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Introduction

In this contribution we propose minor changes to chapter 8 of 36.104 [1]. Essentially two changes are proposed:
· It is clarified that the requirements assume HARQ retransmissions for PUSCH.

· Redundant headings for TDD are removed. For PUCCH the heading can be added when RAN1 have finalised the design of multiple ACK/NACK and for PRACH both TDD and FDD are covered in the same tables.

Proposal

It is proposed to include the changes in TS 36.104 [1].
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Performance requirement

8.1
General

Performance requirements for the BS are specified for the measurement channels defined in Annex A and the propagation conditions in Annex B. The requirements only apply to those measurement channels that are supported by the base station. 
The SNR used in this section is defined as:

SNR = S / N

Where:

S 
is the total signal energy in the subframe on a single antenna port.

N
is the noise energy in a bandwidth corresponding to the allocated bandwidth over the duration of a subframe.
8.2
Performance requirements for PUSCH

8.2.1
Requirements for FDD

The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in Annex A. The performance requirements HARQ transmissions.
Table 8.2.1-1 Test parameters for testing PUSCH

	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1


Table 8.2.1-2 Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-2
	30%
	-4.0

	
	
	
	
	70%
	0.3 

	
	
	
	A4-3
	70%
	10.6 

	
	
	
	A5-2
	70%
	17.5

	
	
	EVA 5Hz
	A3-1
	30%
	-2.5

	
	
	
	
	70%
	1.7

	
	
	
	A4-1
	30%
	5.0

	
	
	
	
	70%
	12.0

	
	
	
	A5-1
	70%
	19.1

	
	
	EVA 70Hz
	A3-2
	30%
	-3.6

	
	
	
	
	70%
	0.7

	
	
	
	A4-3
	30%
	4.3

	
	
	
	
	70%
	11.8

	
	
	ETU 70Hz
	A3-1
	30%
	-2.4

	
	
	
	
	70%
	2.1

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.5

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.5

	
	
	
	
	70%
	13.5

	4
	Normal
	EPA 5Hz
	A3-2
	30%
	-6.2

	
	
	
	
	70%
	-2.8

	
	
	
	A4-3
	70%
	7.2

	
	
	
	A5-2
	70%
	14.3

	
	
	EVA 5Hz
	A3-1
	30%
	-5.1

	
	
	
	
	70%
	-1.7

	
	
	
	A4-1
	30%
	1.4

	
	
	
	
	70%
	8.4

	
	
	
	A5-1
	70%
	15.4

	
	
	EVA 70Hz
	A3-2
	30%
	-5.7

	
	
	
	
	70%
	-2.2

	
	
	
	A4-4
	30%
	1.2

	
	
	
	
	70%
	8.1

	
	
	ETU 70Hz
	A3-1
	30%
	-5.0

	
	
	
	
	70%
	-1.3

	
	
	ETU 300Hz
	A3-1
	30%
	-4.9

	
	
	
	
	70%
	-1.1

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.5

	
	
	
	
	70%
	9.6


Table 8.2.1-3 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	2
	Normal
	EPA 5Hz
	A3-3
	30%
	-4.4

	
	
	
	
	70%
	0.0

	
	
	
	A4-4
	70%
	10.9

	
	
	
	A5-3
	70%
	18.0

	
	
	EVA 5Hz
	A3-1
	30%
	-2.4

	
	
	
	
	70%
	1.8

	
	
	
	A4-1
	30%
	4.8

	
	
	
	
	70%
	12.2

	
	
	
	A5-1
	70%
	19.2

	
	
	EVA 70Hz
	A3-3
	30%
	-3.8

	
	
	
	
	70%
	0.3

	
	
	
	A4-4
	30%
	4.7

	
	
	
	
	70%
	12.5

	
	
	ETU 70Hz
	A3-1
	30%
	-2.3

	
	
	
	
	70%
	2.2

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.3

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.3

	
	
	
	
	70%
	13.5

	4
	Normal
	EPA 5Hz
	A3-3
	30%
	-6.6

	
	
	
	
	70%
	-3.3

	
	
	
	A4-4
	70%
	7.7

	
	
	
	A5-3
	70%
	14.6

	
	
	EVA 5Hz
	A3-1
	30%
	-4.9

	
	
	
	
	70%
	-1.5

	
	
	
	A4-1
	30%
	1.8

	
	
	
	
	70%
	8.5

	
	
	
	A5-1
	70%
	15.6

	
	
	EVA 70Hz
	A3-3
	30%
	-6.2

	
	
	
	
	70%
	-2.6

	
	
	
	A4-4
	30%
	1.6

	
	
	
	
	70%
	8.7

	
	
	ETU 70Hz
	A3-1
	30%
	-4.7

	
	
	
	
	70%
	-1.1

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6

	
	
	
	
	70%
	-0.9

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.1

	
	
	
	
	70%
	9.7


Table 8.2.1-4 Minimum requirements for PUSCH, 5 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-4
	30%
	-4.4

	
	
	
	
	70%
	-0.5

	
	
	
	A4-5
	70%
	10.4

	
	
	
	A5-4
	70%
	17.6

	
	
	EVA 5Hz
	A3-1
	30%
	-2.4

	
	
	
	
	70%
	1.7

	
	
	
	A4-1
	30%
	4.8

	
	
	
	
	70%
	12.3

	
	
	
	A5-1
	70%
	19.3

	
	
	EVA 70Hz
	A3-4
	30%
	-3.9

	
	
	
	
	70%
	-0.1

	
	
	
	A4-5
	30%
	4.3

	
	
	
	
	70%
	12.3

	
	
	ETU 70Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.0

	
	
	ETU 300Hz
	A3-1
	30%
	-2.0

	
	
	
	
	70%
	2.6

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.9

	
	
	
	
	70%
	13.6

	4
	Normal
	EPA 5Hz
	A3-4
	30%
	-6.6

	
	
	
	
	70%
	-3.4

	
	
	
	A4-5
	70%
	7.6

	
	
	
	A5-4
	70%
	15.0

	
	
	EVA 5Hz
	A3-1
	30%
	-4.9

	
	
	
	
	70%
	-1.3

	
	
	
	A4-1
	30%
	1.8

	
	
	
	
	70%
	8.7

	
	
	
	A5-1
	70%
	15.7

	
	
	EVA 70Hz
	A3-4
	30%
	-6.7

	
	
	
	
	70%
	-3.2

	
	
	
	A4-5
	30%
	1.2

	
	
	
	
	70%
	8.3

	
	
	ETU 70Hz
	A3-1
	30%
	-4.7

	
	
	
	
	70%
	-1.1

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6

	
	
	
	
	70%
	-0.9

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.1

	
	
	
	
	70%
	9.6


Table 8.2.1-5 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-5
	30%
	-4.3

	
	
	
	
	70%
	-0.5

	
	
	
	A4-6
	70%
	10.8

	
	
	
	A5-5
	70%
	18.0

	
	
	EVA 5Hz
	A3-1
	30%
	-2.5

	
	
	
	
	70%
	1.9

	
	
	
	A4-1
	30%
	4.9

	
	
	
	
	70%
	12.5

	
	
	
	A5-1
	70%
	19.4

	
	
	EVA 70Hz
	A3-5
	30%
	-3.9

	
	
	
	
	70%
	-0.1

	
	
	
	A4-6
	30%
	4.5

	
	
	
	
	70%
	12.6

	
	
	ETU 70Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.3

	
	
	ETU 300Hz
	A3-1
	30%
	-2.1

	
	
	
	
	70%
	2.6

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.0

	
	
	
	
	70%
	13.5

	4
	Normal
	EPA 5Hz
	A3-5
	30%
	-6.6

	
	
	
	
	70%
	-3.4

	
	
	
	A4-6
	70%
	7.5

	
	
	
	A5-5
	70%
	14.9

	
	
	EVA 5Hz
	A3-1
	30%
	-4.6

	
	
	
	
	70%
	-1.1

	
	
	
	A4-1
	30%
	2.1

	
	
	
	
	70%
	9.0

	
	
	
	A5-1
	70%
	15.9

	
	
	EVA 70Hz
	A3-5
	30%
	-6.3

	
	
	
	
	70%
	-2.9

	
	
	
	A4-6
	30%
	0.7

	
	
	
	
	70%
	8.0

	
	
	ETU 70Hz
	A3-1
	30%
	-4.5

	
	
	
	
	70%
	-0.8

	
	
	ETU 300Hz
	A3-1
	30%
	-4.3

	
	
	
	
	70%
	-0.5

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.1

	
	
	
	
	70%
	9.6


Table 8.2.1-6 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-6
	30%
	-4.0

	
	
	
	
	70%
	-0.4

	
	
	
	A4-7
	70%
	11.5

	
	
	
	A5-6
	70%
	19.1

	
	
	EVA 5Hz
	A3-1
	30%
	-2.5

	
	
	
	
	70%
	1.7

	
	
	
	A4-1
	30%
	4.6

	
	
	
	
	70%
	12.3

	
	
	
	A5-1
	70%
	19.5

	
	
	EVA 70Hz
	A3-6
	30%
	-4.0

	
	
	
	
	70%
	0.1

	
	
	
	A4-7
	30%
	4.8

	
	
	
	
	70%
	13.1

	
	
	ETU 70Hz
	A3-1
	30%
	-2.4

	
	
	
	
	70%
	2.0

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.3

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.3

	
	
	
	
	70%
	13.6

	4
	Normal
	EPA 5Hz
	A3-6
	30%
	-6.4

	
	
	
	
	70%
	-3.4

	
	
	
	A4-7
	70%
	8.0

	
	
	
	A5-6
	70%
	15.6

	
	
	EVA 5Hz
	A3-1
	30%
	-4.8

	
	
	
	
	70%
	-1.4

	
	
	
	A4-1
	30%
	1.7

	
	
	
	
	70%
	8.8

	
	
	
	A5-1
	70%
	15.8

	
	
	EVA 70Hz
	A3-6
	30%
	-6.3

	
	
	
	
	70%
	-2.8

	
	
	
	A4-7
	30%
	1.6

	
	
	
	
	70%
	8.6

	
	
	ETU 70Hz
	A3-1
	30%
	-4.7

	
	
	
	
	70%
	-1.1

	
	
	ETU 300Hz
	A3-1
	30%
	-4.5

	
	
	
	
	70%
	-0.9

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.0

	
	
	
	
	70%
	9.7


Table 8.2.1-7 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-7
	30%
	-3.6

	
	
	
	
	70%
	-0.1 

	
	
	
	A4-8
	70%
	11.6 

	
	
	
	A5-7
	70%
	19.4 

	
	
	EVA 5Hz
	A3-1
	30%
	-2.5 

	
	
	
	
	70%
	1.8 

	
	
	
	A4-1
	30%
	4.8 

	
	
	
	
	70%
	12.4 

	
	
	
	A5-1
	70%
	19.6 

	
	
	EVA 70Hz
	A3-7
	30%
	-3.7 

	
	
	
	
	70%
	0.3 

	
	
	
	A4-8
	30%
	4.9 

	
	
	
	
	70%
	12.9 

	
	
	ETU 70Hz
	A3-1
	30%
	-2.3 

	
	
	
	
	70%
	2.1 

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2 

	
	
	
	
	70%
	2.3 

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.3 

	
	
	
	
	70%
	13.6 

	4
	Normal
	EPA 5Hz
	A3-7
	30%
	-6.4

	
	
	
	
	70%
	-3.4

	
	
	
	A4-8
	70%
	8.2

	
	
	
	A5-7
	70%
	15.8

	
	
	EVA 5Hz
	A3-1
	30%
	-4.8

	
	
	
	
	70%
	-1.4

	
	
	
	A4-1
	30%
	1.8

	
	
	
	
	70%
	8.8

	
	
	
	A5-1
	70%
	15.9

	
	
	EVA 70Hz
	A3-7
	30%
	-6.3

	
	
	
	
	70%
	-2.8

	
	
	
	A4-8
	30%
	1.7

	
	
	
	
	70%
	8.6

	
	
	ETU 70Hz
	A3-1
	30%
	-4.7 

	
	
	
	
	70%
	-1.2 

	
	
	ETU 300Hz
	A3-1
	30%
	-4.5 

	
	
	
	
	70%
	-0.9 

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.0 

	
	
	
	
	70%
	9.7 


8.2.2
Requirements for TDD

<Text will be added>
8.3
Performance requirements for PUCCH

8.3.1
DTX to ACK performance

The DTX to ACK requirement is valid for any number of receive antennas, for all frame structures and for any channel bandwidth.

The DTX to ACK probability, i.e. the probability that ACK is detected when nothing is sent, shall not exceed 1%.
8.3.2
ACK missed detection requirements for PUCCH format 0

The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.2-1.

Table 8.3.2-1 Minimum requirements for PUCCH

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2
	Normal
	EPA 5
	-2.5
	-3.9
	-4.8
	-5.4
	-5.3
	-5.1

	
	
	EVA 5
	-4.5
	-5.1
	-5.1
	-5.0
	-5.1
	-5.1

	
	
	EVA 70
	-4.9
	-5.2
	-5.2
	-5.1
	-5.2
	-5.1

	
	
	ETU 300
	-5.0
	-5.1
	-4.9
	-5.0
	-5.2
	-5.2

	
	Extended
	ETU 70
	-4.2
	-4.2
	-4.1
	-4.2
	-4.1
	-4.2

	4
	Normal
	EPA 5
	-7.9
	-8.4
	-8.7
	-8.9
	-8.9
	-9.0

	
	
	EVA 5
	-8.8
	-9.1
	-9.1
	-8.8
	-8.9
	-8.9

	
	
	EVA 70
	-8.9
	-9.0
	-9.0
	-8.8
	-9.0
	-8.8

	
	
	ETU 300
	-8.7
	-8.9
	-8.7
	-8.7
	-8.9
	-8.8

	
	Extended
	ETU 70
	-7.9
	-8.0
	-7.8
	-8.0
	-7.9
	-7.8




8.4
Performance requirements for PRACH

8.4.1
PRACH False alarm probability

The false alarm requirement is valid for any number of receive antennas, for all frame structures and for any channel bandwidth:

The total false alarm probability should be less than 0.1%.

8.4.2
PRACH missed detection requirements 

The probability of missed detection shall not exceed 1% for the SNR levels listed in table 8.4.2-1 and 8.4.2-2. The test preambles for normal mode are listed in table A.6-1 and the test preambles for high speed mode are listed in A.6-2 
The requirements for Burst format 4 are only valid for base stations supporting TDD. The requirements for high speed mode (table 8.4.2-2) are only valid for the base stations supporting high speed mode.

Table 8.4.2-1 PRACH missed detection requirements for Normal Mode

	Number of RX antennas
	Propagation conditions (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	Burst format 0 
	Burst format 1
	Burst format 2
	Burst format 3
	Burst format 4

	2
	AWGN
	0
	-14.5
	-14.3
	-16.7
	-16.5
	TBD

	
	ETU 70
	270 Hz
	-8.1
	-7.6
	-10.0
	-9.9
	TBD

	4
	AWGN
	0
	-16.9
	-16.7
	-19.0
	-18.8
	TBD

	
	ETU 70
	270 Hz
	-12.1
	-11.7
	-14.1
	-13.9
	TBD


Table 8.4.2-2 PRACH missed detection requirements for High speed Mode

	Number of RX antennas
	Propagation conditions (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	2
	AWGN
	0
	-14.5
	-14.2
	-16.6
	-16.6

	
	ETU 70
	270 Hz
	-7.7
	-7.1
	-9.6
	-9.5

	
	AWGN
	625 Hz
	-12.6
	-12.2
	-14.6
	-14.6

	
	AWGN
	1340 Hz
	-13.5
	-13.3
	-15.6
	-15.6

	4
	AWGN
	0
	-16.9
	-16.6
	-18.9
	-18.8

	
	ETU 70
	270 Hz
	-11.8
	-11.4
	-13.7
	-13.7

	
	AWGN
	625 Hz
	-14.9
	-14.6
	-16.8
	-16.8

	
	AWGN
	1340 Hz
	-15.9
	-15.5
	-17.8
	-17.8




