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9
Measurements performance requirements for UE

One of the key services provided by the physical layer is the measurements used to trigger or perform a multitude of functions. Both the UE and the E-UTRAN are required to perform measurements. The physical layer measurement model and a complete list of measurements are specified in [25] and [22] respectively. The physical layer measurements are described and defined in [4]. In this clause for each measurement the relevant requirements on the measurement period, reporting range, granularity and performance in terms of accuracy are specified.

Since the UE reference sensitivity requirements are different depending on supported band, this is noted in each case with definition of the range Io for each frequency band. Definitions of each frequency bands can be found in [5].
Except for requirements in sections 9.1.2.7, 9.1.2.8, 9.1.3.3, 9.1.3.4, 9.1.5.5, 9.1.6.5 and 9.1.6.6, which are applicable for high Doppler condition,theaccuracy requirements in this clause are applicable for AWGN radio propagation conditions and assume independent interference (noise) at each receiver antenna port.

>>> End of changes to this section

>>> Start of changes to next section
9.1.2.7
Absolute RSRP Accuracy Under High Doppler Condition
The requirements for absolute accuracy of RSRP in this clause apply to a cell on the same frequency as that of the serving cell. The requirements in this clause apply to typical high Doppler condition.
The accuracy requirements in Table 9.1.2.7-1 are valid under the following conditions:

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

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

RSRP|dBm according to Annex B.3.1 for a corresponding Band
Table 9.1.2.7-1: RSRP Intra frequency absolute accuracy under high Doppler condition
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

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

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

	(7.5
	(10.5
	(-6 dB
	FDD_A, TDD_A
	-121
	N/A
	-70

	
	
	
	FDD_C, TDD_C
	-120
	N/A
	-70

	
	
	
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E, TDD_E
	-119
	N/A
	-70

	
	
	
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_H
	-117.5
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	(9.5
	(12.5
	(-6 dB
	FDD_A, TDD_A, FDD_C, TDD_C, FDD_D, FDD_E, TDD_E, FDD_F, FDD_G, FDD_H, FDD_N
	N/A
	-70
	-50

	NOTE 1:
The definition of Io is TBD.
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.


9.1.2.8
Relative Accuracy of RSRP Under High Doppler Condition
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. The requirements in this clause apply to typical high Doppler condition.
The accuracy requirements in Table 9.1.2.8-1 are valid under the following conditions:

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

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

RSRP1,2|dBm according to Annex B.3.8 for a corresponding Band.
Table 9.1.2.8-1: RSRP Intra frequency relative accuracy under high Doppler condition
	Accuracy
	Conditions

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

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

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

	(3
	(4
	(-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	(4
	(4
	(-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:
The definition of Io is TBD.
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.


>>> End of changes to this section

>>> Start of changes to next section

9.1.3.3
Absolute RSRP Accuracy Under High Doppler Condition
The requirements for absolute accuracy of RSRP in this clause apply to a cell that has different carrier frequency from the serving cell. The requirements in this clause apply to typical high Doppler condition.
The accuracy requirements in Table 9.1.3.3-1 are valid under the following conditions:

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

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

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

Table 9.1.3.3-1: RSRP Inter frequency absolute accuracy under high Doppler condition
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

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

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

	(7.5
	(10.5
	(-6 dB
	FDD_A, TDD_A
	-121
	N/A
	-70

	
	
	
	FDD_C, TDD_C
	-120
	N/A
	-70

	
	
	
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E, TDD_E
	-119
	N/A
	-70

	
	
	
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_H
	-117.5
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	(9.5
	(12.5
	(-6 dB
	FDD_A, TDD_A, FDD_C, TDD_C, FDD_D, FDD_E, TDD_E, FDD_F, FDD_G, FDD_H, FDD_N
	N/A
	-70
	-50

	NOTE 1:
The definition of Io is TBD.
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.


9.1.3.4
Relative Accuracy of RSRP Under High Doppler Condition
The relative accuracy of RSRP in inter frequency case is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on a different frequency. The requirements in this clause apply to typical high Doppler condition.
The accuracy requirements in Table 9.1.3.4-1 are valid under the following conditions:

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

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

RSRP1,2|dBm according to Annex B.3.4 for a corresponding Band
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Table 9.1.3.4-1: RSRP Inter frequency relative accuracy under high Doppler condition
	Accuracy
	Conditions

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

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

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

	(7
	(7
	(-6 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	NOTE 1:
The definition of Io is TBD.
NOTE 2:
The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.

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.


>>> End of changes to this section

>>> Start of changes to next section

9.1.5.5
Absolute RSRQ Accuracy Under High Doppler Condition
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 requirements in this clause apply to typical high Doppler condition.
The accuracy requirements in Table 9.1.5.5-1 are valid under the following conditions:

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

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

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

Table 9.1.5.5-1: RSRQ Intra frequency absolute accuracy under high Doppler condition
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

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

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

	(3.5
	(5
	(-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	(4.5
	(5
	(-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:
The definition of Io is TBD.
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.


>>> End of changes to this section

>>> Start of changes to next section

9.1.6.5
Absolute RSRQ Accuracy Under High Doppler Condition
The requirements for absolute accuracy of RSRQ in this clause apply to a cell that has different carrier frequency from the serving cell. The requirements in this clause apply to typical high Doppler condition.
The accuracy requirements in Table 9.1.6.5-1 are valid under the following conditions:

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

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

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

Table 9.1.6.5-1: RSRQ Inter frequency absolute accuracy under high Doppler condition
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

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

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

	(3.5
	(5
	(-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	(4.5
	(5
	(-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:
The definition of Io is TBD.
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.


9.1.6.6
Relative Accuracy of RSRQ Under High Doppler Condition
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 requirements in this clause apply to typical high Doppler condition.
The accuracy requirements in Table 9.1.6.6-1 are valid under the following conditions:

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

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

RSRP1,2|dBm according to Annex B.3.4 for a corresponding Band
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Table 9.1.6.6-1: RSRQ Inter frequency relative accuracy under high Doppler condition
	Accuracy
	Conditions

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

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

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

	(4
	(5
	(-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	(5
	(5
	(-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:
The definition of Io is TBD.
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.


>>> End of changes to this section
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