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<< Start of Change 1>>
9.1.22
Measurement accuracy for UE Category NB1
9.1.22.1
Intra-frequency Absolute NRSRP Accuracy for UE Category NB1
The requirements for absolute accuracy of NRSRP in this clause apply to a cell on the same frequency as that of the serving cell for UE Category NB1 for stand-alone, guard-band and in-band deployments.
The accuracy requirements in Table 9.1.22.1-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one or two ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

NRSRP|dBm according to Annex B.3.X1 for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for NRSRP measurement assuming measured cell is identified cell.
Table 9.1.22.1-1: NRSRP Intra frequency absolute accuracy for UE Category NB1 for HD-FDD 

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	(6
	(9
	(-6 dB
	NFDD_G
	-118
	N/A
	-70

	(8
	(11
	(-6 dB
	NFDD_G
	N/A
	-70
	-50

	(10.3
	(13.3
	(-15 Ês/Iot (-6 dB
	NFDD_G
	-118
	N/A
	-70

	(12.3
	(15.3
	(-15 Ês/Iot (-6 dB
	NFDD_G
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
E-UTRA operating band groups are as defined in Section 3.5. 


9.1.22.2
Void
9.1.22.3
Intra-frequency Absolute NRSRQ Accuracy for UE Category NB1 in Normal Mode 

The requirements for absolute accuracy of NRSRQ in this clause apply to a cell on the same frequency as that of the serving cell for NB-IoT UE for stand-alone, guard-band and in-band deployments.
The accuracy requirements in Table 9.1.22.3-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one or two antenna ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

NRSRP|dBm according to Annex B.3.1 for a corresponding Band

At least 1 DL subframe per radio frame of measured cell is available at the UE for NRSRQ measurement assuming measured cell is identified cell.
Table 9.1.22.3-1: NRSRQ Intra frequency absolute accuracy for UE Category NB1 for HD-FDD 

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	(5.2
	(8.2
	(-3 dB
	NFDD_G
	-118
	N/A
	-70

	(7.2
	(10.2
	(-6 dB
	NFDD_G
	N/A
	-70
	-50

	(9.5
	(12.5
	(-15 Ês/Iot (-6 dB
	NFDD_G
	-118
	N/A
	-70

	(11.5
	(14.5
	(-15 Ês/Iot (-6 dB
	NFDD_G
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
E-UTRA operating band groups are as defined in Section 3.5.


9.1.22.4
Void
9.1.22.5
Inter-frequency Absolute NRSRP Accuracy for UE Category NB1
The requirements for absolute accuracy of NRSRP in this clause apply to a cell that has different carrier frequency from the serving cell.
The accuracy requirements in Table 9.1.22.5-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one or two antenna ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

NRSRP|dBm according to Annex B.3.3 for a corresponding Band

At least 1 DL subframe per radio frame of measured cell is available at the UE for NRSRP measurement assuming measured cell is identified cell.
Table 9.1.22.5-1: NRSRP Inter frequency absolute accuracy for UE Category NB1 for HD-FDD 

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	(6
	(9
	(-6 dB
	NFDD_G
	-118
	N/A
	-70

	(8
	(11
	(-6 dB
	NFDD_G
	N/A
	-70
	-50

	(10.3
	(13.3
	(-15 Ês/Iot (-6 dB
	NFDD_G
	-118
	N/A
	-70

	(12.3
	(15.3
	(-15 Ês/Iot (-6 dB
	NFDD_G
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
E-UTRA operating band groups are as defined in Section 3.5. 


9.1.22.6
Void
9.1.22.7
Inter-frequency Absolute NRSRQ Accuracy for UE Category NB1
The requirements for absolute accuracy of NRSRQ in this clause apply to a cell that has different carrier frequency from the serving cell.
The accuracy requirements in Table 9.1.22.7-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one or two antenna ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

NRSRP|dBm according to Annex B.3.26 for a corresponding Band

At least 1 DL subframe per radio frame of measured cell is available at the UE for NRSRQ measurement assuming measured cell is identified cell.
Table 9.1.22.7-1: NRSRQ Inter frequency absolute accuracy for UE Category NB1 for HD-FDD 

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	Operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	(5.2
	(8.2
	(-3 dB
	NFDD_G
	-118
	N/A
	-70

	(7.2
	(10.2
	(-6 dB
	NFDD_G
	N/A
	-70
	-50

	(9.5
	(12.5
	(-15 Ês/Iot (-6 dB
	NFDD_G
	-118
	N/A
	-70

	(11.5
	(14.5
	(-15 Ês/Iot (-6 dB
	NFDD_G
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
Operating band groups for NB-IoT are as defined in Section 3.5. 


9.1.22.8
Void
<< End of Change 1>>
<< Start of Change 2>>
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
<< End of Change 2>>
<< Start of Change 3>>
A.7.1.17
E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-Band mode under normal coverage

A.7.1.17.1
Test Purpose and Environment

The purpose of this test is to verify that the Category NB1 UE under normal coverage is capable of following the frame timing change of the connected eNode B and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in clause 7.20.

For this test a single NB-IoT cell and a single LTE cell are used. Test parameters are given in Table A.7.1.17.1-1, Table A.7.1.17.1-2, and Table A.7.1.17.1-3. The transmit timing is verified by the UE transmitting NPUSCH.
Table A.7.1.17.1-1: General Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under normal coverage

	Parameter
	Unit
	Value

	
	
	Test 1

	NB-IoT Operation mode
	
	In-band

	DRX
	
	OFF

	NPRACH configuration
	
	As specified in A.3.17

	NPDCCH repetition level
	
	1

	NPUSCH repetition level
	
	1


Table A.7.1.17.1-2: nCell specific Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under normal coverage

	Parameter
	Unit
	Value

	
	
	Test 1

	RF Channel Number
	
	1

	BWchannel
	kHz
	200

	PRB location within eCell
	
	30

	NPDSCH parameter
	
	R.15 HD-FDD

	NPDCCH parameter
	
	R.27 HD-FDD

	NOCNG Pattern
	
	NOP.1 FDD

	NPBCH_RA
	dB
	0

	NPBCH_RB
	
	

	NPSS_RA
	
	

	NSSS_RA
	
	

	NPDCCH_RA
	
	

	NPDCCH_RB
	
	

	NPDSCH_RA
	
	

	NPDSCH_RB
	
	

	NOCNG_RA Note1
	
	

	NOCNG_RB Note1
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	dBm/15 kHz
	Specified in Table A.7.1.x.1-3
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	dB
	4

	Antenna Configuration
	
	2x1

	Propagation condition
	-
	AWGN

	Note 1
NOCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.


Table A.7.1.17.1-3: eCell specific Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under normal coverage

	Parameter
	Unit
	Value

	
	
	Test 1

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PBCH_RA
	dB
	0

	PBCH_RB
	
	

	PSS_RA
	
	

	SSS_RA
	
	

	PCFICH_RB
	
	

	PHICH_RA
	
	

	PHICH_RB
	
	

	PDCCH_RA
	
	

	PDCCH_RB
	
	

	OCNG_RANote1
	
	

	OCNG_RBNote1
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	dBm/15 kHz
	-98

	
[image: image5.wmf]ot

s

I

Ê


	dB
	4

	
[image: image6.wmf]oc

s

N

Ê


	dB
	4

	Antenna configuration
	
	2x1

	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.


A.7.1.17.2
Test Requirements

For parameters specified in Tables A.7.1.17.1-1, A.7.1.17.1-2, and A.7.1.17.1-3, the initial transmit timing accuracy, the maximum amount of timing change in one adjustment, the minimum and the maximum adjustment rate shall be within the limits defined in clause 7.20.2.
The following sequence of events shall be used to verify that the requirements are met.

The test sequence shall be carried out in RRC_CONNECTED:

a) 
After a connection is set up with the cell, the test system sends NPDCCH including uplink grant for NPUSCH transmission and the test system shall verify that the UE transmit timing offset is within NTA×TS   ± 80×TS with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1.

b) 
The test system adjusts the downlink transmit timing for the cell by +64(TS compared to that in (a).

c) 
Immediately after (b), the test system sends NPDCCH including uplink grant for NPUSCH transmission and immediately after receiving NPUSCH the test system repeatedly sends NPDCCH including uplink grant for NPUSCH transmission until the UE transmit timing offset is within NTA×TS  ± 80×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. The test system shall verify that the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.20.2 until the UE transmit timing offset is within NTA×TS  ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1.
d) 
The test system the test system sends NPDCCH including uplink grant for NPUSCH transmission and shall verify that the UE transmit timing offset stays within NTA×TS  ± 80×TS with respect to the first detected path  (in time) of the corresponding downlink frame of NB-IoT cell 1.
A.7.1.18
E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-band mode under enhanced coverage

A.7.1.18.1
Test Purpose and Environment

The purpose of this test is to verify that the Category NB1 UE under enhanced coverage is capable of following the frame timing change of the connected eNode B, that the UE initial transmit timing accuracy is within the specified limits and that the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission. This test will verify the requirements in clause 7.20.

For this test a single NB-IoT cell and a single LTE cell are used. Test parameters are given in Table A.7.1.18.1-1, Table A.7.1.18.1-2, Table A.7.1.18.1-3, and Table A.7.1.18.1-4. The transmit timing is verified by the UE transmitting NPUSCH.
Table A.7.1.18.1-1: General Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under enhanced coverage

	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	NB-IoT Operation mode
	
	In-band
	In-band

	DRX
	
	OFF
	ON

	NPRACH configuration
	
	As specified in A.3.17

	NPDCCH repetition level
	
	128
	128

	NPUSCH repetition level
	
	32
	32

	Note 1:
DRX related parameters are defined in Table A.7.1.18.1-4.


Table A.7.1.18.1-2: nCell specific Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under enhanced coverage

	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	RF Channel Number
	
	1
	1

	BWchannel
	kHz
	200
	200

	PRB location within eCell
	
	30
	30

	NPDSCH parameter
	
	R.17 HD-FDD
	R.17 HD-FDD

	NPDCCH parameter
	
	R.29 HD-FDD
	R.29 HD-FDD

	NOCNG Pattern
	
	NOP.1 FDD
	NOP.1 FDD

	NPBCH_RA
	dB
	0
	0

	NPBCH_RB
	
	
	

	NPSS_RA
	
	
	

	NSSS_RA
	
	
	

	NPDCCH_RA
	
	
	

	NPDCCH_RB
	
	
	

	NPDSCH_RA
	
	
	

	NPDSCH_RB
	
	
	

	NOCNG_RA Note1
	
	
	

	NOCNG_RB Note1
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	dBm/15 kHz
	Specified in Table A.7.1.18.1-3
	Specified in Table A.7.1.18.1-3
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	dB
	-12
	-12

	Antenna Configuration
	
	2x1
	2x1

	Propagation condition
	-
	AWGN
	AWGN

	Note 1
NOCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.


Table A.7.1.18.1-3: eCell specific Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under enhanced coverage

	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	PRB location within eCell
	
	30
	30

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	OCNG_RANote1
	
	
	

	OCNG_RBNote1
	
	
	

	
[image: image10.wmf]oc

N


	dBm/15 kHz
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	dB
	-12
	-12

	Antenna Configuration
	
	2x1
	2x1

	Propagation condition
	-
	AWGN
	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.


Table A.7.1.18.1-4: drx-Configuration to be used in UE Transmit Timing Accuracy Test 2 for E-UTRAN HD-FDD Category NB1 UE In-band mode under enhanced coverage

	Field
	Value
	Comment

	
	Test 2
	

	onDurationTimer
	pp1
	

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	longDRX-CycleStartOffset

	sf2048
	

	shortDRX
	disable
	

	Note 1:
For further information see clause 6.7.3 in TS 36.331.


A.7.1.18.2
Test Requirements

For parameters specified in Tables A.7.1.18.1-1, Tables A.7.1.18.1-2, Tables A.7.1.18.1-3 and Tables A.7.1.18.1-4, the initial transmit timing accuracy shall be within the limits defined in clause 7.20.2 and the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission.
The following sequence of events shall be used to verify that the requirements are met.

The test sequence shall be carried out in RRC_CONNECTED for both non-DRX (for Test1) and DRX with a cycle length of 2048 ms (Tests 2):

a) 
After a connection is set up with the cell, the test system sends NPDCCH including uplink grant for NPUSCH transmission and the test system shall verify that the UE transmit timing offset is within NTA×TS   ± 80×TS with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1.

b) 
After 16ms from the initial transmission in (a), the test system adjusts the downlink transmit timing for the cell by +200(TS compared to that in (a).

c) 
The test system shall verify that for Test 1 the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period. Skip this step for Test 2.

d) 
The test system sends NPDCCH including uplink grant for NPUSCH transmission and shall verify that the UE transmit timing offset stays within NTA×TS  ± 80×TS with respect to the first detected path  (in time) of the corresponding downlink frame of NB-IoT cell 1. For test 2 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.
<< End of Change 3>>
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