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1 Introduction

The WI of eMBMS enhancements for LTE is approved in [1] from plenary. From this meeting the performance part of the WI will start. In this contribution the general performance test scope is provided.
2 Test scope 
From the agreed CR in [2] the new FeMBMS was introduced. According to such features defined in RAN1 we think RAN4 should follow the scope of the feature in the following aspects.

· FDD only

· Subcarrier spacings supported of 1.25, 7.5 and 15kHz

· Mixed carrier and dedicated carrier conditions

For the 1.25kHz and 7.5kHz subcarrier spacing the MBSFN channel model can be different than the 15kHz. So the new MBSFN channel model is needed. Also the roof top user case using 1Rx on UE side could be considered as typical condition for FeMBMS deployment so such test scenarios should be covered in the performance part also. 
The channel model for roof top condition with 1.25kHz we consider it requires longer delay than before. If we take the basic ETU model as the starting point, in order to create a more practical model we think to scale up such delay with a ratio as 200/16.7 on replica of the delay could be reasonable as it scales up with the time of certain number of CP length.  Also the extra off as [12.4 27.4]us could also be scaled in the same way. In Matlab it can be generated as following.
delay = [0 200 500 1600 2300 5000 ];
generic_channel_tap_delays = [delay  (delay+12490)*200/16.7 (delay+27490)*200/16.7]*1e-9; % in seconds
power = [0 -1.5 -1.4 -3.6  -0.6  -7.0 ];
generic_channel_tap_powers = dB2lin([power  power-10  power-20]);  % linear
For the normal condition for 1.25kHz we consider to take the existing delay from ETU channel together with the cell size. By considering 15km as the cell size. The power level we keep the same as the existing one.
  delay = [0 200 500 1600 2300 5000 ];
    power = [0 -1.5 -1.4 -3.6  -0.6  -7.0 ];
    d = 15; % d = 15km ISD
    delay_off = round([12.49*d/3*1000  ,  27.49*d/3*1000]);
    generic_channel_tap_delays = [delay  delay+delay_off(1)  delay+delay_off(2)]*1e-9; % in seconds
    generic_channel_tap_powers = dB2lin([power  power-10  power-20]);
For the 7.5kHz we use the same method but take 10km as the cell size. The power levels we keep the same as the existing 15kHz model.
  delay = [0 200 500 1600 2300 5000 ];
    power = [0 -1.5 -1.4 -3.6  -0.6  -7.0 ];
    d = 10;
    delay_off = round([12.49*d/3*1000  ,  27.49*d/3*1000]);
    pars.generic_channel_tap_delays = [delay  delay+delay_off(1)  delay+delay_off(2)]*1e-9; % in seconds
    pars.generic_channel_tap_powers = dB2lin([power  power-10  power-20]);
Based on such scope we propose the following the test list for the performance part of FeMBMS for Rel-14 in Table 1. And the detail test scenarios are listed in Appendix.

Proposal 1: According to the FeMBMS feature introduced in RAN1 new MBSFN channel models are needed for 7.5kHz and 1.25kHz subcarrier spacing scenarios and 1Rx roof top scenarios also, as calculated above and listed in Appendix B.2.6.

Proposal 2: In order to have a good test coverage we propose the test list in Table 1 with detailed test scenarios listed in Appendix.
For the CA under deployment of having a SCell as dedicated carrier for FeMBMS we propose to set up a 2 CCs scenario with PCell as normal PDSCH transmission and SCell as dedicated carrier for FeMBMS where only the SCell is measured.
Proposal 3: For dedicated carrier for FeMBMS we propose to set up a 2 CCs scenario with PCell as normal PDSCH transmission and SCell as dedicated carrier for FeMBMS where only the SCell is measured.
3 Conclusion

This contribution provides the test scope with detailed test assumption on UE performance part of FeMBMS with proposals as following.
Proposal 1: According to the FeMBMS feature introduced in RAN1 new MBSFN channel models are needed for 7.5kHz and 1.25kHz subcarrier spacing scenarios and 1Rx roof top scenarios also, as calculated above and listed in Appendix B.2.6.

Proposal 2: In order to have a good test coverage we propose the test list in Table 1 with detailed test scenarios listed in Appendix.
Proposal 3: For dedicated carrier for FeMBMS we propose to set up a 2 CCs scenario with PCell as normal PDSCH transmission and SCell as dedicated carrier for FeMBMS where only the SCell is measured.

Table 1 test list for FeMBMS performance part

	Test number
	Single carrier or CA
	Subcarrier spacing
	Antenna config
	Bandwidth
	Modulation order
	Channel model
	No. subframes for MBMS

	1
	Single carrier PMCH
	1.25kHz
	1x2
	1.4MHz
	64QAM 2/3
	New model for 1.25kHz
	8

	2
	Single carrier PMCH
	1.25kHz
	1x2
	3MHz
	64QAM 2/3
	New model for 1.25kHz
	8

	3
	Single carrier PMCH
	1.25kHz
	1x2
	5MHz
	64QAM 2/3
	New model for 1.25kHz
	8

	4
	Single carrier PMCH
	1.25kHz
	1x2
	10MHz
	64QAM 2/3
	New model for 1.25kHz
	8

	5
	Single carrier PMCH
	1.25kHz
	1x2
	15MHz
	64QAM 2/3
	New model for 1.25kHz
	8

	6
	Single carrier PMCH
	1.25kHz
	1x2
	20MHz
	64QAM 2/3
	New model for 1.25kHz
	8

	7
	Single carrier PMCH
	7.5kHz
	1x2
	10MHz
	QPSK 1/3
	New model for 7.5kHz
	8

	8
	Single carrier PMCH
	7.5kHz
	1x2
	10MHz
	16QAM 1/2
	New model for 7.5kHz
	8

	9
	Single carrier PMCH
	7.5kHz
	1x2
	10MHz
	64QAM 2/3
	New model for 7.5kHz
	8

	10
	Single carrier PMCH
	15kHz
	1x2
	10MHz
	QPSK 1/3
	Existing model
	8

	11
	Single carrier PMCH
	15kHz
	1x2
	10MHz
	16QAM 1/2
	Existing model
	8

	12
	Single carrier PMCH
	15kHz
	1x2
	10MHz
	64QAM 2/3
	Existing model
	8

	13
	Dedicated SCell PMCH
	1.25kHz
	1x1
	1.4MHz
	64QAM 2/3
	New roof top model
	10

	14
	Dedicated SCell PMCH
	1.25kHz
	1x1
	3MHz
	64QAM 2/3
	New roof top model
	10

	15
	Dedicated SCell PMCH
	1.25kHz
	1x1
	5MHz
	64QAM 2/3
	New roof top model
	10

	16
	Dedicated SCell PMCH
	1.25kHz
	1x1
	10MHz
	64QAM 2/3
	New roof top model
	10

	17
	Dedicated SCell PMCH
	1.25kHz
	1x1
	15MHz
	64QAM 2/3
	New roof top model
	10

	18
	Dedicated SCell PMCH
	1.25kHz
	1x1
	20MHz
	64QAM 2/3
	New roof top model
	10
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10.3
FDD (Fixed Reference Channel) with eMBMS enhancement
For the requirements defined in this section, the difference between CRS EPRE and the MBSFN RS EPRE should be set to 0 dB as the UE demodulation performance might be different when this condition is not met (e.g. in scenarios where power offsets are present, such as scenarios when reserved cells are present).
10.3.1
Minimum requirement for single carrier PMCH test with 1.25kHz subcarrier spacing
The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for MBMS.
For the parameters specified in Table 10.3.1-1 and Annex A.3.8.1, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.31.1-2.

Table 10.3.1-1: Test Parameters for Testing

	Parameter
	Unit
	Test 1-4

	Downlink power allocation
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at antenna port
	dBm/15kHz
	-98

	Subcarrier spacing
	kHz
	1.25 kHz

	Allocated subframes per Radio Frame (Note 2)
	
	8 subframes

	Number of OFDM symbols for PDCCH 
	
	0

	Cyclic Prefix
	
	Extended

	Note 1:
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Note 2:
For FDD mode, up to 8 subframes (#1/2/3/4/6/7/8/9) are available for MBMS, in line with TS 36.331.


Table 10.3.1-2: Minimum performance
	Test number
	Bandwidth (MHz)
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	1.4
	R.81-1 FDD
	OP.4 FDD
	MBSFN channel model (Table B.2.6.3-1)
	1x2 low
	1
	TBD
	≥1

	2
	3
	R.81-2 FDD
	OP.4 FDD
	
	
	
	TBD
	≥1

	3
	5
	R.81-3 FDD
	OP.4 FDD
	
	
	
	TBD
	≥1

	4
	10
	R.81-4 FDD
	OP.4 FDD
	
	
	
	TBD
	≥2

	5
	15
	R.81-5 FDD
	OP.4 FDD
	
	
	
	TBD
	≥2

	6
	20
	R.81-6 FDD
	OP.4 FDD
	
	
	
	TBD
	≥2


10.3.2
Minimum requirement for single carrier PMCH test with 7.5kHz subcarrier spacing
The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for MBMS.
For the parameters specified in Table 10.3.2-1 and Annex A.3.8.1, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.3.2-2.

Table 10.3.2-1: Test Parameters for Testing

	Parameter
	Unit
	Test 1-4

	Downlink power allocation
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	(
	dB
	0

	
[image: image7.wmf]oc

N

at antenna port
	dBm/15kHz
	-98

	Subcarrier spacing
	kHz
	7.5 kHz

	Allocated subframes per Radio Frame (Note 2)
	
	8 subframes

	Number of OFDM symbols for PDCCH 
	
	0

	Cyclic Prefix
	
	Extended

	Note 1:
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Note 2:
For FDD mode, up to 8 subframes (#1/2/3/4/6/7/8/9) are available for MBMS, in line with TS 36.331.


Table 10.3.2-2: Minimum performance
	Test number
	Bandwidth
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	10 MHz
	R.82 FDD
	OP.4 FDD
	MBSFN channel model (Table B.2.6.2-1)
	1x2 low
	1
	TBD
	≥1

	2
	10 MHz
	R.83 FDD
	OP.4 FDD
	
	
	
	TBD
	≥1

	3
	10 MHz
	R.84 FDD
	OP.4 FDD
	
	
	
	TBD
	≥2


10.3.3
Minimum requirement for single carrier PMCH test with 15kHz subcarrier spacing
The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for MBMS.
For the parameters specified in Table 10.3.3-1 and Annex A.3.8.1, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.3.3-2.

Table 10.3.3-1: Test Parameters for Testing

	Parameter
	Unit
	Test 1-4

	Downlink power allocation
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at antenna port
	dBm/15kHz
	-98

	Subcarrier spacing
	kHz
	15 kHz

	Allocated subframes per Radio Frame (Note 2)
	
	8 subframes

	Number of OFDM symbols for PDCCH 
	
	2

	Cyclic Prefix
	
	Extended

	Note 1:
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Note 2:
For FDD mode, up to 8 subframes (#1/2/3/4/6/7/8/9) are available for MBMS, in line with TS 36.331.


Table 10.3.3-2: Minimum performance
	Test number
	Bandwidth
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	10 MHz
	R.85 FDD
	OP.4 FDD
	MBSFN channel model (Table B.2.6.1-1)
	1x2 low
	1
	TBD
	≥1

	2
	10 MHz
	R.86 FDD
	OP.4 FDD
	
	
	
	TBD
	≥1

	3
	10 MHz
	R.87 FDD
	OP.4 FDD
	
	
	
	TBD
	≥2


10.3.4
Minimum requirement for CA PMCH dedicated carrier test
The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for MBMS.
For the parameters specified in Table 10.3.4-1 and Annex A.3.8.1, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.3.4-2. Only 2 CCs are configured with PCell configured with OCNG OP.1 FDD for PDSCH and all the other unused REs and only the SCell for dedicated carrier for MBMS enhancement is measured.
Table 10.3.4-1: Test Parameters for Testing Dedicated SCell
	Parameter
	Unit
	Test 1-6

	Downlink power allocation
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	dBm/1.25kHz
	-98

	Subcarrier spacing
	kHz
	1.25 kHz

	Allocated subframes per Radio Frame (Note 2)
	
	10 subframes

	Number of OFDM symbols for PDCCH 
	
	0

	Cyclic Prefix
	
	Extended

	Note 1:
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Note 2:      All subframes in SCell are MBSFN subframes


Table 10.3.4-2: Minimum performance for dedicated SCell
	Test number
	Bandwidth (MHz)
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	1.4
	R.88-1 FDD
	OP.4 FDD
	MBSFN channel model (Table B.2.6.3-2)
	1x1 low
	1
	TBD
	≥1

	2
	3
	R.88-2 FDD
	OP.4 FDD
	
	
	
	TBD
	≥1

	3
	5
	R.88-3 FDD
	OP.4 FDD
	
	
	
	TBD
	≥1

	4
	10
	R.88-4 FDD
	OP.4 FDD
	
	
	
	TBD
	≥2

	5
	15
	R.88-5 FDD
	OP.4 FDD
	
	
	
	TBD
	≥2

	6
	20
	R.88-6 FDD
	OP.4 FDD
	
	
	
	TBD
	≥2


<next change>

Table A.3.8.1-4: Fixed Reference Channel for subcarrier spacing 1.25kHz
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	R.81-1 FDD
	R.81-2 FDD
	R.81-3 FDD
	R.81-4 FDD
	R.81-5 FDD
	R.81-6 FDD

	Channel bandwidth 
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Allocated subframes per Radio Frame(Note1)
	
	8
	8
	8
	8
	8
	8

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	2/3
	2/3
	2/3
	2/3
	2/3
	2/3

	Information Bit Payload (Note 2)
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2792
	6968
	11448
	25456
	35160
	46888

	For Sub-Frames 0,5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Number of Code Blocks per Sub-Frame (Note 3)
	
	1
	2
	2
	5
	6
	8

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4320
	10800
	18000
	36000
	54000
	72000

	For Sub-Frames 0,5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	MBMS UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 2
	≥ 2

	Note 1:
For FDD mode, up to 8 subframes (#1/2/3/4/6/7/8/9) are available for MBMS, in line with TS 36.331.

Note 2:
Zero OFDM symbols are reserved for PDCCH; and no CRS allocated as per TS 36.211.

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.3.8.1-5: Fixed Reference Channel for subcarrier spacing 7.5kHz
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	
	R.82 FDD
	R.83 FDD
	R.84 FDD
	

	Channel bandwidth 
	MHz
	
	
	10
	10
	10
	

	Allocated resource blocks
	
	
	
	50
	50
	50
	

	Allocated subframes per Radio Frame(Note1)
	
	
	
	8
	8
	8
	

	Modulation
	
	
	
	QPSK
	16QAM
	64QAM
	

	Target Coding Rate
	
	
	
	1/3
	1/2
	2/3
	

	Information Bit Payload (Note 2)
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	4392
	12960
	25456
	

	For Sub-Frames 0,5
	Bits
	
	
	N/A
	N/A
	N/A
	

	Number of Code Blocks per Sub-Frame (Note 3)
	
	
	
	1
	3
	5
	

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	12600
	25200
	37800
	

	For Sub-Frames 0,5
	Bits
	
	
	N/A
	N/A
	N/A
	

	MBMS UE Category
	
	
	
	≥ 2
	≥ 2
	≥ 2
	

	Note 1:
For FDD mode, up to 8 subframes (#1/2/3/4/6/7/8/9) are available for MBMS, in line with TS 36.331.

Note 2:
Zero OFDM symbols are reserved for PDCCH; and no CRS allocated as per TS 36.211.

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.3.8.1-6: Fixed Reference Channel for subcarrier spacing 15kHz
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	
	R.85 FDD
	R.86 FDD
	R.87 FDD
	

	Channel bandwidth 
	MHz
	
	
	10
	10
	10
	

	Allocated resource blocks
	
	
	
	50
	50
	50
	

	Allocated subframes per Radio Frame(Note1)
	
	
	
	8
	8
	8
	

	Modulation
	
	
	
	QPSK
	16QAM
	64QAM
	

	Target Coding Rate
	
	
	
	1/3
	1/2
	2/3
	

	Information Bit Payload (Note 2)
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	3624
	9912
	19848
	

	For Sub-Frames 0,5
	Bits
	
	
	N/A
	N/A
	N/A
	

	Number of Code Blocks per Sub-Frame (Note 3)
	
	
	
	1
	2
	4
	

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	10200
	20400
	30600
	

	For Sub-Frames 0,5
	Bits
	
	
	N/A
	N/A
	N/A
	

	MBMS UE Category
	
	
	
	≥ 1
	≥ 1
	≥ 2
	

	Note 1:
For FDD mode, up to 8 subframes (#1/2/3/4/6/7/8/9) are available for MBMS, in line with TS 36.331.

Note 2:
2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.3.8.1-7: Fixed Reference Channel for subcarrier spacing 1.25kHz with dedicated MBMS carrier

	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	R.88-1 FDD
	R.88-2 FDD
	R.88-3 FDD
	R.88-4 FDD
	R.88-5 FDD
	R.88-6 FDD

	Channel bandwidth 
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Allocated subframes per Radio Frame(Note1)
	
	10
	10
	10
	10
	10
	10

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	2/3
	2/3
	2/3
	2/3
	2/3
	2/3

	Information Bit Payload (Note 2)
	

	For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	2792
	6968
	11448
	25456
	35160
	46888

	Number of Code Blocks per Sub-Frame (Note 3)
	
	1
	2
	2
	5
	6
	8

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	4320
	10800
	18000
	36000
	54000
	72000

	MBMS UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 2
	≥ 2

	Note 1:
For FDD mode, all 10 subframes are available for MBMS, in line with TS 36.331.

Note 2:
Zero OFDM symbols are reserved for PDCCH; and no CRS allocated as per TS 36.211.

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
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B.2.6
MBSFN Propagation Channel Profile
B.2.6.1
Subcarrier spacing 15kHz
Table B.2.6.1-1 shows propagation conditions that are used for the MBSFN performance requirements in multi-path fading environment in an extended delay spread environment.

Table B.2.6.1-1: Propagation Conditions for Multi-Path Fading Environments for MBSFN Performance Requirements in an extended delay spread environment

	Extended Delay Spread

	Maximum Doppler frequency [5Hz]

	Relative Delay [ns]
	Relative Mean Power [dB]

	0
	0

	30
	-1.5

	150
	-1.4

	310
	-3.6

	370
	-0.6

	1090
	-7.0

	12490
	-10

	12520
	-11.5

	12640
	-11.4

	12800
	-13.6

	12860
	-10.6

	13580
	-17.0

	27490
	-20

	27520
	-21.5

	27640
	-21.4

	27800
	-23.6

	27860
	-20.6

	28580
	-27.0


B.2.6.2
Subcarrier spacing 7.5kHz

Table B.2.6.2-1 shows propagation conditions that are used for the MBSFN performance requirements in multi-path fading environment in an extended delay spread environment for subcarrier spacing as 7.5kHz.
Table B.2.6.2-1: Propagation Conditions for Multi-Path Fading Environments for MBSFN Performance Requirements in an extended delay spread environment with subcarrier spacing 7.5kHz
	Extended Delay Spread

	Maximum Doppler frequency [5Hz]

	Relative Delay [ns]
	Relative Mean Power [dB]

	0
	0

	200
	-1.5

	500
	-1.4

	1600
	-3.6

	2300
	-0.6

	5000
	-7.0

	41630
	-10

	41830
	-11.5

	42130
	-11.4

	43230
	-13.6

	43930
	-10.6

	46630
	-17.0

	91630
	-20

	91830
	-21.5

	92130
	-21.4

	93230
	-23.6

	93930
	-20.6

	96630
	-27.0


B.2.6.3
Subcarrier spacing 1.25kHz

Table B.2.6.3-1 shows propagation conditions that are used for the MBSFN performance requirements in multi-path fading environment in an extended delay spread environment for subcarrier spacing as 1.25kHz. Table B.2.6.3-2 shows propagation conditions that are used for the MBSFN performance requirements in multi-path fading environment in an extended delay spread environment for subcarrier spacing as 1.25kHz with roof top scenario.
Table B.2.6.3-1: Propagation Conditions for Multi-Path Fading Environments for MBSFN Performance Requirements in an extended delay spread environment with subcarrier spacing 1.25kHz
	Extended Delay Spread

	Maximum Doppler frequency [5Hz]

	Relative Delay [ns]
	Relative Mean Power [dB]

	0
	0

	200
	-1.5

	500
	-1.4

	1600
	-3.6

	2300
	-0.6

	5000
	-7.0

	62400
	-10

	62600
	-11.5

	62900
	-11.4

	64000
	-13.6

	64800
	-10.6

	67400
	-17.0

	137500
	-20

	137700
	-21.5

	138000
	-21.4

	139100
	-23.6

	139800
	-20.6

	142500
	-27.0


Table B.2.6.3-2: Propagation Conditions for Multi-Path Fading Environments for MBSFN Performance Requirements in an extended delay spread environment with subcarrier spacing 1.25kHz amd roof top scenario
	Extended Delay Spread

	Maximum Doppler frequency [5Hz]

	Relative Delay [ns]
	Relative Mean Power [dB]

	0
	0

	200
	-1.5

	500
	-1.4

	1600
	-3.6

	2300
	-0.6

	5000
	-7.0

	149600
	-10

	152000
	-11.5

	155600
	-11.4

	167800
	-13.6

	177100
	-10.6

	209500
	-17.0

	329200
	-20

	331600
	-21.5

	335200
	-21.4

	348400
	-23.6

	356800
	-20.6

	389100
	-27.0
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