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1     Background 
This document is a text proposal based on the following inputs
1. The text proposal in [1], but with a separate clause for CQI reporting, and with payload numbers removed in Annex A

2. The method for calculating the FRC payload sizes in Annex A as proposed in [2] (in between square brackets) following the TB sizes decided by RAN1
Notice that this text proposal does only provide a framework and does not preclude any particular test configuration. The tables of test parameters and the FRC data are also incomplete.
2     Proposal 
It is proposed that the attached text proposal for clause 8, 9, A.3 and C.3.2 is approved for inclusion into TS 36.101.
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<Start of Text Proposal>
8
Performance requirement 
This clause contains performance requirements for the physical channels specified in [TS 36.211]. The performance requirements for the UE in this clause are specified for the measurement channels specified in Annex A.3, the propagation conditions in Annex B and the downlink channels in Annex C.3.2. 
8.1
General

8.1.1
Dual-antenna receiver capability
The performance requirements are based on UE(s) that utilize a dual-antenna receiver. 
8.1.1.1
Simultaneous unicast and MBMS operations
8.1.1.2
Dual-antenna receiver capability in idle mode
Table 8.2.1.1.2-2: Minimum performance 16QAM (FRC)
8.2
Demodulation of PDSCH (Cell-Specific Reference Symbols)

8.2.1
FDD (Fixed Reference Channel)
8.2.1.1
Single-antenna port performance
The receiver single-antenna performance in a given multi-path fading environments is determined by the SNR for which a certain relative information bit throughput of the reference measurement channels in Annex A.3.2 is achieved. 
8.2.1.1.1 Minimum Requirement QPSK
The requirements are specified in Table 8.2.1.1.1-2, with the addition of the parameters in Table 8.2.1.1.1-1 and the downlink physical channel setup according to table [in Annex C.3.2]. 
Table 8.2.1.1.1-1: Test Parameters for Testing QPSK

	Parameter
	Unit
	Test 10.1-10.3 [More columns if needed for other test setups]

	Reference signal power
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	dB
	0
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N

at antenna port
	dBm/15kHz
	TBD [-74]

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} 



	Note:
TBD


Table 8.2.1.1.1-2: Minimum performance QPSK (FRC)
	Bandwidth 
	 Test Number
	Reference Channel
	Propagation Condition 
	Correlation Matrix
	Reference value

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR
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 (dB)

	10 MHz
	10.1
	[F14]
	EVA5
	Low
	70
	

	
	10.2
	[F14]
	ETU70
	Low
	70
	

	
	10.3
	[F14]
	ETU300
	Low
	70
	

	
	10.4 

[1  PRB]
	[F44]
	
	
	
	

	
	
	
	
	
	
	


8.2.1.1.2 Minimum Requirement 16QAM
The requirements are specified in Table 8.2.1.1.2-1, with the addition of the parameters in Table 8.2.1.1.2-2 and the downlink physical channel setup according to table [in Annex C.3.2]. 
Table 8.2.1.1.2-1: Test Parameters for Testing 16QAM
	Parameter
	Unit
	Test 10.1-10.2

	Reference signal power


[image: image4.wmf]or

RS

I

E

/


	dB
	0
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N

at antenna port
	dBm/15kHz
	TBD

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} 



	Note:
TBD


	Bandwidth 
	 Test Number
	Reference Channel
	Propagation Condition 
	Correlation Matrix
	Reference value

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR
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	10 MHz
	10.1
	[F24]
	ETU70
	Low
	30
	

	
	
	
	
	
	70
	

	
	10.2
	[F24]
	ETU300
	High
	70
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


8.2.1.1.3
Minimum Requirement 64QAM
The requirements are specified in Table 8.2.1.1.3-2, with the addition of the parameters in Table 8.2.1.1.3-1 and the downlink physical channel setup according to table [in Annex C.3.2]. 

Table 8.2.1.1.3-1: Test Parameters for Testing 64QAM

	Parameter
	Unit
	Test 10.1-10.4

	Reference signal power
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	dB
	0
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N

at antenna port
	dBm/15kHz
	TBD

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} 



	Note:
TBD


Table 8.2.1.1.3-2: Minimum performance 64QAM (FRC)
	Bandwidth 
	 Test Number
	Reference Channel
	Propagation Condition 
	Correlation Matrix
	Reference value

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR
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	10 MHz
	10.1
	[F34]
	EVA5
	Low
	70
	

	
	10.2
	[F34]
	ETU70
	Low
	70
	

	
	10.3
	[F34]
	EVA5
	Medium
	70
	

	
	10.4 
	[F34]
	EVA5
	High
	70
	

	
	
	
	
	
	
	


8.2.1.2
Transmit diversity performance

8.2.1.3
Open-loop spatial multiplexing performance

8.2.1.4 Closed-loop spatial multiplexing performance

8.2.1.5
MU-MIMO

8.2.1.6
[Control channel performance: D-BCH and PCH]
8.2.2
DL-SCH TDD (Fixed Reference Channel)
8.2.1.1
Single-antenna port performance
8.2.1.2
Transmit diversity performance

8.2.1.3
Open-loop spatial multiplexing performance

8.2.1.4


Closed-loop spatial multiplexing performance
8.2.1.5
MU-MIMO

8.2.1.6
[Control channel performance: D-BCH and PCH]
8.3
Demodulation of PDSCH (User-Specific Reference Symbols)

Requirements for user-specific requirements are TBD. 
8.4
Demodulation of PDCCH/PCFICH

8.4.1
FDD

8.4.1.1
Single-antenna port performance
8.4.1.2
Transmit diversity performance

8.4.2
TDD

8.4.2.1
Single-antenna port performance
8.4.2.2
Transmit diversity performance

8.5
Demodulation of PHICH

8.6
Demodulation of PBCH

9
Reporting of [CQI/PMI]

<Text omitted>
Annex A (normative): 
Measurement channels 
A.1
General

The measurement channels in this annex are defined to derive the requirements in clauses 6, 7 and 8.
A.2
UL reference measurement channels

A.3
DL reference measurement channels
A.3.1
General
The number of available channel bits varies across the sub-frames due to PBCH and PSS/SSS overhead. The payload size per sub-frame is varied in order to keep the code rate constant throughout a frame.
The algorithm for determining the payload size A is as follows; given a desired coding rate R and radio block allocation NRB
1. Calculate the number of channel bits Nch that can be transmitted during the first transmission of a given sub-frame.
2. [Find A such that the resulting coding rate is as close to R as possible, that is,
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a) A is a valid TB size assuming an allocation of NRB resource blocks]
3. If there is more than one A that minimises the equation above, then the larger value is chosen per default. 
A.3.2
Reference measurement channel for receiver characteristics

<Separate text proposal>

A.3.3
Reference measurement channels for PDSCH performance requirements (FDD)

A.3.3.1
Single-antenna port (Fixed Reference Channel)
Table A.3.3.1-1: Fixed Reference Channel QPSK R=1/3
	Parameter
	Unit
	Value

	Reference Channel
	
	[F11]
	[F12]
	[F13]
	[F14]
	[FA15]
	[FA16]

	Nominal Avg. Inf. Bit Rate
	kbps
	
	
	
	
	
	

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Number of Code Blocks
	
	
	
	
	
	
	

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Number of OFDM symbols per Sub-Frame
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	
	
	
	
	
	
	
	


Table A.3.3.1-2: Fixed Reference Channel 16QAM R=1/2
	Parameter
	Unit
	Value

	Reference Channel
	
	[F21]
	[F22]
	[F23]
	[F24]
	[F25]
	[F26]

	Nominal Avg. Inf. Bit Rate
	kbps
	
	
	
	
	
	

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Number of Code Blocks
	
	
	
	
	
	
	

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Number of OFDM symbols per Sub-Frame
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	
	
	
	
	
	
	
	


Table A.3.3.1-3: Fixed Reference Channel 64QAM R=3/4
	Parameter
	Unit
	Value

	Reference Channel
	
	[F31]
	[F32]
	[F33]
	[F34]
	[F35]
	[F36]

	Nominal Avg. Inf. Bit Rate
	kbps
	
	
	
	
	
	

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Number of Code Blocks
	
	
	
	
	
	
	

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Number of OFDM symbols per Sub-Frame
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

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

	
	
	
	
	
	
	
	


Table A.3.3.1-4: Fixed Reference Channel Single PRB (Channel Edge)
	Parameter
	Unit
	Value

	Reference Channel
	
	[F41]
	[F42]
	[F43]
	[F44]
	[F45]
	[F46]

	Nominal Avg. Inf. Bit Rate
	kbps
	
	
	
	
	
	

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Number of Code Blocks
	
	
	
	
	
	
	

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Number of OFDM symbols per Sub-Frame
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	
	
	
	
	
	
	
	


A.3.3.2
Transmit diversity (Fixed Reference Channel)
A.3.3.3
Spatial Multiplexing (Fixed Reference Channel)
A.3.4
Reference measurement channels for PDSCH performance requirements (TDD)

A.3.4.1
Single-antenna port (Fixed Reference Channel)
Table A.3.4.1-1: Fixed Reference Channel QPSK R=1/3
	Parameter
	Unit
	Value

	Reference Channel
	
	[T11]
	[T12]
	[T13]
	[T14]
	[T15]
	[T16]

	Nominal Avg. Inf. Bit Rate
	kbps
	
	
	
	
	
	

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Number of Code Blocks
	
	
	
	
	
	
	

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Number of OFDM symbols per Sub-Frame
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	
	
	
	
	
	
	
	


Table A.3.4.1-2: Fixed Reference Channel 16QAM R=1/2
	Parameter
	Unit
	Value

	Reference Channel
	
	[T21]
	[T22]
	[T23]
	[T24]
	[T25]
	[T26]

	Nominal Avg. Inf. Bit Rate
	kbps
	
	
	
	
	
	

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Number of Code Blocks
	
	
	
	
	
	
	

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Number of OFDM symbols per Sub-Frame
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	
	
	
	
	
	
	
	


Table A.3.4.1-3: Fixed Reference Channel 64QAM R=3/4
	Parameter
	Unit
	Value

	Reference Channel
	
	[T31]
	[T32]
	[T33]
	[T34]
	[T35]
	[T36]

	Nominal Avg. Inf. Bit Rate
	kbps
	
	
	
	
	
	

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Number of Code Blocks
	
	
	
	
	
	
	

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Number of OFDM symbols per Sub-Frame
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

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

	
	
	
	
	
	
	
	


Table A.3.4.1-4: Fixed Reference Channel Single PRB
	Parameter
	Unit
	Value

	Reference Channel
	
	[T41]
	[T42]
	[T43]
	[T44]
	[T45]
	[T46]

	Nominal Avg. Inf. Bit Rate
	kbps
	
	
	
	
	
	

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Number of Code Blocks
	
	
	
	
	
	
	

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Number of OFDM symbols per Sub-Frame
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	
	
	
	
	
	
	
	


A.3.4.2
Transmit diversity (Fixed Reference Channel) 

A.3.4.3
Spatial multiplexing (Fixed Reference Channel)
<Text omitted>
Annex C (normative):
Downlink Physical Channels

C.1
General

C.2
Set-up
C.3
Connection

C.3.2
Measurement of Performance requirements
Table C.3.2-1 is applicable for measurements in which uniform RS-to-EPRE boosting for all downlink physical channels.
Table C.3.2-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)
	Physical Channel
	EPRE Ratio
	

	PBCH
	PBCH_RA = A
	

	
	PBCH_RB = B
	

	PSS
	PSS_RB = B
	

	SSS
	SSS_RB = B
	

	PCFICH
	PCFICH_RA = A
	

	PDCCH
	PDCCH_RA = A
	

	
	PDCCH_RB = B
	

	PDSCH
	PDSCH_RA = A
	

	
	PDSCH_RB = B
	

	
	
	


NOTE 1: A= B = 0 dB means no RS boosting. 
Table C.3.2-2: Power allocation for OFDM symbols and reference signals
	Parameter
	Unit
	Value
	Note

	Total transmitted power spectral density 
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	dBm/15 kHz
	Test specific
	1. 
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shall be kept constant throughout all OFDM symbols


	Cell-specific reference signal power ratio
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	Test specific
	1. Applies for antenna port p
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