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<<< Start of changed sections>>>
4.4.2
MBSFN RSRP measurements

For UE in RRC_IDLE, the physical layer shall be capable of performing the MBSFN RSRP measurement [4] within the MBSFN RSRP measurement period and log the measurement, while meeting the MBSFN RSRP measurement accuracy requirements specified in section 9.8.2. The MBSFN RSRP measurement logging shall be according to the MBSFN RSRP measurement report mapping specified in Section 9.8.2.2.
The MBSFN RSRP measurement period is defined as MAX(640 ms, period during which the UE decodes [5, Section 10] 5 subframes containing PMCH transmissions) except SCS=370.37Hz numerology. For SCS=370.37Hz numerology, the MBSFN RSRP measurement period is defined as MAX(640 ms, period during which the UE decodes [5, Section 10] 5 symbols containing PMCH transmissions). 
The same requirement applies for UE configured with DRX or eDRX_IDLE.

4.4.3
MBSFN RSRQ measurements

For UE in RRC_IDLE, the physical layer shall be capable of performing the MBSFN RSRQ measurement [4] within the MBSFN RSRP measurement period and report the measurement, while meeting the MBSFN RSRQ measurement accuracy requirements specified in section 9.8.3. The MBSFN RSRQ measurement logging shall be according to the MBSFN RSRQ measurement report mapping specified in Section 9.8.3.2.

The MBSFN RSRQ measurement period is defined as MAX(640 ms, period during which the UE decodes [5, Section 10] 5 subframes containing PMCH transmissions) except SCS=370.37Hz numerology. For SCS=370.37Hz numerology, the MBSFN RSRQ measurement period is defined as MAX(640 ms, period during which the UE decodes [5, Section 10] 5 symbols containing PMCH transmissions).
The same requirement applies for UE configured with DRX or eDRX_IDLE.

<<< End of changed sections>>>
<<< Start of changed sections>>>
7.25.2
Minimum requirements
For eNodeB capable of supporting MBMS services, the cell phase synchronization accuracy measured at BS antenna connectors shall be better than the requirement specified in table 7.25.2-1.
Table 7.25.2-1: Cell phase synchronization requirement for MBMS services (FDD)
	CP length for MBSFN subframe
	Requirement 

	16.67µs
	( 5 (s

	33.33µs
	( 5 (s

	200µs
	( 5 (s

	100µs
	( 5 (s

	300µs
	( [5] (s


Note 1: 
When MBSFN subframe using
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 is configured for a MBSFN area, the CP length for MBSFN subframes is 200µs. When MBSFN subframe using [image: image5.png]Af




 is configured for a MBSFN area, the CP length for MBSFN subframes is 100µs. When MBSFN subframe using [image: image7.png]Af =370.73Hz



 is configured for a MBSFN area, the CP length for MBSFN subframes is 300µs.
<<< End of changed sections>>>
<<< Start of changed sections>>>
8.9
MBSFN Measurements

8.9.1
Introduction

The requirements specified in Section 8.9 apply for MBSFN measurements (MBSFN RSRP, MBSFN RSRQ, and MCH BLER defined in [4]), which are performed in RRC_CONNECTED and logged for MDT by UEs which are MBMS-capable and also indicate their MBSFN measurement logging capability [2].

UE shall measure MBSFN RSRP, MBSFN RSRQ and MCH BLER only in subframes and on carriers where UE is decoding PMCH. The requirements are specified for any carrier where PMCH is received by UE. The requirements specified in this section apply for any carrier frequency with configured MBSFN subframes with PMCH, which may be the same as or different from any serving unicast carrier.

The UE receiving PMCH on any non-serving carrier and performing MBSFN measurements shall not cause interruptions on any serving carrier in unicast subframes and in the subframes with non-MBSFN multicast transmissions such as system information.

The requirements in section 8.9 shall also appy, when the UE is configured to perform SRS carrier based switching.

The requirements in Section 8.9 apply for 15 kHz subcarrier spacing configured in MBSFN subframes. The same requirements apply also for 370.73Hz, 2.5kHz, 1.25 kHz and 7.5 kHz subcarrier spacing, provided that MBSFN RSRP|dBm/(L) kHz = MBSFN RSRP|dBm/15kHz + 10∙log10(L/15), where L is 370.73Hz, 2.5kHz, 1.25 kHz or 7.5 kHz.
8.9.2
MBSFN RSRP Measurements

The UE physical layer shall be capable of performing the MBSFN RSRP measurement [4] within the MBSFN RSRP measurement period and report the measurement, while meeting the MBSFN RSRP measurement accuracy requirements specified in section 9.8.2.

The MBSFN RSRP measurement period is defined as the maximum between 640ms and the period during which the UE decodes [5, Section 10] 5 subframes containing PMCH transmissions except SCS=370.37Hz numerology. For SCS=370.37Hz numerology, the MBSFN RSRP measurement period is defined as MAX(640 ms, period during which the UE decodes [5, Section 10] 5 symbols containing PMCH transmissions).
The MBSFN RSRP measurement period is the same for UE using any DRX cycle, any eDRX_CONN cycle, or no DRX.

8.9.3
MBSFN RSRQ Measurements

The UE physical layer shall be capable of performing the MBSFN RSRQ measurement [4] within the MBSFN RSRP measurement period and report the measurement, while meeting the MBSFN RSRQ measurement accuracy requirements specified in section 9.8.3.
The MBSFN RSRQ measurement period is defined as the maximum between 640ms and the period during which the UE decodes [5, Section 10] 5 subframes containing PMCH transmissions except SCS=370.37Hz numerology. For SCS=370.37Hz numerology, the MBSFN RSRP measurement period is defined as MAX(640 ms, period during which the UE decodes [5, Section 10] 5 symbols containing PMCH transmissions).
The MBSFN RSRQ measurement period is the same for UE using any DRX cycle, any eDRX_CONN cycle, and no DRX.

<<< End of changed sections>>>
<<< Start of changed sections>>>
9.8
MBSFN Measurements

9.8.1
Introduction

MBSFN measurements include MBSFN RSRP, MBSFN RSRQ, and MCH BLER, which are defined in [4]. The measurements are used for MDT.

The requirements in Section 9.8 apply for 15 kHz subcarrier spacing configured in MBSFN subframes. The same requirements apply also for 370.73Hz, 2.5kHz, 1.25 kHz and 7.5 kHz subcarrier spacing, provided that MBSFN RSRP|dBm/(L) kHz = MBSFN RSRP|dBm/15kHz + 10∙log10(L/15), where L is 370.73Hz, 2.5kHz, 1.25 kHz or 7.5 kHz.

9.8.2
MBSFN RSRP

9.8.2.1
Absolute MBSFN RSRP measurement accuracy requirements

The requirements for absolute accuracy of MBSFN RSRP in this clause apply to any carrier, which may be the same as or different from any serving unicast carrier, where PMCH is received while meeting performance requirements in Section 10 of [5].
The accuracy requirements in Table 9.8.2.1-1 are valid under the following conditions:

MBSFN RS are transmitted from antenna port 4 in the MBSFN subframes where PMCH is received.

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

MBSFN RSRP|dBm/15kHz is the same as RSRP|dBm/15kHz specified in Annex B.3.1 for each corresponding Band.

Table 9.8.2.1-1: Absolute MBSFN RSRP measurement accuracy

	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

	(4.5
	(9
	(-6 dB
	FDD_A, TDD_A
	-121
	N/A
	-70

	
	
	
	FDD_B1, FDD_B2
	-120.5
	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

	(8
	(11
	(-6 dB
	FDD_A, TDD_A, FDD_B1, FDD_B2, FDD_C, TDD_C, FDD_D, FDD_E, TDD_E, FDD_F, FDD_G, FDD_H, FDD_N
	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.


9.8.2.2
MBSFN RSRP measurement report mapping

The reporting range of MBSFN RSRP is defined from -140 dBm to -44 dBm with 1 dB resolution, for 15kHz subcarrier spacing.

The mapping of measured quantity is defined in Table 9.8.2.2-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.8.2.2-1: MBSFN RSRP measurement report mapping

	Reported value
	Measured quantity value
	Unit

	MBSFN_RSRP_00
	MBSFN_RSRP ( -140
	dBm / 15 kHz

	MBSFN_RSRP_01
	-140 ( MBSFN_RSRP < -139
	dBm / 15 kHz

	MBSFN_RSRP_02
	-139 ( MBSFN_RSRP < -138
	dBm / 15 kHz

	…
	…
	…

	MBSFN_RSRP_95
	-46 ( MBSFN_RSRP < -45
	dBm / 15 kHz

	MBSFN_RSRP_96
	-45 ( MBSFN_RSRP < -44
	dBm / 15 kHz

	MBSFN_RSRP_97
	-44 ( MBSFN_RSRP
	dBm / 15 kHz


9.8.2.3
MBSFN RSRP measurement report mapping for 7.5 kHz subcarrier spacing

The reporting range of MBSFN RSRP is defined from -143 dBm to -47 dBm with 1 dB resolution, for 7.5 kHz subcarrier spacing.

The mapping of measured quantity is defined in Table 9.8.2.3-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.8.2.3-1: MBSFN RSRP measurement report mapping

	Reported value
	Measured quantity value
	Unit

	MBSFN_RSRP_00
	MBSFN_RSRP ( -143
	dBm / 7.5 kHz

	MBSFN_RSRP_01
	-143 ( MBSFN_RSRP < -142
	dBm / 7.5 kHz

	MBSFN_RSRP_02
	-142 ( MBSFN_RSRP < -141
	dBm / 7.5 kHz

	…
	…
	dBm / 7.5 kHz

	MBSFN_RSRP_95
	-49 ( MBSFN_RSRP < -48
	dBm / 7.5 kHz

	MBSFN_RSRP_96
	-48 ( MBSFN_RSRP < -47
	dBm / 7.5 kHz

	MBSFN_RSRP_97
	-47 ( MBSFN_RSRP
	dBm / 7.5 kHz


9.8.2.4
MBSFN RSRP measurement report mapping for 1.25 kHz subcarrier spacing

The reporting range of MBSFN RSRP is defined from -151 dBm to -55 dBm with 1 dB resolution, for 1.25 kHz subcarrier spacing.

The mapping of measured quantity is defined in Table 9.8.2.4-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.8.2.4-1: MBSFN RSRP measurement report mapping

	Reported value
	Measured quantity value
	Unit

	MBSFN_RSRP_00
	MBSFN_RSRP ( -151
	dBm / 1.25 kHz

	MBSFN_RSRP_01
	-151 ( MBSFN_RSRP < -150
	dBm / 1.25 kHz

	MBSFN_RSRP_02
	-150 ( MBSFN_RSRP < -149
	dBm / 1.25 kHz

	…
	…
	dBm / 1.25 kHz

	MBSFN_RSRP_95
	-57 ( MBSFN_RSRP < -56
	dBm / 1.25 kHz

	MBSFN_RSRP_96
	-56 ( MBSFN_RSRP < -55
	dBm / 1.25 kHz

	MBSFN_RSRP_97
	-55 ( MBSFN_RSRP
	dBm / 1.25 kHz


9.8.2.5
MBSFN RSRP measurement report mapping for 2.5 kHz subcarrier spacing

The reporting range of MBSFN RSRP is defined from -148 dBm to -52 dBm with 1 dB resolution, for 2.5 kHz subcarrier spacing.

The mapping of measured quantity is defined in Table 9.8.2.5-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.8.2.5-1: MBSFN RSRP measurement report mapping

	Reported value
	Measured quantity value
	Unit

	MBSFN_RSRP_00
	MBSFN_RSRP ( -148
	dBm / 2.5 kHz

	MBSFN_RSRP_01
	-148 ( MBSFN_RSRP < -147
	dBm / 2.5 kHz

	MBSFN_RSRP_02
	-147 ( MBSFN_RSRP < -146
	dBm / 2.5 kHz

	…
	…
	…

	MBSFN_RSRP_95
	-54 ( MBSFN_RSRP < -53
	dBm / 2.5 kHz

	MBSFN_RSRP_96
	-53 ( MBSFN_RSRP < -52
	dBm / 2.5 kHz

	MBSFN_RSRP_97
	-52 ( MBSFN_RSRP
	dBm / 2.5 kHz


9.8.2.6
MBSFN RSRP measurement report mapping for 370.37Hz subcarrier spacing

The reporting range of MBSFN RSRP is defined from -156 dBm to -60 dBm with 1 dB resolution, for 370.37 kHz subcarrier spacing.

The mapping of measured quantity is defined in Table 9.8.2.6-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.8.2.6-1: MBSFN RSRP measurement report mapping

	Reported value
	Measured quantity value
	Unit

	MBSFN_RSRP_00
	MBSFN_RSRP ( -156
	dBm / 370.37Hz

	MBSFN_RSRP_01
	-156 ( MBSFN_RSRP < -155
	dBm / 370.37Hz

	MBSFN_RSRP_02
	-155 ( MBSFN_RSRP < -154
	dBm / 370.37Hz

	…
	…
	…

	MBSFN_RSRP_95
	-62 ( MBSFN_RSRP < -61
	dBm / 370.37Hz

	MBSFN_RSRP_96
	-61 ( MBSFN_RSRP < -60
	dBm / 370.37Hz

	MBSFN_RSRP_97
	-60 ( MBSFN_RSRP
	dBm / 370.37Hz


9.8.3
MBSFN RSRQ

9.8.3.1
Absolute MBSFN RSRQ measurement accuracy requirements

The requirements for absolute accuracy of MBSFN RSRQ in this clause apply to any carrier, which may be the same as or different from a serving unicast carrier, where PMCH is received while meeting performance requirements in Section 10 of [5].
The accuracy requirements in Table 9.8.3.1-1 are valid under the following conditions:

MBSFN RS are transmitted from antenna port 4 in the MBSFN subframes where PMCH is received.

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

MBSFN RSRP|dBm/15kHz is the same as RSRP|dBm/15kHz specified in Annex B.3.1 for each corresponding Band.
Table 9.8.3.1-1: Absolute MBSFN RSRQ measurement accuracy

	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

	(2.5
	(4
	(-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B1, FDD_B2
	-120.5
	-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

	(3.5
	(4
	(-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.


9.8.3.2
MBSFN RSRQ measurement report mapping

The reporting range of MBSFN RSRQ is defined from -23 dB to -8 dB with 0.5 dB resolution, for 15 kHz subcarrier spacing.

The mapping of measured quantity is defined in Table 9.8.3.2-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.8.3.2-1: MBSFN RSRQ measurement report mapping

	Reported value
	Measured quantity value
	Unit

	MBSFN_RSRQ_00
	MBSFN_RSRQ ( -23
	dB / 15 kHz

	MBSFN_RSRQ_01
	-23 ( MBSFN_RSRQ < -22.5
	dB / 15 kHz

	MBSFN_RSRQ_02
	-22.5 ( MBSFN_RSRQ < -22
	dB / 15 kHz

	…
	…
	…

	MBSFN_RSRQ_30
	-8.5 ( MBSFN_RSRQ < -8
	dB / 15 kHz

	MBSFN_RSRQ_31
	-8 ( MBSFN_RSRQ
	dB / 15 kHz


9.8.3.3
MBSFN RSRQ measurement report mapping for 7.5 kHz subcarrier spacing

The reporting range of MBSFN RSRQ is defined from -26 dB to -8 dB with 0.4 dB resolution, for 7.5 kHz subcarrier spacing.

The mapping of measured quantity is defined in Table 9.8.3.3-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.8.3.3-1: MBSFN RSRQ measurement report mapping

	Reported value
	Measured quantity value
	Unit

	MBSFN_RSRQ_00
	MBSFN_RSRQ ( -26.0
	dB

	MBSFN_RSRQ_01
	-26.0 ( MBSFN_RSRQ < -25.4
	dB

	MBSFN_RSRQ_02
	-25.4 ( MBSFN_RSRQ < -24.8
	dB

	…
	…
	…

	MBSFN_RSRQ_30
	-8.6 ( MBSFN_RSRQ < -8
	dB

	MBSFN_RSRQ_31
	-8 ( MBSFN_RSRQ
	dB


9.8.3.4
MBSFN RSRQ measurement report mapping for 1.25 kHz subcarrier spacing

The reporting range of MBSFN RSRQ is defined from -32 dB to -14 dB with 0.4 dB resolution, for 1.25 kHz subcarrier spacing.

The mapping of measured quantity is defined in Table 9.8.3.4-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.8.3.4-1: MBSFN RSRQ measurement report mapping

	Reported value
	Measured quantity value
	Unit

	MBSFN_RSRQ_00
	MBSFN_RSRQ ( -32
	dB

	MBSFN_RSRQ_01
	-32 ( MBSFN_RSRQ < -31.4
	dB

	MBSFN_RSRQ_02
	-31.4 ( MBSFN_RSRQ < -30.8
	dB

	…
	…
	…

	MBSFN_RSRQ_30
	-14.6 ( MBSFN_RSRQ < -14
	dB

	MBSFN_RSRQ_31
	-14 ( MBSFN_RSRQ
	dB


9.8.3.5
MBSFN RSRQ measurement report mapping for 2.5 kHz subcarrier spacing

The reporting range of MBSFN RSRQ is defined from -31 dB to -13 dB with 0.6 dB resolution, for 2.5 kHz subcarrier spacing.

The mapping of measured quantity is defined in Table 9.8.3.5-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.8.3.5-1: MBSFN RSRQ measurement report mapping

	Reported value
	Measured quantity value
	Unit

	MBSFN_RSRQ_00
	MBSFN_RSRQ ( -31
	dB

	MBSFN_RSRQ_01
	-31 ( MBSFN_RSRQ < -30.4
	dB

	MBSFN_RSRQ_02
	-30.4 ( MBSFN_RSRQ < -29.8
	dB

	…
	…
	…

	MBSFN_RSRQ_30
	-13.6 ( MBSFN_RSRQ < -13
	dB

	MBSFN_RSRQ_31
	-13 ( MBSFN_RSRQ
	dB


9.8.3.6
MBSFN RSRQ measurement report mapping for 370.37 kHz subcarrier spacing

The reporting range of MBSFN RSRQ is defined from -38 dB to -16 dB with 0.7 dB resolution, for 370.37Hz subcarrier spacing.

The mapping of measured quantity is defined in Table 9.8.3.6-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.8.3.6-1: MBSFN RSRQ measurement report mapping

	Reported value
	Measured quantity value
	Unit

	MBSFN_RSRQ_00
	MBSFN_RSRQ ( -38
	dB

	MBSFN_RSRQ_01
	-39.0 ( MBSFN_RSRQ < -38.3
	dB

	MBSFN_RSRQ_02
	-38.3 ( MBSFN_RSRQ < -37.6
	dB

	…
	…
	…

	MBSFN_RSRQ_30
	-17.7 ( MBSFN_RSRQ < -17
	dB

	MBSFN_RSRQ_31
	-16 ( MBSFN_RSRQ
	dB
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