSCH Reference channel
	-
	R.18 HD-FDD
	R.19 HD-FDD

	Channel bandwidth
	KHz
	200
	200

	Number of transmitter antennas
	-
	1
	2

	Allocated subframes per Radio Frame
	subframes
	Note 1
	Note 1

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	72Note 2
	72Note 2

	  For Sub-Frame 4, 9
	Bits
	Note 3
	Note 3

	  For Sub-Frame 0, 5
	Bits
	0
	0

	Number of Code Blocks per Sub-Frame
	
	
	

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	
	1Note 4
	1Note 4

	  For Sub-Frame 4, 9
	
	Note 5
	Note 5

	  For Sub-Frame 0, 5
	
	0
	0

	Maximum number of repetitions
	-
	Note 6
	Note 6

	Cell ID
	-
	Note 7
	Note 7

	Note 1:	Shall depend upon the NPDSCH scheduling.
Note 2:	Only apply for subframes scheduled with NPDSCH.

Note 3:	72 for subframes scheduled with NPDSCH when mod 2 ≠ 0. Otherwise 0.
Note 4:	only apply for subframes scheduled with NPDSCH..

Note 5:	1 for subframes scheduled with NPDSCH when mod 2 ≠ 0. Otherwise 0.
Note 6:	Maximum number of repetitions shall depend upon the test configuration.
Note 7:	Cell ID shall depend upon the test configuration.



A.3.1.5.4	Void
A.3.1.5.5	HD-FDD guard band operation
Table A.3.1.5.5-1: NPDSCH Reference Channel for UE category NB1 for guard band operation
	Parameter
	Unit
	Value

	NPDSCH Reference channel
	-
	R.22 HD-FDD
	R.23 HD-FDD

	LTE Carrier bandwidth
	MHz
	10
	10

	Allocated resource blocks for NB-IoT
	PRB
	1
	1

	Number of transmitter antennas
	-
	1
	2

	Allocated subframes per Radio Frame
	subframes
	Note 1
	Note 1

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	72Note 2
	72Note 2

	  For Sub-Frame 4, 9
	Bits
	Note 3
	Note 3

	  For Sub-Frame 0, 5
	Bits
	0
	0

	Number of Code Blocks per Sub-Frame
	
	
	

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	
	1Note 4
	1Note 4

	  For Sub-Frame 4, 9
	
	Note 5
	Note 5

	  For Sub-Frame 0, 5
	
	0
	0

	Maximum number of repetitions
	-
	Note 6
	Note 6

	Cell ID
	-
	Note 7
	Note 7

	Note 1:	Shall depend upon the NPDSCH scheduling.
Note 2:	Only apply for subframes scheduled with NPDSCH.

Note 3:	72 for subframes scheduled with NPDSCH when mod 2 ≠ 0. Otherwise 0.

Note 4:	Only apply for subframes scheduled with NPDSCH.Note 5:	1 for subframes scheduled with NPDSCH when mod 2 ≠ 0. Otherwise 0.
Note 6:	Maximum number of repetitions shall depend upon the test configuration.
Note 7:	Cell ID shall depend upon the test configuration.



A.3.1.5.6	Void
A.3.1.6	NPDCCH Reference Channel for UE category NB1
A.3.1.6.1	HD-FDD in-band operation
Table A.3.1.6.1-1: NPDCCH Reference Channel for UE category NB1 for in-band operation
	Parameter
	Unit
	Value

	NPDCCH Reference channel
	-
	R.26 HD-FDD
	R.27 HD-FDD

	LTE Carrier bandwidth
	MHz
	10
	10

	Allocated resource blocks Note1
	PRB
	1
	1

	Number of transmitter antennas
	-
	1
	2

	DCI Format
	-
	N1
	N1

	Aggregation level
	NCCE
	2
	2

	Maximum number of repetitions
	-
	Note 2
	Note 2

	NPDCCH start symbol
	symbols
	3
	3

	Payload (without CRC)
	Bits
	Note 3
	Note 3

	Cell ID
	-
	Note 4
	Note 4

	Note 1:	Allocation is located in the middle of narrowband.
Note 2:	 Maximum number of repetitions shall depend upon the test configuration.
Note 3:	Payload size shall depend upon the test configuration.
Note 4:	Cell ID shall depend upon the test configuration.



A.3.1.6.2	Void
A.3.1.6.3	HD-FDD standalone operation
Table A.3.1.6.3-1: NPDCCH Reference Channel for UE category NB1 for standalone operation
	Parameter
	Unit
	Value

	NPDCCH Reference channel
	-
	R.30 HD-FDD
	R.31 HD-FDD

	Channel bandwidth
	KHz
	200
	200

	Number of transmitter antennas
	-
	1
	2

	DCI Format
	-
	N1
	N1

	Aggregation level
	NCCE
	2
	2

	Maximum number of repetitions
	-
	Note 2
	Note 2

	Payload (without CRC)
	Bits
	Note 3
	Note 3

	Cell ID
	-
	Note 4
	Note 4

	Note 1:	Allocation is located in the middle of narrowband.
Note 2:	Maximum number of repetitions shall depend upon the test configuration.
Note 3:	Payload size shall depend upon the test configuration.
Note 4:	Cell ID shall depend upon the test configuration.



A.3.1.6.4	Void
A.3.1.6.5	HD-FDD guard band operation
Table A.3.1.6.5-1: NPDCCH Reference Channel for UE category NB1 for guard band operation
	Parameter
	Unit
	Value

	NPDCCH Reference channel
	-
	R.34 HD-FDD
	R.35 HD-FDD

	LTE Carrier bandwidth
	MHz
	10
	10

	Allocated resource blocks for NB-ioTNote1
	PRB
	1
	1

	Number of transmitter antennas
	-
	1
	2

	DCI Format
	-
	N1
	N1

	Aggregation level
	NCCE
	2
	2

	Maximum number of repetitions
	-
	Note 2
	Note 2

	Payload (without CRC)
	Bits
	Note 3
	Note 3

	Cell ID
	-
	Note 4
	Note 4

	Note 1:	Allocation is located in the middle of narrowband.
Note 2:	Maximum number of repetitions shall depend upon the test configuration.
Note 3:	Payload size shall depend upon the test configuration.
Note 4:	Cell ID shall depend upon the test configuration.



A.3.1.6.6	Void

< Unchanged sections omitted >

A.3.2.3	OCNG Patterns for Narrowband IoT
The following Narrowband OCNG patterns (NOCNG) are used for modelling allocations to UEs not under test in a Narrowband IoT cell. Depending on scenario, allocations may be for UEs of category NB1only, or for UEs of category NB1 as well as of other categories. The former is applicable to guard-band and stand-alone deployments of Narrowband IoT, whereas the latter is applicable to in-band deployment. In order to allow different power levels for the LTE cell and the Narrowband IoT cell, a distinction is made between OCNG and NOCNG where the latter is used for category NB1 UEs and the former is used for other UE categories.

OCNG in the LTE cell is expressed by parameters OCNG_RA and OCNG_RB which together with a relative power level () specifies the PDSCH-to-RS EPRE ratio in OFDM symbols with and without LTE cell-specific reference symbols, respectively. The relative power, which is used for modelling boosting per virtual LTE UE allocation, is expressed by:



where  denotes the relative power level of the i:th virtual LTE UE.

Moreover in each test case NOCNG is expressed by parameters NOCNG_RA and NOCNG_RB which together with a relative power level () specifies the <channel>-to-RS EPRE ratio in OFDM symbols with and without Narrowband reference symbols (NB-RS), respectively. The relative power, which is used for modelling boosting per virtual UE category NB1 allocation, is expressed by:



where  denotes the relative power level of the k:th virtual NB-IoT UE, and channel may be either of NPDCCH and NPDSCH.

The parameter settings of OCNG_RA, OCNG_RB, NOCNG_RA, NOCNG_RB and the set of relative power levels are chosen such that when also taking allocations to the UE category NB1 under test into account, as given by a NPDCCH and NPDSCH reference channels, a transmitted power spectral density that is constant on an OFDM symbol basis is targeted.

A.3.2.3.1	Narrowband IoT OCNG FDD pattern 1: In-band NB-IoT in 10 MHz EUTRAN cell
Table A.3.2.3.1-1: NOP.1 FDD: OCNG FDD Pattern 1
	Allocation



	
Relative power level  [dB]
	PDSCH
Data
	NPDCCH and NPDSCH
Data

	
	Subframe
	
	

	
	0, 4
	5, 9
	1-3, 6-8
	
	

	0 – 29, 35 – 49
	0
	0
	0
	Note 1
	N/A

	30 – 34
	0 (Note 3)
	0 (Note 3)
	N/A
	N/A
	Note 2

	30 – 34
	N/A
	N/A
	0
	Note 1
	N/A

	

Note 1:	These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated QPSK modulated pseudo random data. The parameter is used to scale the power of PDSCH. 
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.


Note 2:	This physical resource block is assigned to a virtual UE for transmission of NPDCCH or NPDSCH; the data transmitted over the NOCNG NPDCCH or NPDSCH shall be uncorrelated QPSK modulated pseudo random data. The parameter is used to scale the power of NPDCCH and NPDSCH.
If two transmit antennas with NBRS are used in the test, the NPDCCH and NPDSCH parts of NOCNG shall be transmitted to the virtual users by both transmit antennas with NBRS and according to the antenna transmission mode 2. The parameter applies to each antenna port separately, so the transmit power of the NPDCCH and NPDSCH parts of NOCNG is equal between both the transmit antennas with NBRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.


Note 3:	Value of is applicable to PRBs not used for transmission of NPSS, NSSS, and NPBCH in anchor cell (= 30).
Note 4:	SI transmissions, and NPDCCH and NPDSCH for the UE under test, have precedence over OCNG and NOCNG.

N/A:	Not Applicable



A.3.2.3.2	Narrowband IoT OCNG FDD pattern 2: guard band NB-IoT in 10 MHz EUTRAN cell
Table A.3.2.3.2-1: NOP.2 FDD: OCNG FDD Pattern 2
	Allocation



	
Relative power level  [dB]
	PDSCH
Data
	NPDCCH and NPDSCH
Data

	
	Subframe
	
	

	
	0, 4
	5, 9
	1-3, 6-8
	
	

	0 – 49
	0
	0
	0
	Note 1
	N/A

	50-52
	0 (Note 3)
	0 (Note 3)
	0
	N/A
	Note 2

	

Note 1:	These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated QPSK modulated pseudo random data. The parameter is used to scale the power of PDSCH.
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.


Note 2:	This physical resource block is assigned to a virtual UE for transmission of NPDCCH or NPDSCH; the data transmitted over the NOCNG NPDCCH or NPDSCH shall be uncorrelated QPSK modulated pseudo random data. The parameter is used to scale the power of NPDCCH and NPDSCH.
If two transmit antennas with NBRS are used in the test, the NPDCCH and NPDSCH parts of NOCNG shall be transmitted to the virtual users by both transmit antennas with NBRS and according to the antenna transmission mode 2. The parameter applies to each antenna port separately, so the transmit power of the NPDCCH and NPDSCH parts of NOCNG is equal between both the transmit antennas with NBRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.


Note 3:	Value of is applicable to PRBs not used for transmission of NPSS, NSSS and PBCH in anchor cell (= 50).
Note 4:	SI transmissions, and NPDCCH and NPDSCH for the UE under test, have precedence over OCNG and NOCNG.

N/A:	Not Applicable



A.3.2.3.3	Narrowband IoT OCNG FDD pattern 3: standalone NB-IoT
Table A.3.2.3.3-1: NOP.3 FDD: OCNG FDD Pattern 3
	Allocation



	
Relative power level  [dB]
	NPDCCH and NPDSCH
Data

	
	Subframe
	

	
	0, 4
	5, 9
	1-3, 6-8
	

	0 – 5
	0 (Note 1)
	0 (Note 1)
	0
	Note 2

	

Note 1:	This physical resource block is assigned to a virtual UE for transmission of NPDCCH or NPDSCH; the data transmitted over the NOCNG NPDCCH or NPDSCH shall be uncorrelated QPSK modulated pseudo random data. The parameter is used to scale the power of NPDCCH and NPDSCH.
If two transmit antennas with NBRS are used in the test, the NPDCCH and NPDSCH parts of NOCNG shall be transmitted to the virtual users by both transmit antennas with NBRS and according to the antenna transmission mode 2. The parameter applies to each antenna port separately, so the transmit power of the NPDCCH and NPDSCH parts of NOCNG is equal between both the transmit antennas with NBRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.


Note 2:	Value of is applicable to PRBs not used for transmission of NPSS, NSSS and NPBCH in anchor cell (= 0).
Note 3:	SI transmissions, and NPDCCH and NPDSCH for the UE under test, have precedence over NOCNG.



< Unchanged sections omitted >

A.7.2.9	HD-FDD UE Timing Advance Adjustment Accuracy Test for UE Category NB1 in Standalone Mode under Enhance Coverage
A.7.2.9.1	Test Purpose and Environment
The purpose of the test is to verify E-UTRAN Timing Advance adjustment accuracy requirements for UE category NB1 in enhanced coverage, defined in clause 7.22.2.2, in an AWGN model.
The test parameters are given in tables A.7.2.9.1-1 and A.7.2.9.1-2. The test consists of two successive time periods, with time duration of T1 and T2 respectively. In each time period, timing advance commands are sent to the UE and the UE is scheduled in every uplink subframe to transmit NPUSCH, which is received by the test equipment. By measuring the reception of the NPUSCH, the transmit timing, and hence the timing advance adjustment accuracy, can be measured.
During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control Element, as specified in Clause 6.1.3.5 in TS 36.321. The Timing Advance Command value shall be set to 31, which according to Clause 16.1.2 in TS 36.213 results in zero adjustment of the Timing Advance. In this way, a reference value for the timing advance used by the UE is established.
During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC Control Elements, with Timing Advance Command value specified in table A.7.2.9.1-2. This value shall result in changes of the timing advance used by the UE, and the accuracy of the change shall then be measured, using the NPUSCH sent from the UE.
As specified in Clause 7.22.2.1, the UE adjusts its uplink timing at sub-frame n+12 for a timing advance command received in sub-frame n, where sub-frame n refers to the last subframe in the repetition period in which the MAC control element containing timing advance command was received. In addition, the UE shall not apply a TA command during an uplink repetition period. In the test the NPUSCH repetition period is equal to 32 subframes. This delay must be taken into account when measuring the timing advance adjustment accuracy, via the NPUSCH sent from the UE.
The UE Time Alignment Timer, described in Clause 5.2 in TS 36.321, shall be configured so that it does not expire in the duration of the test.
Table A.7.2.9.1-1: General Test Parameters for E-UTRAN Timing Advance Accuracy Test for UE Category NB1 in Standalone Mode under Enhanced Coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

	CP Length
	
	Normal
	

	Timing Advance Command (TA) value during T1
	
	31
	NTA = 0 for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	NTA = 128

	Number of repetitons
	NPDCCH
	
	128
	

	
	NPUSCH
	
	32
	

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	



Table A.7.2.7.1-2: Cell specific Test Parameters for E-UTRAN Timing Advance Accuracy Test for UE Category NB1 in Standalone Mode under Enhanced Coverage
	Parameter
	Unit
	Value

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	KHz
	200

	NPDSCH parameters:
DL Reference Measurement Channel defined in A.3.1.5.43
	
	R.2018 HD-FDD

	NPDCCH parameters:
DL Reference Measurement Channel defined in A.3.1.6.43
	
	R.3230 HD-FDD

	NOCNG Patterns defined in A.3.2.3.3
	
	NOP.3 FDD

	NPBCH_RA
	dB
	






0

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	Timing Advance Command (TA)
	
	31
	39

	[image: ]
	dB
	-12

	[image: ]
	dBm/15 KHz
	-88

	[image: ]
	dB
	-12

	IoNote2
	dBm/ 180 KHz
	-76.9

	Antenna Configuration
	
	1x1

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Io level has been derived from other parameters for information purpose. It is not a settable parameter.



A.7.2.9.2	Test Requirements
The UE shall apply the signalled Timing Advance value to the transmission timing at subframe n+40, where subframe n is the last subframe in the repetition period of NPDCCH in which the timing advance command is received by the UE.
The Timing Advance adjustment accuracy shall be within the limits specified in clause 7.22.2.2.
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.
NOTE:	In the test requirement the timing advance adjustment delay of 40 subfames include:
-	NPUSCH repetition period equal to 32 subframes and
-	Uplink delay of 8 subframes. This is the time between the last subframe in the repetition period of NPDCCH and the first subframe in the repetition period of the corresponding NPUSCH.

< End of changes >
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