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<Next Change>
9.1.21A	Measurement accuracy for UE category M1 for satellite access
The requirements in this clause are applicable for UE category M1. The requirements in clause 9.1.21A.1, 9.1.21A.2, 9.1.21A.6, 9.1.21A.9, 9.1.21A.10, 9.1.21A.13 and 9.1.21A.14 are also applicable for ETU220 propagation condition when highSpeedMeasGapCE-ModeA is configured.
9.1.21A.1	Intra-frequency Absolute RSRP Accuracy for UE category M1 with CE mode A
The requirements for absolute accuracy of RSRP in this clause apply to a cell on the same frequency as that of the serving cell for UE category M1.
The accuracy requirements in Table 9.1.21A.1-1 and Table 9.1.21A.1-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP|dBm according to Annex B.3.[1A] for a corresponding Band
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell. 
	For a UE capable RSRP measurement based on RSS [4], provided that RSS configuration rss-ConfigCarrierInfo [2] has been indicated by higher layers and measurement conditions as defined in clause 8.13.2.1 are met, the accuracy requirement as specified in Table. 9.1.21A.1-3 and Table. 9.1.21A.1-4 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.21A.1-1 and Table 9.1.21A.1-2 shall apply.
Table 9.1.21A.1-1: RSRP Intra frequency absolute accuracy for UE category M1 with CE mode A for FDD  
	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 Note 2
	dBm/BWChannel
	dBm/BWChannel

	7
	10
	-6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	9
	12
	-6 dB
	FDD-M1_SAB_A, 
FDD-M1_SAB_B
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.1-2: RSRP Intra frequency absolute accuracy for UE category M1 with CE mode A for HD-FDD
	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 Note 2
	dBm/BWChannel
	dBm/BWChannel

	7
	10
	-6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	9
	12
	-6 dB
	FDD-M1_SAB_A, 
FDD-M1_SAB_B
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.1-3: RSS based RSRP Intra frequency absolute accuracy for UE category M1 with CE mode A for FDD  
	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 Note 2
	dBm/BWChannel
	dBm/BWChannel

	6
	 9
	-6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	 8
	 11
	-6 dB
	FDD-M1_SAB_A, 
FDD-M1_SAB_B
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.1-4: RSS based RSRP Intra frequency absolute accuracy for UE category M1 with CE mode A for -HD-FDD
	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 Note 2
	dBm/BWChannel
	dBm/BWChannel

	 6
	 9
	-6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	 8
	 11
	-6 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.2	Intra-frequency Relative Accuracy of RSRP for UE category M1 with CE mode A
The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on the same frequency for category M1 UE.
The accuracy requirements in Table 9.1. 21.2-1 and Table 9.1. 21.2-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP1,2|dBm according to Annex B.3.[8A] for a corresponding Band.
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.2-1: RSRP Intra frequency relative accuracy for UE category M1 with CE mode A for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.2-2: RSRP Intra frequency relative accuracy for UE category M1 with CE mode A for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	3
	4
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.3	Intra-frequency Absolute RSRP Accuracy for UE category M1 with CE mode B
The requirements for absolute accuracy of RSRP in this clause apply to a cell on the same frequency as that of the serving cell for UE category M1.
The accuracy requirements in Table 9.1.21A.3-1 and Table 9.1.21A.3-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP|dBm according to Annex B.3.[1A] for a corresponding Band
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
For a UE capable of RSRP measurement based on RSS[4], provided that RSS configuration rss-ConfigCarrierInfo [2] has been indicated by higher layers and measurement conditions as defined in clause 8.13.3.1 are met, the accuracy requirement as specified in Table. 9.1.21A.3-3 and Table. 9.1.21A.3-4 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.21A.3-1 shall apply.
Table 9.1.21A.3-1: RSRP Intra frequency absolute accuracy for UE category M1 with CE mode B for FDD  
	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 Note 2
	dBm/BWChannel
	dBm/BWChannel

	8
	11
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	7
	10
	-12 dB
	
	
	
	

	10
	13
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	9
	12
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.3-2: RSRP Intra frequency absolute accuracy for UE category M1 with CE mode B for HD-FDD
	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 Note 2
	dBm/BWChannel
	dBm/BWChannel

	8
	11
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	7
	10
	-12 dB
	
	
	
	

	10
	13
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	9
	12
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.3-3: RSS based RSRP Intra frequency absolute accuracy for UE category M1 with CE mode B for FDD  
	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 Note 2
	dBm/BWChannel
	dBm/BWChannel

	 8
	 11
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	 6.5
	 9.5
	-12 dB
	
	
	
	

	 10
	 13
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	 8.5
	 11.5
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.3-4: RSS based RSRP Intra frequency absolute accuracy for UE category M1 with CE mode B for HD-FDD
	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 Note 2
	dBm/BWChannel
	dBm/BWChannel

	 8
	 11
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	 6.5
	 9.5
	-12 dB
	
	
	
	

	 10
	 13
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	 8.5
	 11.5
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.


9.1.21A.4	Intra-frequency Relative Accuracy of RSRP for UE category M1 with CE mode B
The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on the same frequency for category M1 UE.
The accuracy requirements in Table 9.1.21A.4-1 and Table 9.1.21A.4-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP1,2|dBm according to Annex B.3.[8A] for a corresponding Band.
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.4-1: RSRP Intra frequency relative accuracy for UE category M1 with CE mode B for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	4
	4
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5
	5
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.4-2: RSRP Intra frequency relative accuracy for UE category M1 with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	4
	4
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5
	5
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.5	RSRP Measurement Report Mapping
The reporting range of RSRP is the same as defined in section 9.1.4.
9.1.21A.6	Intra-frequency Absolute Accuracy of RSRQ for UE category M1 with CE mode A
The requirements for absolute accuracy of RSRQ in this clause apply to a cell on the same frequency as that of the serving cell.
The accuracy requirements in Tables 9.1.21A.6-1 and 9.1.21A.6-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to Annex B.3.[1A] for a corresponding Band

Table 9.1.21A.6-1: RSRQ Intra frequency absolute accuracy UE category M1 with CE mode A for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	4
	5.5
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5
	5.5
	-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:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.6-2: RSRQ Intra frequency absolute accuracy UE category M1 with CE mode A for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	4
	5.5
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5
	5.5
	-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:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.7	Intra-frequency Absolute Accuracy of RSRQ for UE category M1 with CE mode B
The requirements for absolute accuracy of RSRQ in this clause apply to a cell on the same frequency as that of the serving cell.
The accuracy requirements in Tables 9.1.21A.7-1 and 9.1.21A.7-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to Annex B.3.[1A] for a corresponding Band

Table 9.1.21A.7-1: RSRQ Intra frequency absolute accuracy UE category M1 with CE mode B for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	5
	6.5
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	6
	6.5
	-15≤Ês/Iot≤-12 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:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.7-2: RSRQ Intra frequency absolute accuracy UE category M1 with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	5
	6.5
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	6
	6.5
	-15≤Ês/Iot≤-12 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:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.8	RSRQ Measurement Report Mapping
The reporting range of RSRQ is the same as defined in section 9.1.7.
9.1.21A.9	Inter-frequency Absolute RSRP Accuracy for UE category M1 with CE mode A
The requirements for absolute accuracy of RSRP in this clause apply to a cell on another frequency than that of the serving cell for UE category M1.
The accuracy requirements in Table 9.1.21A.9-1 and Table 9.1.21A.9-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP|dBm according to Annex B.3.[1A] for a corresponding Band
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.9-1: RSRP Inter frequency absolute accuracy for UE category M1 with CE mode A for FDD  
	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 Note 2
	dBm/BWChannel
	dBm/BWChannel

	7
	10
	-6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	9
	12
	-6 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.9-2: RSRP Inter frequency absolute accuracy for UE category M1 with CE mode A for HD-FDD
	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 Note 2
	dBm/BWChannel
	dBm/BWChannel

	7
	10
	-6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	9
	12
	-6 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.10	Inter-frequency Relative Accuracy of RSRP for UE category M1 with CE mode A
The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on another frequency for category M1 UE.
The accuracy requirements in Table 9.1.21A.10-1 and Table 9.1.21A.10-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP1,2|dBm according to Annex B.3.[8A] for a corresponding Band.
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.10-1: RSRP Inter frequency relative accuracy for UE category M1 with CE mode A for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	7
	8
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	8
	8
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.10-2: RSRP Inter frequency relative accuracy for UE category M1 with CE mode A for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	7
	8
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	8
	8
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.11	Inter-frequency Absolute RSRP Accuracy for UE category M1 with CE mode B
The requirements for absolute accuracy of RSRP in this clause apply to a cell on another frequency than that of the serving cell for UE category M1.
The accuracy requirements in Table 9.1.21A.11-1 and Table 9.1.21A.11-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP|dBm according to Annex B.3.[1A] for a corresponding Band
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.11-1: RSRP Inter frequency absolute accuracy for UE category M1 with CE mode B for FDD  
	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 Note 2
	dBm/BWChannel
	dBm/BWChannel

	[8]
	[11]
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	[7]
	[10]
	-12 dB
	
	
	
	

	[10]
	[13]
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	[9]
	[12]
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.11-2: RSRP Inter frequency absolute accuracy for UE category M1 with CE mode B for HD-FDD
	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 Note 2
	dBm/BWChannel
	dBm/BWChannel

	8
	11
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	7
	10
	-12 dB
	
	
	
	

	10
	13
	-15≤Ês/Iot≤-12 dB
	FDD-M1_SAB_A, FDD-M1_SAB_B
	N/A
	-70
	-50

	9
	12
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.12	Inter-frequency Relative Accuracy of RSRP for UE category M1 with CE mode B
The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on another frequency for category M1 UE.
The accuracy requirements in Table 9.1.21A.12-1 and Table 9.1.21A.12-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP1,2|dBm according to Annex B.3.[8A] for a corresponding Band.
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.12-1: RSRP Inter frequency relative accuracy for UE category M1 with CE mode B for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	7
	10
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	8
	11
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.12-2: RSRP Inter frequency relative accuracy for UE category M1 with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	7
	10
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	8
	11
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.13 Inter-frequency Absolute Accuracy of RSRQ for UE category M1 in CE mode A
The requirements for absolute accuracy of RSRQ in this clause apply to a cell that has different carrier frequency from the serving cell.
The accuracy requirements in Tables 9.1.21A.13-1 and 9.1.21A.13-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP|dBm according to Annex B.3.[3A] for a corresponding Band
Table 9.1.21A.13-1: RSRQ Inter frequency absolute accuracy UE category M1 with CE mode A for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	4
	5.5
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5
	5.5
	-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:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.13-2: RSRQ Inter frequency absolute accuracy UE category M1 with CE mode A for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	4
	5.5
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5
	5.5
	-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:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.14	Inter-frequency Relative Accuracy of RSRQ for UE category M1 in CE mode A
The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
	The accuracy requirements in Tables 9.1.21A.14-1 and 9.1.21A.14-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP1,2|dBm according to Annex B.3.[4A] for a corresponding Band

	
	| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.1.21A.14-1: RSRQ Inter frequency relative accuracy UE category M1 with CE mode A for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	4.5
	5.5
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5.5
	5.5
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.14-2: RSRQ Inter frequency relative accuracy UE category M1 with CE mode A for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	4.5
	5.5
	-3 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	5.5
	5.5
	-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.15 Inter-frequency Absolute Accuracy of RSRQ for UE category M1 in CE mode B
The requirements for absolute accuracy of RSRQ in this clause apply to a cell that has different carrier frequency from the serving cell.
The accuracy requirements in Tables 9.1.21A.15-1 and 9.1.21A.15-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP|dBm according to Annex B.3.[3A] for a corresponding Band
Table 9.1.21A.15-1: RSRQ Inter frequency absolute accuracy UE category M1 with CE mode B for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	5
	6.5
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	6
	6.5
	-15≤Ês/Iot≤-12 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:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.15-2: RSRQ Inter frequency absolute accuracy UE category M1 with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	5
	6.5
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	6
	6.5
	-15≤Ês/Iot≤-12 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:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21A.16	Inter-frequency Relative Accuracy of RSRQ for UE category M1 in CE mode B
The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in Tables 9.1.21A.16-1 and 9.1.21A.16-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP1,2|dBm according to Annex B.3.[4A] for a corresponding Band

	
	| Channel 1_Io ‑Channel 2_Io |  20 dB
Table 9.1.21A.16-1: RSRQ Inter frequency relative accuracy UE category M1 with CE mode B for FDD  
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	5.5
	6.5
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	6.5
	6.5
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21A.16-2: RSRQ Inter frequency relative accuracy UE category M1 with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	5.5
	6.5
	-12 dB
	FDD-M1_SAB_A
	-121
	-50

	
	
	
	FDD-M1_SAB_B
	-120.5
	-50

	6.5
	6.5
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5:	E-UTRA operating band groups are as defined in Section 3.5.



[bookmark: _Hlk45287626]9.1.21A.17	Downlink Channel Report Mapping for UE Category M1
The downlink Channel Report Mapping for UE Category M1 is the same as defined in section 9.1.21.22

9.1.21A.18	Downlink Channel Quality Measurement Accuracy for UE Category M1 with CE Mode A
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 M1.
The accuracy requirements in Table 9.1.21A.18-1, Table 9.1.21A.18-2, Table 9.1.21A.18-3, and Table 9.1.21A.18-4 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to Annex B.3.[1A] for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21A.18-1: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode A for FDD  
	MPDCCH Repetition
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

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

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	-6 dB ≤ Ês/Iot ≤ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	R/4 NOTE 1
	>1
	-6 dB ≤ Ês/Iot ≤ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	NOTE 1:	R is the reported MPDCCH repetition level that UE has reported in DCQR MAC CE or Short DCQR MAC CE.
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.



Table 9.1.21A.18-2: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode A for HD-FDD
	MPDCCH Repetition
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

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

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	-6 dB ≤ Ês/Iot ≤ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	R/4 NOTE 1
	>1
	-6 dB ≤ Ês/Iot ≤ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	NOTE 1:	R is the reported MPDCCH repetition level that UE has reported in DCQR MAC CE or Short DCQR MAC CE.. 
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.



Table 9.1.21A.18-3: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode A for FDD  
	MPDCCH Aggregation level
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

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

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	Lk NOTE 1
	≤1
	≥ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	Lk-2 NOTE 1
	>1
	≥ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	NOTE 1:	 is the reported MPDCCH aggregation level that UE has reported in DCQR MAC CE where k is the index to the aggregation level set and 1 ≤ k ≤ 6. 
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.



Table 9.1.21A.18-4: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode A for HD-FDD
	MPDCCH Aggregation level
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

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

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	Lk NOTE 1
	≤1
	≥ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	Lk-2 NOTE 1
	>1
	≥ -3 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	NOTE 1:	 is the reported MPDCCH aggregation level that UE has reported in DCQR MAC CE where k is the index to the aggregation level set and 1 ≤ k ≤ 6. 
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.



9.1.21A.19	Downlink Channel Quality Measurement Accuracy for UE Category M1 with CE Mode B
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 M1.
The accuracy requirements in Table 9.1.21A.19-1 and Table 9.1.21A.19-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.102 Clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to Annex B.3.[1A] for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.

Table 9.1.21A.19-1: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode B for FDD  
	MPDCCH Repetition
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

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

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	-15 ≤ Ês/Iot ≤ -6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	R/8]  NOTE 1
	>1
	-15 ≤ Ês/Iot ≤ -6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	NOTE 1:	R is the reported MPDCCH repetition level that UE has reported in DCQR MAC CE or Short DCQR MAC CE. 
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.



Table 9.1.21A.19-2: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode B for HD-FDD
	MPDCCH Repetition
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

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

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	-15 ≤ Ês/Iot ≤ -6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	R/8 NOTE 1
	>1
	-15 ≤ Ês/Iot ≤ -6 dB
	FDD-M1_SAB_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_SAB_B
	-120.5
	N/A
	-70

	NOTE 1:	R is the reported MPDCCH repetition level that UE has reported in DCQR MAC CE or Short DCQR MAC CE. 
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.



<Next Change>
9.1.22A	Measurement accuracy for UE Category NB1 for satellite access
9.1.22A.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. 9.1.22A.1-2 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.22A.1-1 shall apply.
The accuracy requirements in Table 9.1.22A.1-1 and Table 9.1.22A.1-2 are valid under the following conditions:
Narrowband reference signals are transmitted either from one or two ports.
Conditions defined in Clause 7.3 of TS 36.102 [60] for reference sensitivity are fulfilled.
NRSRP|dBm according to Annex B.3.[25A] 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 9.1.22A.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/NR operating band groups Note 2
	Minimum Io
	Maximum Io

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

	6
	9
	-6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	8
	11
	-6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	10.3
	13.3
	[bookmark: OLE_LINK10]-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	- 122.9
	N/A
	-70

	12.3
	15.3
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	E-UTRA/NR operating band groups are as defined in Section 3.5.



Table 9.1.22A.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/NR operating band groups Note 2
	Minimum Io
	Maximum Io

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

	4
	7
	-6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	6
	9
	-6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	6
	9
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	8
	11
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	E-UTRA/NR operating band groups are as defined in Section 3.5



9.1.21A.2	Intra-frequency Absolute NRSRQ Accuracy for UE Category NB1
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. 9.1.21A.2-2 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.21A.2-1 shall apply.
The accuracy requirements in Table 9.1.21A.2-1 and Table 9.1.21A.2-2 are valid under the following conditions:
Narrowband reference signals are transmitted either from one or two antenna ports.
Conditions defined in Clause 7.3 of TS 36.102 [60] for reference sensitivity are fulfilled.
NRSRP|dBm according to Annex B.3.[25A] 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 9.1.21A.2-1: NRSRQ Intra frequency absolute accuracy for UE Category NB1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

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

	dB
	dB
	dB
	
	dBm/15kHz
	dBm/BWChannel

	5.2
	8.2
	-3 dB
	NFDD_SAB_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_SAB_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/NR operating band groups are as defined in Section 3.5.



Table 9.1.21A.2-2: 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/NR 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_SAB_G
	-122.9
	N/A
	-70

	5.2
	8.2
	-6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	5.2
	8.2
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	7.2
	10.2
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	E-UTRA/NR operating band groups are as defined in Section 3.5. 



9.1.21A.3	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. 9.1.21A.3-2 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.21A.3-1 shall apply.
The accuracy requirements in Table 9.1.21A.3-1 and Table 9.1.21A.3-2 are valid under the following conditions:
Narrowband reference signals are transmitted either from one or two antenna ports.
Conditions defined in Clause 7.3 of TS 36.102 [60] for reference sensitivity are fulfilled.
NRSRP|dBm according to Annex B.3.[26A] 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 9.1.21A.3-1: NRSRP Inter frequency absolute accuracy for UE Category NB1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

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

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

	6
	9
	-6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	8
	11
	-6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	10.3
	13.3
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	12.3
	15.3
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	E-UTRA/NR operating band groups are as defined in Section 3.5.  



Table 9.1.21A.3-2: 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/NR operating band groups Note 2
	Minimum Io
	Maximum Io

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

	4
	7
	-6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	6
	9
	-6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	6
	9
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	8
	11
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	E-UTRA/NR operating band groups are as defined in Section 3.5.



9.1.21A.4	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. 9.1.21A.4-2 shall apply. Otherwise, the accuracy requirement as specified in Table 9.1.21A.4-1 shall apply.
The accuracy requirements in Table 9.1.21A.4-1 and Table 9.1.21A.4-2 are valid under the following conditions:
Narrowband reference signals are transmitted either from one or two antenna ports.
Conditions defined in Clause 7.3 of TS 36.102 [60] for reference sensitivity are fulfilled.
NRSRP|dBm according to Annex B.3.[26A] 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 9.1.21A.4-1: NRSRQ Inter frequency absolute accuracy for UE Category NB1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

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

	dB
	dB
	dB
	
	dBm/15kHz
	dBm/BWChannel

	5.2
	8.2
	-3 dB
	NFDD_SAB_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_SAB_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/NR operating band groups are as defined in Section 3.5.



Table 9.1.21A.4-2: 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/NR 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_SAB_G
	-122.9
	N/A
	-70

	5.2
	8.2]
	-6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	5.2
	8.2
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	7.2
	10.2
	-15≤Ês/Iot≤--6 dB
	NFDD_SAB_G
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	E-UTRA/NR operating band groups are as defined in Section 3.5.  



9.1.21A.5	NRSRP Measurement Report Mapping
The reporting range of NRSRP is the same as defined in section 9.1.22.9
9.1.22A.6	NRSRQ Measurement Report Mapping
The reporting range of NRSRQ is the same as defined in section 9.1.22.14
[bookmark: _Hlk521661130]9.1.22A.7	MSG3-based Measurement Report Mapping for UE Category NB1
The MSG3-based Measurement Report Mapping for UE Category NB1 is the same as defined in section 9.1.22.15
9.1.21A.8	Downlink Channel Quality Measurement Accuracy for UE Category NB1
The requirements for accuracy of downlink channel quality reporting in this clause apply to the serving cell on the anchor carrier and non-anchor carrier for UE Category NB1.
The accuracy requirements in Table 9.1.21A.8-1 are valid under the following conditions:
-	Cell specific reference signals are transmitted either from one or two ports.
-	Conditions defined in TS 36.102 [60] Clause 7.3 for reference sensitivity are fulfilled.
-	NRSRP|dBm according to Annex B.3.[25A] for a corresponding Band.
Table 9.1.21A.8-1: Downlink channel quality reporting accuracy for UE Category NB1
	NPDCCH Repetition

	Pm-Dsg (%)
	Conditions

	
	
	Ês/Iot
	Io NOTE 1 range

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

	
	
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	 -6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	R/4 NOTE 1
	>1
	 -6 dB
	NFDD_SAB_G
	-122.9
	N/A
	-70

	R NOTE 1
	≤1
	-15 ≤ Ês/Iot ≤ -6 dB
	NFDD_SAB_G
	- 122.9
	N/A
	-70

	R/8 NOTE 1
	>1
	-15 ≤ Ês/Iot ≤ -6 dB
	NFDD_SAB_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/NR operating band groups are as defined in Section 3.5.  





<Next Change>
9.1.23A	Power Headroom for UE Category NB1 for Satellite Access
The requirements in this clause shall apply for power headroom for UE Category NB1 as defined in [31].
The power headroom provides the serving eNB with information about the differences between the UE configured maximum output power (PCMAX,) defined in TS 36.102 [60] and the estimated power for UL-NSCH transmission of the serving cell [3]. 
Table 9.1.23A-1: The applicability of power headroom report mapping requirements for different power class UE
	Power class
	Power headroom report mapping

	PC3 and PC5
	As defined in section 9.1.23.3A

	PC6
	As defined in section 9.1.23.4A



9.1.23.1A	Period
The reported power headroom shall be estimated over 1 slot of NPUSCH transmissions.
9.1.23.2A	Reporting Delay
The power headroom reporting delay is defined as the time between the beginning of the power headroom reference period and the time when the UE starts transmitting the power headroom over the radio interface. The reporting delay of the power headroom shall be 0 ms, which is applicable for all configured triggering mechanisms for power headroom reporting.
9.1.23.3A	Report Mapping for UE Category NB1 for Satellite Access
The report mapping defined in clause 9.1.23.3 also apply for this section.
Editor’s note: For NB-IoT and eMTC, FFS whether or not the legacy PHR table can be reused for IoT NTN.

9.1.23.3A.1	Void

9.1.23.3A.2	Void

9.1.23.4A	Report Mapping for UE Category NB1 for UE Power Class 6 for Satellite Access
The report mapping defined in clause 9.1.23.4 also apply for this section.
Editor’s note: For NB-IoT and eMTC, FFS whether or not the legacy PHR table can be reused for IoT NTN.

<End of Change>
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