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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. For a UE capable of NSSS-based RRM measurement, provided that nsss-NumOccDiffPrecoders value n1 has been indicated by higher layers, the accuracy requirement as specified in Table. 9.1.22.1-2 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.22.1-1 shall apply.
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.3.25 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
	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, NTDD_G
	-122.9
	N/A
	-70

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

	(10.3
	(13.3
	-15≤Ês/Iot≤--6 dB
	NFDD_G, NTDD_G
	- 122.9
	N/A
	-70

	(12.3
	(15.3
	-15≤Ês/Iot≤--6 dB
	NFDD_G, NTDD_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. 


Table 9.1.22.1-2: NRSRP Intra frequency absolute accuracy for UE Category NB1 under NSSS-based measurement

	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

	[(4]
	[(7]
	(-6 dB
	NFDD_G, NTDD_G
	-122.9
	N/A
	-70

	[(6]
	[(9]
	(-6 dB
	NFDD_G, NTDD_G
	N/A
	-70
	-50

	[(6]
	[(9]
	-15≤Ês/Iot≤--6 dB
	NFDD_G, NTDD_G
	-122.9
	N/A
	-70

	[(8]
	[(11]
	-15≤Ês/Iot≤--6 dB
	NFDD_G, NTDD_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. For a UE capable of NSSS-based RRM measurement, provided that nsss-NumOccDiffPrecoders value n1 has been indicated by higher layers, the accuracy requirement as specified in Table. 9.1.22.3-2 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.22.3-1 shall apply.
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.3.25 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
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz
	dBm/BWChannel

	(5.2
	(8.2
	(-3 dB
	NFDD_G, NTDD_G
	-122.9
	-50

	(7.2
	(10.2
	(-6 dB
	Note 2
	Note 2
	Note 2

	(9.5
	(12.5
	-15≤Ês/Iot≤--6 dB
	NFDD_G, NTDD_G
	-122.9 
	-50

	(11.5
	(14.5
	-15≤Ês/Iot≤--6 dB
	Note 2
	Note 2
	Note 2

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

NOTE 2:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


Table 9.1.22.3-2: NRSRQ Intra frequency absolute accuracy for UE Category NB1 under NSSS-based measurement

	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

	[(3.2]
	[(6.2]
	(-6 dB
	NFDD_G, NTDD_G
	-122.9
	N/A
	-70

	[(5.2]
	[(8.2]
	(-6 dB
	NFDD_G, NTDD_G
	N/A
	-70
	-50

	[(5.2]
	[(8.2]
	-15≤Ês/Iot≤--6 dB
	NFDD_G, NTDD_G
	-122.9
	N/A
	-70

	[(7.2]
	[(10.2]
	-15≤Ês/Iot≤--6 dB
	NFDD_G, NTDD_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. For a UE capable of NSSS-based RRM measurement, provided that nsss-NumOccDiffPrecoders value n1 has been indicated by higher layers, the accuracy requirement as specified in Table. 9.1.22.5-2 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.22.5-1 shall apply.
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.3.26 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
	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, NTDD_G
	-122.9
	N/A
	-70

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

	(10.3
	(13.3
	-15≤Ês/Iot≤--6 dB
	NFDD_G, NTDD_G
	-122.9
	N/A
	-70

	(12.3
	(15.3
	-15≤Ês/Iot≤--6 dB
	NFDD_G, NTDD_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. 


Table 9.1.22.5-2: NRSRP Inter frequency absolute accuracy for UE Category NB1 under NSSS-based measurement

	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

	[(4]
	[(7]
	(-6 dB
	NFDD_G, NTDD_G
	-122.9
	N/A
	-70

	[(6]
	[(9]
	(-6 dB
	NFDD_G, NTDD_G
	N/A
	-70
	-50

	[(6]
	[(9]
	-15≤Ês/Iot≤--6 dB
	NFDD_G, NTDD_G
	-122.9
	N/A
	-70

	[(8]
	[(11]
	-15≤Ês/Iot≤--6 dB
	NFDD_G, NTDD_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. For a UE capable of NSSS-based RRM measurement, provided that nsss-NumOccDiffPrecoders value n1 has been indicated by higher layers, the accuracy requirement as specified in Table. 9.1.22.7-2 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.22.7-1 shall apply.
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
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz
	dBm/BWChannel

	(5.2
	(8.2
	(-3 dB
	NFDD_G, NTDD_G
	-122.9
	-50

	(7.2
	(10.2
	(-6 dB
	Note 2
	Note 2
	Note 2

	(9.5
	(12.5
	-15≤Ês/Iot≤--6 dB
	NFDD_G, NTDD_G
	-122.9 
	-50

	(11.5
	(14.5
	-15≤Ês/Iot≤--6 dB
	Note 2
	Note 2
	Note 2

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

NOTE 2:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


Table 9.1.22.7-2: NRSRQ Inter frequency absolute accuracy for UE Category NB1 under NSSS-based measurement

	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

	[(3.2]
	[(6.2]
	(-6 dB
	NFDD_G, NTDD_G
	-122.9
	N/A
	-70

	[(5.2]
	[(8.2]
	(-6 dB
	NFDD_G, NTDD_G
	N/A
	-70
	-50

	[(5.2]
	[(8.2]
	-15≤Ês/Iot≤--6 dB
	NFDD_G, NTDD_G
	-122.9
	N/A
	-70

	[(7.2]
	[(10.2]
	-15≤Ês/Iot≤--6 dB
	NFDD_G, NTDD_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. 


<< End of Change 1 >>
<< Start of Change 2 >>
9.1.22.10
Intra-Frequency RSTD Accuracy Requirement for NB1 for normal coverage
The accuracy requirements in Table 9.1.22.10-1 are valid under the following conditions:

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

NPRP 1,2|dBm according to Annex B.3.29 for a corresponding Band

There are no measurement gaps overlapping with the NPRS subframes of the measured serving cell.

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [24] is less than 5 µs.

Table 9.1.22.10-1: Intra RSTD measurement accuracy for normal coverage
	Accuracy
	Conditions

	
	NPRS Ês/Iot
	UE NPRS measurement
bandwidth on the reference cell and the measured neighbour cell i Note 3
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i, NNPRS_total Note 6
	Io Note 7 range

	
	
	
	
	E-UTRA operating band groups Note 7
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	dBm/15kHz 
	dBm/BWChannel

	±20
	(NPRS Ês/Iot)ref ≥-6dB

and

(NPRS Ês/Iot)i ≥-13dB
	1
	320
	NFDD_G, NTDD_G
	-118
	-70

	NOTE 1:
This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211 [16].

NOTE 3:
The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.

NOTE 4:
The Io is defined in NPRS positioning subframes. The same Io range applies to NPRS and non-NPRS symbols. Io levels are different in NPRS and non-NPRS symbols within the same subframe.

NOTE 5:
E-UTRA operating band groups are as defined in Section 3.5.

NOTE 6:
NNPRS_total can be in one or more NPRS positioning occasions.


9.1.22.11
Inter-Frequency RSTD Accuracy Requirement for NB1 for normal coverage
The accuracy requirements in Table 9.1.22.11-1 are valid under the following conditions:

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

NPRP 1,2|dBm according to Annex B.3.29 for a corresponding Band

There are no measurement gaps overlapping with the NPRS subframes of the measured serving cell.

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [24] is less than 5 µs.

Table 9.1.22.11-1: Inter RSTD measurement accuracy for normal coverage
	Accuracy
	Conditions

	
	NPRS Ês/Iot
	UE NPRS measurement
bandwidth on the reference cell and the measured neighbour cell i Note 3
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i, NNPRS_total Note 6
	Io Note 7 range

	
	
	
	
	E-UTRA operating band groups Note 7
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	dBm/15kHz 
	dBm/BWChannel

	±28
	(NPRS Ês/Iot)ref ≥-6dB

and

(NPRS Ês/Iot)i ≥-13dB
	1
	320
	NFDD_G, NTDD_G
	-118
	-70

	NOTE 1:
This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211 [16].

NOTE 3:
The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.

NOTE 4:
The Io is defined in NPRS positioning subframes. The same Io range applies to NPRS and non-NPRS symbols. Io levels are different in NPRS and non-NPRS symbols within the same subframe.

NOTE 5:
E-UTRA operating band groups are as defined in Section 3.5.

NOTE 6:
NNPRS_total can be in one or more NPRS positioning occasions.


9.1.22.12
Intra-Frequency RSTD Accuracy Requirement for NB1 for enhanced coverage
The accuracy requirements in Table 9.1.22.12-1 are valid under the following conditions:

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

NPRP 1,2|dBm according to Annex B.3.29 for a corresponding Band

There are no measurement gaps overlapping with the NPRS subframes of the measured serving cell.

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [24] is less than 5 µs.

Table 9.1.22.12-1: RSTD measurement accuracy for enhanced coverage
	Accuracy
	Conditions

	
	NPRS Ês/Iot
	UE NPRS measurement
bandwidth on the reference cell and the measured neighbour cell i Note 3
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i , NNPRS_total Note 6
	Io Note 7 range

	
	
	
	
	E-UTRA operating band groups Note 7
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	dBm/15kHz 
	dBm/BWChannel

	±32
	(NPRS Ês/Iot)ref ≥-15dB

and

(NPRS Ês/Iot)i ≥-15dB
	1
	320
	NFDD_G, NTDD_G
	-118
	-70

	NOTE 1:
This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211 [16].

NOTE 3:
The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.

NOTE 4:
The Io is defined in NPRS positioning subframes. The same Io range applies to NPRS and non-NPRS symbols. Io levels are different in NPRS and non-NPRS symbols within the same subframe.

NOTE 5:
E-UTRA operating band groups are as defined in Section 3.5.

NOTE 6:
NNPRS_total can be in one or more NPRS positioning occasions.


9.1.22.13
Inter-Frequency RSTD Accuracy Requirement for NB1 for enhanced coverage
The accuracy requirements in Table 9.1.22.13-1 are valid under the following conditions:

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

NPRP 1,2|dBm according to Annex B.3.29 for a corresponding Band

There are no measurement gaps overlapping with the NPRS subframes of the measured serving cell.

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [24] is less than 5 µs.

Table 9.1.22.13-1: RSTD measurement accuracy for enhanced coverage
	Accuracy
	Conditions

	
	NPRS Ês/Iot
	UE NPRS measurement
bandwidth on the reference cell and the measured neighbour cell i Note 3
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i , NNPRS_total Note 6
	Io Note 7 range

	
	
	
	
	E-UTRA operating band groups Note 7
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	dBm/15kHz 
	dBm/BWChannel

	±40
	(NPRS Ês/Iot)ref ≥-15dB

and

(NPRS Ês/Iot)i ≥-15dB
	1
	320
	NFDD_G, NTDD_G
	-118
	-70

	NOTE 1:
This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211 [16].

NOTE 3:
The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.

NOTE 4:
The Io is defined in NPRS positioning subframes. The same Io range applies to NPRS and non-NPRS symbols. Io levels are different in NPRS and non-NPRS symbols within the same subframe.

NOTE 5:
E-UTRA operating band groups are as defined in Section 3.5.

NOTE 6:
NNPRS_total can be in one or more NPRS positioning occasions.


<< End of Change 2 >>
<< Start of Change 3 >>
9.1.22.16
Downlink Channel Quality Measurement Accuracy for UE Category NB1

The requirements for accuracy of downlink channel quality reporting in this clause apply only to the serving cell on the anchor carrier for UE Category NB1.

The accuracy requirements in Table 9.1.22.16-1 are valid under the following conditions:

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

-
Conditions defined in TS 36.101 [5] Clause 7.3 for reference sensitivity are fulfilled.

-
NRSRP|dBm according to Annex B.3.25 for a corresponding Band.

Table 9.1.22.16-1: Downlink channel quality reporting accuracy for UE Category NB1

	NPDCCH Repetition


	Pm-Dsg (%)
	Conditions

	
	
	Ês/Iot
	Io NOTE 1 range

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

	
	
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	( -6 dB
	NFDD_G, NTDD_G
	-122.9
	N/A
	-70

	[R/4] NOTE 1
	>1
	( -6 dB
	NFDD_G, NTDD_G
	-122.9
	N/A
	-70

	R NOTE 1
	≤1
	-15 ≤ Ês/Iot ≤ -6 dB
	NFDD_G, NTDD_G
	- 122.9
	N/A
	-70

	[R/8] NOTE 1
	>1
	-15 ≤ Ês/Iot ≤ -6 dB
	NFDD_G, NTDD_G
	- 122.9
	N/A
	-70

	NOTE 1:
R is the reported NPDCCH repetition level that UE has reported in CQI-NPDCCH-NB or CQI-NPDCCH-Short-NB. 

NOTE 2:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5. 


<< End of Change 3 >>
