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{Start of changes}
A.10
General configuration for NB-IoT

This clause defines the configuration for category NB1 UEs used in NB-IoT RRM tests.
A.10.1
NPDCCH Reference Channel for UE category NB1
A.10.1.1
In-band operation
Table A.10.1.1-1: NPDCCH Reference Channel for UE category NB1 for in-band operation in 10MHz LTE system
	Parameter
	Unit
	Value

	NPDCCH Reference channel
	-
	R.26 HD-FDD
R.26 NB-TDD
	R.27 HD-FDD
R27 NB-TDD
	R.28 HD-FDD
R.28 NB-TDD
	R.29 HD-FDD
R.29 NB-TDD

	LTE Carrier bandwidth
	MHz
	10
	10
	10
	10

	Allocated resource blocks Note1
	PRB
	1
	1
	1
	1

	Number of transmitter antennas
	-
	1
	2
	1
	2

	DCI Format
	-
	N1
	N1
	N0
	N0

	Aggregation level
	NCCE
	2
	2
	2
	2

	Maximum number of repetitions
	-
	Note 2
	Note 2
	Note 2
	Note 2

	NPDCCH start symbol
	symbols
	3
	3
	3
	3

	Payload (without CRC)
	Bits
	Note 3
	Note 3
	Note 3
	Note 3

	Cell ID
	-
	Note 4
	Note 4
	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.


Table A.10.1.1-2: NPDCCH Reference Channel for UE category NB1 for in-band operation in 5MHz LTE system
	Parameter
	Unit
	Value

	NPDCCH Reference channel
	-
	R.38 HD-FDD
	R.39 HD-FDD
	R.40 HD-FDD
	R.41 HD-FDD

	LTE Carrier bandwidth
	MHz
	5
	5
	5
	5

	Allocated resource blocks Note1
	PRB
	1
	1
	1
	1

	Number of transmitter antennas
	-
	1
	2
	1
	2

	DCI Format
	-
	N1
	N1
	N0
	N0

	Aggregation level
	NCCE
	2
	2
	2
	2

	Maximum number of repetitions
	-
	Note 2
	Note 2
	Note 2
	Note 2

	NPDCCH start symbol
	symbols
	3
	3
	3
	3

	Payload (without CRC)
	Bits
	Note 3
	Note 3
	Note 3
	Note 3

	Cell ID
	-
	Note 4
	Note 4
	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.10.1.2
Standalone operation
Table A.10.1.2-1: NPDCCH Reference Channel for UE category NB1 for standalone operation
	Parameter
	Unit
	Value

	NPDCCH Reference channel
	-
	R.30 HD-FDD

R.30 NB-TDD
	R.31 HD-FDD

R.31 NB-TDD
	R.32 HD-FDD

R.32 NB-TDD
	R.33 HD-FDD

R.33 NB-TDD

	Channel bandwidth
	KHz
	200
	200
	200
	200

	Number of transmitter antennas
	-
	1
	2
	1
	2

	DCI Format
	-
	N1
	N1
	N0
	N0

	Aggregation level
	NCCE
	2
	2
	2
	2

	Maximum number of repetitions
	-
	Note 2
	Note 2
	Note 2
	Note 2

	Payload (without CRC)
	Bits
	Note 3
	Note 3
	Note 3
	Note 3

	Cell ID
	-
	Note 4
	Note 4
	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.10.1.3
Guard band operation
Table A.10.1.3-1: NPDCCH Reference Channel for UE category NB1 for guard band operation
	Parameter
	Unit
	Value

	NPDCCH Reference channel
	-
	R.34 HD-FDD

R.34 NB-TDD
	R.35 HD-FDD

R.35 NB-TDD
	R.36 HD-FDD

R.36 NB-TDD
	R.37 HD-FDD

R.37 NB-TDD

	LTE Carrier bandwidth
	MHz
	10
	10
	10
	10

	Allocated resource blocks for NB-ioTNote1
	PRB
	1
	1
	1
	1

	Number of transmitter antennas
	-
	1
	2
	1
	2

	DCI Format
	-
	N1
	N1
	N0
	N0

	Aggregation level
	NCCE
	2
	2
	2
	2

	Maximum number of repetitions
	-
	Note 2
	Note 2
	Note 2
	Note 2

	Payload (without CRC)
	Bits
	Note 3
	Note 3
	Note 3
	Note 3

	Cell ID
	-
	Note 4
	Note 4
	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.10.2
NPDSCH Reference Channel for UE category NB1
A.10.2.1
HD-FDD in-band operation
Table A.10.2.1-1: 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
	R.16 HD-FDD
	R.17 HD-FDD

	LTE Carrier bandwidth
	MHz
	10
	10
	5
	5

	Allocated resource blocks Note1
	PRB
	1
	1
	1
	1

	Number of transmitter antennas
	-
	1
	2
	1
	2

	Allocated subframes per Radio Frame
	subframes
	Note 1
	Note 1
	Note 1
	Note 1

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload
	
	
	
	
	

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

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

	  For Sub-Frame 0, 5
	Bits
	0
	0
	0
	0

	Number of Code Blocks per Sub-Frame
	
	
	
	
	

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

	  For Sub-Frame 4, 9
	
	Note 5
	Note 5
	Note 5
	Note 5

	  For Sub-Frame 0, 5
	
	0
	0
	0
	0

	Maximum number of repetitions
	-
	Note 6
	Note 6
	Note 6
	Note 6

	NPDCCH start symbol
	symbols
	3
	3
	3
	3

	Cell ID
	-
	Note 7
	Note 7
	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 [image: image1.wmf]f

n

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

Note 5:
1 for subframes scheduled with NPDSCH when [image: image2.wmf]f

n

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.10.2.2
HD-FDD standalone operation

Table A.10.2.2-1: 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.10.2.3
HD-FDD guard band operation

Table A.10.2.3-1: 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-IoTNote1
	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.10.2.4
TDD in-band operation
Table A.10.2.4-1: NPDSCH Reference Channel for UE category NB1 for in-band operation
	Parameter
	Unit
	Value

	NPDSCH Reference channel
	-
	R.14 NB-TDD
	R.15 NB-TDD

	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 4
	Bits
	40 Note 2
	40 Note 2

	  For Sub-Frame 0, 5, 9
	Bits
	0
	0

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	16 or 40 Note 6
	16 or 40 Note 6

	Number of Code Blocks per Sub-Frame
	
	
	

	  For Sub-Frame 4
	
	1 Note 2
	1 Note 2

	  For Sub-Frame 0, 5, 9
	
	0
	0

	  For Sub-Frame 1, 6 (DwPTS)
	
	1
	1

	Maximum number of repetitions
	-
	Note 3
	Note 3

	NPDCCH start symbol
	symbols
	3
	3

	Cell ID
	-
	Note 4
	Note 4

	Note 1:
Shall depend upon the NPDSCH scheduling.
Note 2:
Only apply for subframes scheduled with NPDSCH.
Note 3:
Maximum number of repetitions shall depend upon the test configuration.
Note 4:
Cell ID shall depend upon the test configuration.

Note 5:
SIB1-NB is transmitted in subframe 0 in odd radio frames.

Note 6:
Set 40 when NPDSCH is transmitted with repetition. Set 16 when NPDSCH is transmitted without repetition.


A.10.2.5
TDD standalone operation
Table A.10.2.5-1: NPDSCH Reference Channel for UE category NB1 for standalone operation
	Parameter
	Unit
	Value

	NPDSCH Reference channel
	-
	R.18 NB-TDD
	R.19 NB-TDD

	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 4
	Bits
	72 Note 2
	72 Note 2

	  For Sub-Frame 0, 5, 9
	Bits
	0
	0

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	40 or 72 Note 6
	40 or 72 Note 6

	Number of Code Blocks per Sub-Frame
	
	
	

	  For Sub-Frame 4
	
	1 Note 2
	1 Note 2

	  For Sub-Frame 0, 5, 9
	
	0
	0

	  For Sub-Frame 1, 6 (DwPTS)
	
	1
	1

	Maximum number of repetitions
	-
	Note 3
	Note 3

	Cell ID
	-
	Note 4
	Note 4

	Note 1:
Shall depend upon the NPDSCH scheduling.
Note 2:
Only apply for subframes scheduled with NPDSCH.
Note 3:
Maximum number of repetitions shall depend upon the test configuration.
Note 4:
Cell ID shall depend upon the test configuration.

Note 5:
SIB1-NB is transmitted in subframe 0 in odd radio frames.

Note 6:
Set 72 when NPDSCH is transmitted with repetition. Set 40 when NPDSCH is transmitted without repetition.


A.10.2.6
TDD guard band operation
Table A.10.2.6-1: NPDSCH Reference Channel for UE category NB1 for guard band operation
	Parameter
	Unit
	Value

	NPDSCH Reference channel
	-
	R.22 NB-TDD
	R.23 NB-TDD

	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 4
	Bits
	72 Note 2
	72 Note 2

	  For Sub-Frame 0, 5, 9
	Bits
	0
	0

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	40 or 72 Note 6
	40 or 72 Note 6

	Number of Code Blocks per Sub-Frame
	
	
	

	  For Sub-Frame 4
	
	1 Note 2
	1 Note 2

	  For Sub-Frame 0, 5, 9
	
	0
	0

	  For Sub-Frame 1, 6 (DwPTS)
	
	1
	1

	Maximum number of repetitions
	-
	Note 3
	Note 3

	Cell ID
	-
	Note 4
	Note 4

	Note 1:
Shall depend upon the NPDSCH scheduling.
Note 2:
Only apply for subframes scheduled with NPDSCH.
Note 3:
Maximum number of repetitions shall depend upon the test configuration.
Note 4:
Cell ID shall depend upon the test configuration.

Note 5:
SIB1-NB is transmitted in subframe 0 in odd radio frames.

Note 6:
Set 72 when NPDSCH is transmitted with repetition. Set 40 when NPDSCH is transmitted without repetition.


A.10.3
Reference NPRACH Configurations

Table A.10.3-1 and A.10.3-2 defines the reference NB-IoT PRACH configurations for a NB-IoT RRM test case where the UE is required to transmit NPRACH during the testing procedure, but the testing purpose of the RRM test case does not include testing NPRACH performance.

Table A.10.3-1: NPRACH.R-1: HD-FDD Reference NPRACH Configuration
	Field
	Value
	Comment

	Prameters not per NPRACH coverage level

	rsrp-ThresholdsPrach
	{rsrp1, rsrp2}
	The values of NPRACH RSRP thresholds for will be set according the requirement of individual test cases

	nprach-CP-Length
	us66dot7
	NPRACH format 0

	Parameters per NPRACH coverage Level

	CE Level
	Level 0
	Level 1
	Level 2
	Valid values as defined in TS 36.331 [5]

	nprach-Periodicity
	ms40
	ms40
	ms40
	{ms40, ms80, ms160, ms240, ms320, ms640, ms1280, ms2560}

	nprach-StartTime
	ms8
	ms8
	ms8
	{ms8, ms16, ms32, ms64, ms128, ms256, ms512, ms1024}

	nprach-SubcarrierOffset
	n0
	n0
	n0
	{n0, n12, n24, n36, n2, n18, n34}

	nprach-NumSubcarriers
	n12
	n12
	n12
	{n12, n24, n36, n48}

	nprach-SubcarrierMSG3-RangeStart
	{one}
	{one}
	{one}
	{zero, oneThird, twoThird, one}

	maxNumPreambleAttemptCE
	n3
	n5
	n7
	{n3, n4, n5, n6, n7, n8, n10}

	numRepetitionsPerPreambleAttempt
	n1
	n8
	n32
	{n1, n2, n4, n8, n16, n32, n64, n128}

	npdcch-NumRepetitions-RA
	r1
	r8
	r32
	{r1, r2, r4, r8, r16, r32, r64, r128, r256, r512, r1024, r2048}

	npdcch-StartSF-CSS-RA
	V8
	v2
	v2
	{v1dot5, v2, v4, v8, v16, v32, v48, v64}

	npdcch-Offset-RA
	zero
	Zero
	zero
	{zero, oneEighth, oneFourth, threeEighth}

	Note 1:
See Clause 6.3.2 in TS 36.331 [5] for further information on the parameters in this table.


	
	
	

	

	
	
	

	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	


Table A.10.3-2: NPRACH.R-2: TDD Reference NPRACH Configuration
	Field
	Value
	Comment

	Prameters not per NPRACH coverage level

	rsrp-ThresholdsPrach
	{rsrp1, rsrp2}
	The values of NPRACH RSRP thresholds for will be set according the requirement of individual test cases

	nprach-PreambleFormat
	fmt-0
	See TS 36.211 [9] section 10.1.6

	Parameters per NPRACH coverage Level

	CE Level
	Level 0
	Level 1
	Level 2
	Valid values as defined in TS 36.331 [5]

	nprach-Periodicity
	ms80
	ms80
	ms80
	{ms80, ms160, ms320, ms640, ms1280, ms2560, ms5120, ms10240}

	nprach-StartTime
	ms10
	ms10
	ms10
	{ms10, ms20, ms40, ms80, ms160, ms320, ms640, ms1280, ms 2560, ms5120}

	nprach-SubcarrierOffset
	n0
	n0
	n0
	{n0, n12, n24, n36, n2, n18, n34}

	nprach-NumSubcarriers
	n12
	n12
	n12
	{n12, n24, n36, n48}

	nprach-SubcarrierMSG3-RangeStart
	{one}
	{one}
	{one}
	{zero, oneThird, twoThird, one}

	maxNumPreambleAttemptCE
	n3
	n5
	n7
	{n3, n4, n5, n6, n7, n8, n10}

	numRepetitionsPerPreambleAttempt
	n1
	n8
	n32
	{n1, n2, n4, n8, n16, n32, n64, n128, n256, n512, n1024}

	npdcch-NumRepetitions-RA
	r1
	r8
	r32
	{r1, r2, r4, r8, r16, r32, r64, r128, r256, r512, r1024, r2048}

	npdcch-StartSF-CSS-RA
	v8
	v4
	v4
	{v4, v8, v16, v32, v48, v64, v96, v128}

	npdcch-Offset-RA
	zero
	zero
	zero
	{zero, oneEighth, oneFourth, threeEighth}

	nprach-NumCBRA-StartSubcarriers
	n8
	n8
	n8
	{n8, n10, n11, n12, n20, n22, n23, n24, n32, n34, n35, n36, n40, n44, n48}

	Note 1:
See Clause 6.7.3.2 in TS 36.331 [5] for further information on the parameters in this table.


A.11
V2V Sidelink Communication on Dedicated V2V Carrier

<Unchanged Sections Skipped>
D.3
OCNG Patterns for Narrowband IoT

<Unchanged Sections Skipped>
D.3.5
Narrowband IoT OCNG FDD pattern 5: guard band NB-IoT in 5 MHz EUTRAN cell

Table D.3.5-1: NOP.5 FDD: OCNG FDD Pattern 5

	Allocation

[image: image3.wmf]PRB

n


	Relative power level [image: image4.wmf]PRB

g

 [dB]
	PDSCH

Data
	NPDCCH and NPDSCH

Data

	
	Subframe
	
	

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

	0 – 24
	0
	0
	0
	Note 1
	N/A

	25
	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 [image: image5.wmf]PRB

g

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[image: image6.wmf]PRB

g

 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 [image: image7.wmf]PRB

g

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[image: image8.wmf]PRB

g

 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 [image: image9.wmf]PRB

g

is applicable to PRBs not used for transmission of NPSS, NSSS and PBCH in anchor cell ([image: image10.wmf]PRB

n

= 25).

Note 4:
SI transmissions, and NPDCCH and NPDSCH for the UE under test, have precedence over OCNG and NOCNG.

N/A:
Not Applicable


D.3.6
Narrowband IoT OCNG TDD pattern 1: In-band NB-IoT in 10 MHz EUTRAN cell

Table D.3.6-1: NOP.1 TDD: OCNG TDD Pattern 1 for uplink-downlink configurations 1 and 2

	Allocation


[image: image11.wmf]PRB

n



	Relative power level 
[image: image12.wmf]PRB

g

 [dB]
	PDSCH

Data
	NPDCCH and NPDSCH

Data

	
	Subframe
	
	

	
	0, 5, 9
	1, 6Note 7
	3, 4, 8Note 4
	
	

	 0 – ( nCell[1]RB -1)

(Note 5)
	0
	0
	0
	Note 1
	N/A

	nCell[1]RB

(Note 5)
	0 (Note 3)
	0
	N/A
	N/A
	Note 2

	
	N/A
	N/A
	0
	Note 1
	N/A

	 ( nCell[1]RB +1 ) – ( nCell[…]RB -1)

(Note 5)
	0
	0
	0
	Note 1
	N/A

	nCell[…]RB

(Note 5)
	0 (Note 3)
	0
	N/A
	N/A
	Note 2

	
	N/A
	N/A
	0
	Note 1
	N/A

	( nCell[...]RB +1 ) – 
( nCell[N]RB -1)

(Note 5)
	0
	0
	0
	Note 1
	N/A

	nCell[N]RB

(Note 5)
	0 (Note 3)
	0
	N/A
	N/A
	Note 2

	
	N/A
	N/A
	0
	Note 1
	N/A

	( nCell[N]RB+1 ) – 49

(Note 5)
	0
	0
	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 
[image: image13.wmf]PRB

g

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
[image: image14.wmf]PRB

g

 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 
[image: image15.wmf]PRB

g

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
[image: image16.wmf]PRB

g

 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 
[image: image17.wmf]PRB

g

is applicable to PRBs not used for transmission of NPSS, NSSS, and NPBCH in anchor cells.

Note 4:
Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in TS 36.211 [16].

Note 5:
nCell[k]RB is the index of the RB used for allocation of the NB-IoT cell k with k = {1, .., N} with N the total number of the NB-IoT cells belonging to the same E-UTRA donor cell as specified in the individual tests.

Note 6:
SI transmissions, and NPDCCH and NPDSCH for the UE under test, have precedence over OCNG and NOCNG.

Note 7:
Whether NPDSCH transmissions are carried out in DwPTS depends on the special subframe configuration in use.

N/A:
Not Applicable


D.3.7
Narrowband IoT OCNG TDD pattern 2: guard band NB-IoT in 10 MHz EUTRAN cell

Table D.3.7-1: NOP.2 TDD: OCNG TDD Pattern 2 for uplink-downlink configurations 1 and 2
	Allocation


[image: image18.wmf]PRB

n



	Relative power level 
[image: image19.wmf]PRB

g

 [dB]
	PDSCH

Data
	NPDCCH and NPDSCH

Data

	
	Subframe
	
	

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

	0-49
	0
	0
	0
	Note 1
	N/A

	50
	0 (Note 3)
	0
	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 
[image: image20.wmf]PRB

g

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
[image: image21.wmf]PRB

g

 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 
[image: image22.wmf]PRB

g

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
[image: image23.wmf]PRB

g

 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 
[image: image24.wmf]PRB

g

is applicable to PRBs not used for transmission of NPSS, NSSS and NPBCH in anchor cell (
[image: image25.wmf]PRB

n

= 50).

Note 4:
Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in TS 36.211 [16].

Note 5:
SI transmissions, and NPDCCH and NPDSCH for the UE under test, have precedence over OCNG and NOCNG.

Note 6:
Whether NPDSCH transmissions are carried out in DwPTS depends on the special subframe configuration in use.

N/A: 
Not Applicable


D.3.8
Narrowband IoT OCNG TDD pattern 3: standalone NB-IoT

Table D.3.8-1: NOP.3 TDD: OCNG TDD Pattern 3 for uplink-downlink configurations 1 and 2
	Allocation


[image: image26.wmf]PRB

n



	Relative power level 
[image: image27.wmf]PRB

g

 [dB]
	NPDCCH and NPDSCH

Data

	
	Subframe
	

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

	0
	0 (Note 2)
	0
	0
	Note 1

	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 
[image: image28.wmf]PRB

g

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
[image: image29.wmf]PRB

g

 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 
[image: image30.wmf]PRB

g

is applicable to PRBs not used for transmission of NPSS, NSSS and NPBCH in anchor cell (
[image: image31.wmf]PRB

n

= 0).

Note 3:
Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in TS 36.211 [16].

Note 4:
SI transmissions, and NPDCCH and NPDSCH for the UE under test, have precedence over NOCNG.

Note 5:
Whether NPDSCH transmissions are carried out in DwPTS depends on the special subframe configuration in use.


D.4
OCNG Patterns for V2X sidelink

The following V2X sidelink OCNG patterns (VOCNG) are used for modelling allocations to virtual V2X UEs (which are not under test). The OCNG pattern for each subframe specifies the allocations that shall be filled with OCNG, and furthermore, the relative power level of each such allocation.

<Unchanged Sections Skipped>
Annex I (normative):
Conditions for RRM requirements applicability for operating bands

I.1
Conditions for E-UTRAN RRC_IDLE state mobility

<Unchanged Sections Skipped>
I.1.3


I.1.4
Conditions for measurements of intra-frequency NB-IoT cells for cell re-selection for UE Category NB1

This clause defines the NB-IoT intra-frequency NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot applicable for a corresponding operating band. The UE category NB1 applicability of the conditions in Appendix I.1.4 is defined in Section 3.6.

The conditions for measurements of intra-frequency NB-IoT cells in normal coverage for cell re-selection are defined in Table I.1.4-1 and I.1.4-3.

The conditions for measurements of intra-frequency NB-IoT cells in enhanced coverage for cell re-selection are defined in Table I.1.4-2 and I.1.4-4. 

Table I.1.4-1: NB-IoT intra-frequency measurements for HD-FDD in normal coverage

	Parameter
	E-UTRA operating band groups Note 1
	Minimum
NRSRP
	Minimum
NSCH_RP
	NRSRP Ês/Iot
	NSCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	Conditions
	NFDD_G
	-121 
	-121 
	( -6
	( -6

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5.


Table I.1.4-2: NB-IoT intra-frequency measurements for HD-FDD in enhanced coverage 

	Parameter
	E-UTRA operating band groups Note 1
	Minimum
NRSRP
	Minimum
NSCH_RP
	NRSRP Ês/Iot
	NSCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	Conditions
	NFDD_G
	-121
	-121 
	( -15
	( -15

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5.


Table I.1.4-3: NB-IoT intra-frequency measurements for TDD in normal coverage
	Parameter
	E-UTRA operating band groups Note 1
	Minimum
NRSRP
	Minimum
NSCH_RP
	NRS Ês/Iot
	NSCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	Conditions
	NTDD_G
	-129
	-129
	( -6
	( -6

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5.


Table I.1.4-4: NB-IoT intra-frequency measurements for TDD in enhanced coverage
	Parameter
	E-UTRA operating band groups Note 1
	Minimum
NRSRP
	Minimum
NSCH_RP
	NRS Ês/Iot
	NSCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	Conditions
	NTDD_G
	-138
	-138
	( -15
	( -15

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5.


I.1.5
Conditions for measurements of inter-frequency NB-IoT cells for cell re-selection for UE Category NB1

This clause defines the NB-IoT inter-frequency NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot applicable for a corresponding operating band. The UE category NB1 applicability of the conditions in Appendix I.1.5 is defined in Section 3.6.

The conditions for measurements of intra-frequency NB-IoT cells in normal coverage for cell re-selection defined in Table I.1.4-1 and I.1.4-3 also apply for inter-frequency NB-IoT cells in normal coverage in this section.

The conditions for measurements of intra-frequency NB-IoT cells in enhanced coverage for cell re-selection defined in Table I.1.4-2 and I.1.4-4 also apply for inter-frequency NB-IoT cells in enhanced coverage in this section.

I.2
Conditions for UE Measurements Procedures in RRC_CONNECTED State

<Unchanged Sections Skipped>
I.2.12 to I.2.14


I.2.15
Conditions for NB-IoT intra-frequency measurements by UE Category NB1

This clause defines the NB-IoT intra-frequency NSCH_RP and NSCH Ês/Iot applicable for a corresponding operating band. The UE category NB1 applicability of the conditions in Appendix I.2.15 is defined in TS36.133 [4] Section 3.6.

The conditions for intra-frequency measurements in normal coverage are defined in Table I.2.15-1 and I.2.15-3.

The conditions for intra-frequency measurements in enhanced coverage are defined in Table I.2.15-2 and I.2.15-4.

Table I.2.15-1: NB-IoT intra-frequency measurements for HD-FDD in normal coverage

	Parameter
	E-UTRA operating band groups Note 1
	Minimum
NSCH_RP
	NSCH Ês/Iot

	
	
	dBm/15kHz
	dB

	Conditions
	NFDD_G
	-124
	( -6

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5.


Table I.2.15-2: NB-IoT intra-frequency measurements for HD-FDD in enhanced coverage

	Parameter
	E-UTRA operating band groups Note 1
	Minimum
NSCH_RP
	SCH Ês/Iot

	
	
	dBm/15kHz
	dB

	Conditions
	NFDD_G
	-124
	( -15

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5.


Table I.2.15-3: NB-IoT intra-frequency measurements for TDD in normal coverrage
	Parameter
	E-UTRA operating band groups Note 1
	Minimum
NSCH_RP
	NSCH Ês/Iot

	
	
	dBm/15kHz
	dB

	Conditions
	NTDD_G
	-129
	( -6

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5.


Table I.2.15-4: NB-IoT intra-frequency measurements for TDD in enhanced coverrage
	Parameter
	E-UTRA operating band groups Note 1
	Minimum
NSCH_RP
	SCH Ês/Iot

	
	
	dBm/15kHz
	dB

	Conditions
	NTDD_G
	-138
	( -15

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5.


I.2.16
Conditions for NB-IoT intra-frequency RSTD measurements by UE Category NB1
This clause defines the NB-IoT intra-frequency PRP1,2 applicable for a corresponding operating band. The UE category NB1 applicability of the conditions in Appendix I.2.16 is defined in Section 3.1.
The conditions for intra-frequency RSTD measurements in normal coverage are defined in Table I.2.16-1 and I.2.16-3.

The conditions for intra-frequency RSTD measurements in enhanced coverage are defined in Table I.2.16-2 and I.2.16-4.
Table I.2.16-1: NB-IoT intra-frequency RSTD measurements for HD-FDD in normal coverrage
	Parameter
	E-UTRA operating band groups Note 1
	Minimum PRP1,2 Note 1

	
	
	dBm/15kHz

	Conditions
	NFDD_G
	-129

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5


Table I.2.16-2: NB-IoT intra-frequency RSTD measurements for HD-FDD in enhanced coverrage
	Parameter
	E-UTRA operating band groups Note 1
	Minimum PRP1,2 Note 1

	
	
	dBm/15kHz

	Conditions
	NFDD_G
	-135

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5


Table I.2.16-3: NB-IoT intra-frequency RSTD measurements for TDD in normal coverrage
	Parameter
	E-UTRA operating band groups Note 1
	Minimum PRP1,2 Note 1

	
	
	dBm/15kHz

	Conditions
	NTDD_G
	-129

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5


Table I.2.16-4: NB-IoT intra-frequency RSTD measurements for TDD in enhanced coverrage
	Parameter
	E-UTRA operating band groups Note 1
	Minimum PRP1,2 Note 1

	
	
	dBm/15kHz

	Conditions
	NTDD_G
	-135

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5


I.2.17
Conditions for NB-IoT inter-frequency RSTD measurements by UE Category NB1
This clause defines the NB-IoT inter-frequency PRP1,2 applicable for a corresponding operating band. The UE category NB1 applicability of the conditions in Appendix I.2.17 is defined in Section 3.1.
The conditions for intra-frequency RSTD measurements in normal coverage are defined in Table I.2.17-1 and I.2.17-3.

The conditions for intra-frequency RSTD measurements in enhanced coverage are defined in Table I.2.17-2 and I.2.17-4.
Table I.2.17-1: NB-IoT inter-frequency RSTD measurements for HD-FDD in normal coverrage
	Parameter
	E-UTRA operating band groups Note 1
	Minimum PRP1,2 Note 1

	
	
	dBm/15kHz

	Conditions
	NFDD_G
	-129

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5


Table I.2.17-2: NB-IoT inter-frequency RSTD measurements for HD-FDD in enhanced coverrage
	Parameter
	E-UTRA operating band groups Note 1
	Minimum PRP1,2 Note 1

	
	
	dBm/15kHz

	Conditions
	NFDD_G
	-135

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5


Table I.2.17-3: NB-IoT inter-frequency RSTD measurements for TDD in normal coverrage
	Parameter
	E-UTRA operating band groups Note 1
	Minimum PRP1,2 Note 1

	
	
	dBm/15kHz

	Conditions
	NTDD_G
	-129

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5


Table I.2.17-4: NB-IoT inter-frequency RSTD measurements for TDD in enhanced coverrage
	Parameter
	E-UTRA operating band groups Note 1
	Minimum PRP1,2 Note 1

	
	
	dBm/15kHz

	Conditions
	NTDD_G
	-135

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5


I.3
Conditions for measurements performance requirements for UE

<Unchanged Sections Skipped>
I.3.18 to I.3.24


I.3.25
Conditions for NB-IoT intra-frequency Absolute NRSRP and NRSRQ Accuracy Requirements for UE Category NB1

This clause defines the NB-IoT intra-frequency NRSRP applicable for a corresponding operating band. The UE category NB1 applicability of the conditions in Appendix I.3.25 is defined in TS36.133 [4] Section 3.6.

The conditions for intra-frequency absolute NRSRP and NRSRQ accuracy requirements are defined in Table I.3.25-1.

Table I.3.25-1: NB-IoT intra-frequency absolute NRSRP and NRSRQ Accuracy Requirements

	Parameter
	E-UTRA operating band groups Note 1
	Minimum
NRSRP

	
	
	dBm/15kHz

	Conditions
	NFDD_G, NTDD_G
	-139.8

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5.


I.3.26
Conditions for NB-IoT inter-frequency Absolute NRSRP and NRSRQ Accuracy Requirements for UE Category NB1

This clause defines the NB-IoT inter-frequency NRSRP applicable for a corresponding operating band. The UE category NB1 applicability of the conditions in Appendix I.3.26 is defined in TS36.133 [4] Section 3.6.

The conditions for inter-frequency absolute NRSRP and NRSRQ accuracy requirements are defined in Table I.3.25-1.

{End of changes}
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