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Introduction

The TS AAS BS is almost complete with remaining section on Performance requirements.

This contribution proposes text for the conducted performance requirements for TS clause 8 in [1].
Discussion
As discussed in [2], it proposed that for AAS the propagation conditions and reference channels specified for the non-AAS BS in [3], [4], and [5] are adequate to also adopt for the AAS BS performance test. It is also proposed to apply the existing performance requirements in the specification for non-AAS BS to the AAS architecture. 
This contribution proposes text for conducted performance requirements adopted from the non-AAS corresponding specifications in [3], [4] and [5].
Text Proposal
The TP below is for approval for the TS 37.105 v0.2.0.

Unmodified text is omitted.
--------------Start of text proposal-------------
8
Performance requirements 

8.1 General
Performance requirements specify the ability of the BS to correctly demodulate signals in various conditions and configurations. For UTRA and E-UTRA the requirements specify a minimum throughput or maximum BLER or BER that shall be achieved at a specific SNR. For GSM/EDGE the requirements specify a maximum FER, BLER or BER that shall be achieved at specific sensitivity levels (C) and specific carrier-to-interference ratios (C/I).
Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for a BS supporting carrier aggregation are defined in terms of single carrier requirements. For FDD operation the requirements in clause 8 shall be met with the transmitter(s) on. The performance requirements apply at the declared active receiver units from different receiver diversity branches. Performance conformance testing is carried out on representative active receive units in different receiver diversity branches. Mapping of active receive unit to receiver diversity branches are declared by the vendor. 
8.1 Minimum Requirements for MSR Operation
For UTRA FDD, the minimum performance requirement is specified in sub-clause 8.2.
For UTRA TDD, the minimum performance requirement is specified in sub-clause 8.3.

For E-UTRA, the minimum performance requirement is specified in sub-clause 8.4.
8.2
Minimum Performance Requirements for Single RAT UTRA FDD

Performance requirements for the UTRA AAS BS are specified for the measurement channels defined in TS 25.104 [2] Annex A and the propagation conditions in TS 25.104 [2] Annex B. The requirements only apply to those measurement channels that are supported by the base station. For FRC8 in TS 25.104 [2] Annex 9 and Annex 17, the Non E-DPCCH boosting and E-DPCCH boosting requirement only apply for the option supported by the base station. The performance requirements for the high speed train conditions which scenarios defined in TS 25.104 [2] Annex B.4A are optional.

Unless stated otherwise, performance requirements apply for a single cell only. Performance requirements for a BS supporting DC-HSUPA or DB-DC-HSUPA are defined in terms of single carrier requirements. The requirements in clause 8 shall be met with the transmitter(s) on.

NOTE:
In normal operating conditions the UTRA AAS BS is configured to transmit and receive at the same time. The transmitter may be off for some of the tests as specified in TS 37.145 [13].
For UTRA AAS BS with dual receiver antenna diversity, only the UTRA AAS BS performance requirements with Rx diversity apply, the required Eb/N0 shall be applied separately at each active receiver unit. 

For UTRA AAS BS without receiver antenna diversity, only the UTRA AAS BS performance requirements without Rx diversity apply, the required Eb/N0 shall be applied at the UTRA AAS BS Rx antenna port.

The Eb/N0 used in this section is defined as:
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Where:
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 is the received total energy of DPDCH, DPCCH, S-DPCCH, HS-DPCCH, E-DPDCH, S-E-DPDCH, E-DPCCH and S-E-DPCCH per PN chip per antenna from all paths.
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 is the total one-sided noise power spectral density due to all noise sources
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 is the number of chips per frame
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 is the number of information bits in DTCH excluding CRC bits per frame

Table 8.2: Summary of Base Station performance targets

	Physical channel
	Measurement channel
	Static
	Multi-path

Case 1
	Multi-path

Case 2*
	Multi-path

Case 3*
	Moving*
	Birth /

Death*

	
	
	Performance metric

	DCH
	12.2 kbps
	BLER<10-2
	BLER<10-2
	BLER<10-2
	BLER<10-2
	BLER<
	BLER<

	
	64 kbps
	BLER< 

10-1,10-2
	BLER< 

10-1, 10-2
	BLER< 

10-1,10-2
	BLER< 

10-1, 10-2,10-3
	BLER<
	BLER<

	
	144 kbps
	BLER< 

10-1,10-2
	BLER< 

10-1,10-2
	BLER< 

10-1,10-2
	BLER< 

10-1, 10-2,10-3
	-
	-

	
	384 kbps
	BLER< 

10-1,10-2
	BLER< 

10-1,10-2
	BLER< 

10-1,10-2
	BLER< 

10-1, 10-2,10-3
	-
	-


8.2.1
Demodulation in static propagation conditions

8.2.1.1
Demodulation of DCH

The performance requirement of DCH in static propagation conditions is determined by the maximum Block Error Ratio (BLER) allowed when the receiver input signal is at a specified Eb/N0 limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.2.1.1.1
Minimum requirement

The BLER shall not exceed the limit for the Eb/N0 specified in Table 8.2.

Table 8.2.1.1.1: Performance requirements in AWGN channel

	Measurement channel
	Received Eb/N0

For UTRA AAS BS with Rx diversity
	Received Eb/N0

For UTRA AAS BS without Rx diversity
	Required BLER

	12.2 kbps
	n.a.
	n.a.
	< 10-1

	
	5.1 dB
	8.3 dB
	< 10-2

	64 kbps
	1.5 dB
	4.7 dB
	< 10-1

	
	1.7 dB
	4.8 dB
	< 10-2

	144 kbps
	0.8 dB
	3.8 dB
	< 10-1

	
	0.9 dB
	4 dB
	< 10-2

	384 kbps
	0.9 dB
	4 dB
	< 10-1

	
	1.0 dB
	4.1 dB
	< 10-2


8.2.2
Demodulation of DCH in multipath fading conditions

8.2.2.1
Multipath fading Case 1

The performance requirement of DCH in multipath fading Case 1 is determined by the maximum Block Error Ratio (BLER) allowed when the receiver input signal is at a specified Eb/N0 limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.2.2.1.1
Minimum requirement

The BLER shall not exceed the limit for the Eb/N0 specified in Table 8.2.2.1.1.

Table 8.2.2.1.1: Performance requirements in multipath Case 1 channel

	Measurement channel
	Received Eb/N0

For UTRA AAS BS with Rx diversity
	Received Eb/N0

For UTRA AAS BS without Rx diversity
	Required BLER

	12.2 kbps
	n.a.
	n.a.
	< 10-1

	
	11.9 dB
	19.1 dB
	< 10-2

	64 kbps
	6.2 dB
	11.6 dB
	< 10-1

	
	9.2 dB
	15.9 dB
	< 10-2

	144 kbps
	5.4 dB
	10.8 dB
	< 10-1

	
	8.4 dB
	15 dB
	< 10-2

	384 kbps
	5.8 dB
	11.2 dB
	< 10-1

	
	8.8 dB
	15.5 dB
	< 10-2


8.2.2.2
Multipath fading Case 2

The performance requirement of DCH in multipath fading Case 2 is determined by the maximum Block Error Ratio (BLER) allowed when the receiver input signal is at a specified Eb/N0 limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.2.2.2.1
Minimum requirement

The BLER shall not exceed the limit for the Eb/N0 specified in Table 8.2.2.2.1.

Table 8.2.2.2.1: Performance requirements in multipath Case 2 channel
	Measurement channel
	Received Eb/N0

For UTRA AAS BS with Rx Diversity
	Received Eb/N0

For UTRA AAS BS without Rx Diversity
	Required BLER

	12.2 kbps
	n.a.
	n.a.
	< 10-1

	
	9.0 dB
	15 dB
	< 10-2

	64 kbps
	4.3 dB
	9.2 dB
	< 10-1

	
	6.4 dB
	12.3 dB
	< 10-2

	144 kbps
	3.7 dB
	8.2 dB
	< 10-1

	
	5.6 dB
	11.5 dB
	< 10-2

	384 kbps
	4.1 dB
	8.7 dB
	< 10-1

	
	6.1 dB
	12.1 dB
	< 10-2


8.2.2.3
Multipath fading Case 3

The performance requirement of DCH in multipath fading Case 3 is determined by the maximum Block Error Ratio (BLER) allowed when the receiver input signal is at a specified Eb/N0 limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.2.2.3.1
Minimum requirement

The BLER shall not exceed the limit for the Eb/N0 specified in Table 8.2.2.3.1.

Table 8.2.2.3.1: Performance requirements in multipath Case 3 channel

	Measurement channel
	Received Eb/N0

For UTRA AAS BS with Rx Diversity
	Received Eb/N0

For UTRA AAS BS without Rx Diversity
	Required BLER

	12.2 kbps
	n.a.
	n.a.
	< 10-1

	
	7.2 dB
	10.8 dB
	< 10-2

	
	8.0 dB
	11.7 dB
	< 10-3

	64 kbps
	3.4 dB
	7.1 dB
	< 10-1

	
	3.8 dB
	7.7 dB
	< 10-2

	
	4.1 dB
	8.5 dB
	< 10-3

	144 kbps
	2.8 dB
	6 dB
	< 10-1

	
	3.2 dB
	6.7 dB
	< 10-2

	
	3.6 dB
	7.2 dB
	< 10-3

	384 kbps
	3.2 dB
	6.5 dB
	< 10-1

	
	3.6 dB
	7.2 dB
	< 10-2

	
	4.2 dB
	7.9 dB
	< 10-3


8.2.2.4
Multipath fading Case 4

The performance requirement of DCH in multipath fading Case 4 in case of a Wide Area UTRA AAS BS is determined by the maximum Block Error Ratio (BLER) allowed when the receiver input signal is at a specified Eb/N0 limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.2.2.4.1
Minimum requirement

The BLER shall not exceed the limit for the Eb/N0 specified in Table 8.2.2.4.1.

Table 8.2.2.4.1: Performance requirements in multipath Case 4 channel

	Measurement channel
	Received Eb/N0

For UTRA AAS BS with Rx Diversity
	Received Eb/N0

For UTRA AAS BS without Rx Diversity
	Required BLER

	12.2 kbps
	n.a.
	n.a.
	< 10-1

	
	10.2 dB
	13.8 dB
	< 10-2

	
	11.0 dB
	14.7 dB
	< 10-3

	64 kbps
	6.4 dB
	10.1 dB
	< 10-1

	
	6.8 dB
	10.7 dB
	< 10-2

	
	7.1 dB
	11.5 dB
	< 10-3

	144 kbps
	5.8 dB
	9 dB
	< 10-1

	
	6.2 dB
	9.7 dB
	< 10-2

	
	6.6 dB
	10.2 dB
	< 10-3

	384 kbps
	6.2 dB
	9.5 dB
	< 10-1

	
	6.6 dB
	10.2 dB
	< 10-2

	
	7.2 dB
	10.9 dB
	< 10-3


8.2.3
Demodulation of DCH in moving propagation conditions

The performance requirement of DCH in moving propagation conditions is determined by the maximum Block Error Ratio (BLER) allowed when the receiver input signal is at a specified Eb/N0 limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.2.3.1
Minimum requirement

The BLER shall not exceed the limit for the Eb/N0 specified in Table 8.2.3.1.

Table 8.2.3.1: Performance requirements in moving channel

	Measurement channel
	Received Eb/N0

For UTRA AAS BS with Rx Diversity
	Received Eb/N0

For UTRA AAS BS without Rx Diversity
	Required BLER

	12.2 kbps
	n.a.
	n.a.
	< 10-1

	
	5.7 dB
	8.7 dB
	< 10-2

	64 kbps
	2.1 dB
	5.3 dB
	< 10-1

	
	2.2 dB
	5.5 dB
	< 10-2


8.2.4
Demodulation of DCH in birth/death propagation conditions

The performance requirement of DCH in birth/death propagation conditions is determined by the maximum Block Error Ratio (BLER) allowed when the receiver input signal is at a specified Eb/N0 limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.2.4.1
Minimum requirement

The BLER shall not exceed the limit for the Eb/N0 specified in Table 8.2.4.1.

Table 8.2.4.1: Performance requirements in birth/death channel

	Measurement channel
	Received Eb/N0

For UTRA AAS BS with Rx Diversity
	Received Eb/N0

For UTRA AAS BS without Rx Diversity
	Required BLER

	12.2 kbps
	n.a.
	n.a.
	< 10-1

	
	7.7 dB
	10.8 dB
	< 10-2

	64 kbps
	4.1 dB
	7.4 dB
	< 10-1

	
	4.2 dB
	7.5 dB
	< 10-2


8.2.5
Performance requirement for RACH

Performance requirement for RACH consists of two parts: preamble detection and message demodulation. Requirements for these are in sections 8.2.5.1 and 8.2.5.2, respectively. Requirements are defined for three propagation conditions: static, fading case 3, and high speed train conditions. The propagation conditions are defined in TS 25.104 [2] Annexes B.1, B.2, and B.4A.

8.2.5.1
Performance requirement for RACH preamble detection

Probability of false alarm, Pfa (=false detection of the preamble) when the preamble was not sent, shall be 10-3 or less. The performance measure Required Ec/N0 at probability of detection, Pd of 0.99 and 0.999. Only 1 signature is used and it is known by the receiver. The requirement for preamble detection, when the preamble was sent is in table 8.2.5.1-1, 8. 2.5.1-2, and 8. 2.5.1-3 for static, case 3 fading, and high speed train conditions.

Table 8.2.5.1-1: Requirements for Ec/N0 of Pd in static propagation condition

	
	Ec/N0 for required Pd ( 0.99
	Ec/N0 for required Pd ( 0.999

	UTRA AAS BS with Rx Diversity
	-20.5 dB
	-20.1 dB

	UTRA AAS BS without Rx Diversity
	-17.6 dB
	-16.8 dB


Table 8.2.5.1-2: Requirements of Ec/N0 of Pd in case 3 fading
	
	Ec/N0 for required Pd ( 0.99
	Ec/N0 for required Pd ( 0.999

	UTRA AAS BS with Rx Diversity
	-15.5 dB
	-13.4 dB

	UTRA AAS BS without Rx Diversity
	-9.4 dB
	-6.4 dB


Table 8.2.5.1-3: Requirements of Ec/N0 of Pd in high speed train conditions
	Scenario
	
	 Ec/N0 for required Pd ( 0.99
	 Ec/N0 for required Pd ( 0.999

	1
	 UTRA AAS BS with Rx Diversity
	-18.1 dB
	-17.9 dB

	
	UTRA AAS BS without Rx Diversity
	-15.2 dB
	-14.8 dB

	2
	UTRA AAS BS with Rx Diversity
	n.a.
	n.a.

	
	UTRA AAS BS without Rx Diversity
	-15.6 dB
	-14.8 dB

	3
	UTRA AAS BS with Rx Diversity
	n.a.
	n.a.

	
	UTRA AAS BS without Rx Diversity
	-15.3 dB
	-15.1 dB


8.2.5.2
Demodulation of RACH message

The performance measure is required Eb/N0 for block error rate (BLER) of 10-1 and 10-2. Both measurement channels have TTI=20 ms. Payloads are 168 and 360 bits. Channel coding is rate ½ convolutional coding.

8.2.5.2.1
Minimum requirements for Static Propagation Condition

Table 8.2.5.2.1: Required Eb/N0 for static propagation

	Transport Block size TB and TTI in frames
	168 bits, TTI = 20 ms
	360 bits, TTI = 20 ms

	
	Eb/N0 for required BLER < 10-1
	Eb/N0 for required BLER < 10-2
	Eb/N0 for required BLER < 10-1
	Eb/N0 for required BLER < 10-2

	UTRA AAS BS with Rx Diversity
	4.1 dB
	5.0 dB
	3.9 dB
	4.8 dB

	UTRA AAS BS without Rx Diversity
	7.2 dB
	8.1 dB
	6.9 dB
	7.8 dB


8.2.5.2.2
Minimum requirements for Multipath Fading Case 3

Table 8.2.5.2.2: Required Eb/N0 for case 3 fading

	Transport Block size TB and TTI in frames
	168 bits, TTI = 20 ms
	360 bits, TTI = 20 ms

	
	Eb/N0 for required BLER < 10-1
	Eb/N0 for required BLER < 10-2
	Eb/N0 for required BLER < 10-1
	Eb/N0 for required BLER < 10-2

	UTRA AAS BS with Rx Diversity
	7.4 dB
	8.5 dB
	7.3 dB
	8.3 dB

	UTRA AAS BS without Rx Diversity
	11.1 dB
	12.4 dB
	11.0 dB
	12.1 dB


8.2.5.2.3
Minimum requirements for high speed train conditions

Table 8.2.5.2.3: Required Eb/N0 for high speed train conditions

	Transport Block size TB and TTI in frames
	168 bits, TTI = 20 ms
	360 bits, TTI = 20 ms

	Scenario
	
	Eb/N0 for required BLER < 10-1
	Eb/N0 for required BLER < 10-2
	Eb/N0 for required BLER < 10-1
	Eb/N0 for required BLER < 10-2

	1
	 UTRA AAS BS with Rx Diversity
	5.1 dB
	6.4 dB
	5.3 dB
	6.2 dB

	
	 UTRA AAS BS without Rx Diversity
	8.1 dB
	9.4 dB
	8.3 dB
	9.2 dB

	2
	UTRA AAS BS with Rx Diversity
	n.a.
	n.a.
	n.a.
	n.a.

	
	UTRA AAS BS without Rx Diversity
	7.7 dB
	8.6 dB
	7.4 dB
	8.3 dB

	3
	UTRA AAS BS with Rx Diversity
	n.a.
	n.a.
	n.a.
	n.a.

	
	UTRA AAS BS without Rx Diversity
	8.2 dB
	9.6 dB
	8.4 dB
	9.3 dB


8.2.6
Performance of ACK/NACK detection for HS-DPCCH
Performance requirements of HS-DPCCH signalling detection consist of two parts; ACK false alarm and ACK mis-detection. Requirements for these are 8.2.6.1 and 8.2.6.2, respectively. Performance requirements are specified for the reference measurement channel of HS-DPCCH and four propagation conditions: static, multi-path fading case 1, case2 and case3. The reference measurement channel for HS-DPCCH is defined in TS 25.104 [2] Annex A.8. The propagation conditions are defined in TS 25.104 [2] Annex B.1 and B.2.
8.2.6.1
ACK false alarm

The probability of ACK false alarm, P(DTX->ACK) (= false ACK detection when DTX is transmitted) shall not exceed the required error ratio for the Ec/N0 specified in Table 8.2.6.1.

Table 8.2.6.1: Performance requirements for ACK false alarm

	Propagation condition
	Received Ec/N0 (Test condition)

For UTRA AAS BS with Rx Diversity
	Required error ratio

	Static
	-19.9 dB
	< 10-2

	Case 1
	-13.1 dB
	< 10-2

	Case 2*
	-16.0 dB
	< 10-2

	Case 3*
	-17.8 dB
	< 10-2


8.2.6.2
ACK mis-detection

The probability of ACK mis-detection, P(ACK->NACK or DTX) (= mis-detected when ACK is transmitted) shall not exceed the required error ratio for the Ec/N0 specified in Table 8.2.6.2.

Table 8.2.6.2: Performance requirements for ACK mis-detection

	Propagation condition
	Received Ec/N0

For UTRA AAS BS with Rx Diversity
	Required error ratio

	Static
	-17.3 dB
	< 10-2

	Case 1
	-10.7 dB
	< 10-2

	Case 2*
	-13.6 dB
	< 10-2

	Case 3*
	-12.1 dB
	< 10-2


8.2.7
Performance of ACK/NACK detection for 4C-HSDPA HS-DPCCH
This requirement only applies to NodeB supporting 4C-HSDPA.

Performance requirements of HS-DPCCH signaling detection for 4C-HSDPA consist of two parts; ACK false alarm and ACK mis-detection. Requirements for these are 8.2.7.1.1 and 8.2.7.1.2, respectively. Performance requirements are specified for the reference measurement channel of HS-DPCCH and two propagation conditions: static and multi-path fading case 1. The reference measurement channel for HS-DPCCH is defined in TS 25.104 [2] Annex A.8A. The propagation conditions are defined TS 25.104 [2] in Annex B.1 and B.2.

Performance requirements of HS-DPCCH signaling detection for 4C-HSDPA apply also for HSDPA Multiflow operation on three/four cells on two frequencies without MIMO and HSDPA Multiflow operation on four cells on three frequencies without MIMO. If NodeB supports both 4C-HSDPA and HSDPA Multiflow operation on three/four cells on two frequencies without MIMO and/or HSDPA Multiflow operation on four cells on three frequencies without MIMO, performance of HS-DPCCH signaling detection shall be tested only once.
8.2.7.1
Performance requirements

8.2.7.1.1
ACK false alarm

The probability of ACK false alarm for each stream, P(DTX ->ACK) (=false ACK detection for a given stream in the detected HARQ message given that no HARQ message is transmitted) shall not exceed the required error ratio for the Ec/N0 specified in Table 8. 2.8.1.1.
Table 8.2.7.1.1: Performance requirements for ACK false alarm per stream
	Test Configuration1
	Propagation condition
	Received Ec/N0 [dB] (Test condition)

For UTRA AAS BS with Rx Diversity
	Required error ratio

	4/4/4
	Static
	-16.7
	< 10-2

	
	Case 1
	-11.4
	< 10-2

	4/2/2
	Static
	-16.7
	< 10-2

	
	Case 1
	-11.4
	< 10-2

	3/3/3
	Static
	-17.0
	< 10-2

	
	Case 1
	-11.4
	< 10-2

	3/2/1
	Static
	-17.0
	< 10-2

	
	Case 1
	-11.4
	< 10-2

	3/3/0
	Static
	-17.4
	< 10-2

	
	Case 1
	-12.5
	< 10-2

	Note:
Test configuration X/Y/Z denotes X number of carriers configured, Y number of active carriers, and Z number of carriers configured as MIMO out of Y carriers.


8.2.7.1.2
ACK mis-detection

The probability of ACK mis-detection for each stream, P(ACK->NACK, DTX (no transmission) or DTX codeword) (=an ACK for a given stream in a transmitted HARQ message is mis-detected as a NACK or DTX (no transmission) or DTX codeword in the received HARQ message) shall not exceed the required error ratio for the Ec/N0 specified in Table 8.2.7.1.2. This requirement shall be conditioned on that the ACK false alarm requirement in Section 8.2.7.1.1 above shall also be concurrently satisfied.
Table 8.2.7.1.2: Performance requirements for ACK mis-detection per stream conditioned on ACK false alarm per stream is less than 1%.
	Test Configuration1
	Propagation condition
	Received Ec/N0 [dB] (Test condition)

For UTRA AAS BS with Rx Diversity
	Required error ratio

	4/4/4
	Static
	-13.9
	< 10-2

	
	Case 1
	-8.7
	< 10-2

	4/2/2
	Static
	-14.4
	< 10-2

	
	Case 1
	-9.0
	< 10-2

	3/3/3
	Static
	-14.2
	< 10-2

	
	Case 1
	-8.6
	< 10-2

	3/2/1
	Static
	-15.0
	< 10-2

	
	Case 1
	-8.8
	< 10-2

	3/3/0
	Static
	-15.4
	< 10-2

	
	Case 1
	-10.5
	< 10-2

	Note:
Test configuration X/Y/Z denotes X number of carriers configured, Y number of active carriers, and Z number of carriers configured as MIMO out of Y carriers.


8.2.7.2
Applicability of requirements

The requirements shown in Table 8.2.7.1.1 and Table 8.2.7.1.2 are applicable according to Table 8.2.7.2. For each requirement, the requirement shall be tested with the highest number of configured, active and MIMO carriers that NodeB can support and the appropriate codebook subset is chosen for testing.
Table 8.2.7.2: Applicability of 4C-HSDPA HS-DPCCH requirements

	Number of Configured Carriers
	Number of Active Carriers
	Number of MIMO carriers
	HS-DPCCH Spreading Factor
	Codebook
	Requirements Applicability1

	4
	4
	0; 1; 2; 3; 4
	SF128
	Rel9 DC-MIMO codebook
	4/4/4 requirements

	3, 4
	2
	2
	SF128
	Rel9 DC-MIMO codebook

Repeated across half-slots
	4/2/2 requirements

	3, 4
	3
	1; 2; 3
	SF128
	Rel9 DC-MIMO codebook
	3/3/3 requirements2

	4
	3
	0
	
	
	

	4
	2
	0; 1
	SF128
	Rel9 DC-MIMO codebook

Repeated across half-slots
	3/2/1 requirements2

	3
	2
	1
	
	
	

	3
	1; 2; 3
	0
	SF256
	Rel10 TC-MIMO codebook
	3/3/0 requirements

	Note 1:
X/Y/Z requirements refer to the requirements in Table 8.17A and Table 8.17B with test configuration X/Y/Z.
Note 2:
3/3/3 and 3/2/1 requirements are applicable only when the NodeB does not support simultaneous 4 carrier operation.


8.2.8
Performance of ACK/NACK detection for 8C-HSDPA HS-DPCCH
This requirement only applies to NodeB supporting 8C-HSDPA.

In 8C-HSDPA two identical HS-DPCCH channels similar to the 4C-HSDPA HS-DPCCH are used and they are transmitted by means of I/Q multiplexing. One HS-DPCCH is serving carriers 1 to 4, while the other HS-DPCCH is serving carriers 5 to 8. The same performance requirements as for 4C-HSDPA HS-DPCCH, as defined in section  8.10A, shall apply for both I and Q HS-DPCCH channels.

Performance requirements are specified for the reference measurement channel of HS-DPCCH and two propagation conditions: static and multi-path fading case 1. The reference measurement channel for HS-DPCCH is defined in TS 25.104 [2] Annex A.8A. The propagation conditions are defined in TS 25.104 [2] Annex B.1 and B.2.

8.2.9
Demodulation of E-DPDCH in multipath fading condition 

The performance requirement of the E-DPDCH in multi path fading condition is determined by the minimum throughput, R. For the test parameters specified in Table 8.2.9-1, the minimum requirements are specified in Table 8..2.10-2. For a UTRA AAS BS supporting DC-HSUPA or DB-DC-HSUPA the requirements for FRC1, FRC2, FRC3 and FRC8 shall apply on each cell.

Table 8.2.9-1: Test parameters for testing E-DPDCH

	Parameter
	Unit
	Test

	RSN
	
	{0, 1, 2, 3}

	HARQ combining
	
	IR

	Maximum number of HARQ transmission
	
	4

	Power control
	
	OFF

	DPCCH slot format
	
	FRC8 or UTRA AAS BS supporting DC‑HSUPA or DB-DC-HSUPA
	1

	
	
	otherwise
	0

	E-DPCCH # code words
	
	1024, no optimization based on
 prior knowledge of valid code words.

	Physical channels to be turned on
	
	DPCCH, E-DPDCH and E-DPCCH


Table 8.2.9-2: Minimum Requirement for E-DPDCH

	Fixed 
Reference Channel
	Reference value, EC/N0 (dB), 
for R ≥ 30% and R ≥ 70% of maximum information bit rate

	Propagation conditions
	FRC1
	FRC2
	FRC3
	FRC4
	FRC5
	FRC6
	FRC7
	FRC8

	
	
	
	
	
	
	
	
	Non 
E-DPCCH boosting
	E-DPCCH Boosting



	Pedestrian  A
without RX diversity
	30%
	-2.4
	0.8
	2.4
	-7.1
	-4.4
	-1.4
	-15.0
	NA
	NA

	
	70%
	3.7
	7.1
	9.1
	-0.6
	2.1
	5.2
	-8.4
	16.2
	16.9

	Pedestrian  A
with RX diversity
	30%
	-6.2
	-3.1
	-1.4
	-10.6
	-8.0
	-5.0
	-18.3
	NA
	NA

	
	70%
	-1.0
	2.2
	4.1
	-5.2
	-2.6
	0.2
	-13.3
	10.1
	10.4

	Pedestrian  B
without RX diversity*
	30%
	-2.5
	1.1
	3.5
	-7.5
	-4.7
	-1.3
	-13.6
	NA
	NA

	
	70%
	3.9
	NA
	NA
	-2.1
	0.9
	5.3
	-10.1
	NA
	NA

	Pedestrian  B
with RX diversity*
	30%
	-6.1
	-3.1
	-1.0
	-10.7
	-8.1
	-4.9
	-18.0
	NA
	NA

	
	70%
	-0.3
	3.9
	8.2
	-5.7
	-2.9
	0.7
	-13.8
	12.4
	13.1

	Vehicular 30
without RX diversity*
	30%
	-2.5
	1.0
	3.2
	-7.5
	-4.6
	-1.4
	-14.3
	NA
	NA

	
	70%
	4.9
	NA
	NA
	-1.7
	1.4
	5.8
	-10.1
	NA
	NA

	Vehicular 30
with RX diversity*
	30%
	-6.1
	-2.9
	-0.9
	-10.7
	-8.0
	-4.9
	-17.6
	NA
	NA

	
	70%
	0.6
	4.7
	8.8
	-5.4
	-2.6
	1.0
	-13.7
	13.3
	13.6

	Vehicular 120
without RX diversity*
	30%
	-2.1
	1.3
	3.6
	-7.3
	-4.2
	-1.2
	-14.0
	NA
	NA

	
	70%
	5.1
	NA
	NA
	-1.3
	1.5
	6.1
	-10.1
	NA
	NA

	Vehicular 120
with RX diversity*
	30%
	-5.7
	-2.6
	-0.5
	-10.4
	-7.6
	-4.3
	-17.0
	NA
	NA

	
	70%
	0.7
	5.0
	9.5
	-5.1
	-2.3
	1.2
	-13.2
	NA
	NA


8.2.10
Demodulation of E-DPDCH and S-E-DPDCH in multipath fading condition for UL MIMO

The performance requirements of the E-DPDCH and S-E-DPDCH in multi path fading condition for UL MIMO are determined by the minimum throughput, R. For the test parameters specified in Table 8.2.10-1, the minimum requirements are specified in Table 8.2.10-2.

Table 8.2.10-1: Test parameters for testing E-DPDCH and S-E-DPDCH for UL MIMO

	Parameter
	Test

	RSN
	{0, 1, 2, 3}

	HARQ combining
	IR

	Maximum number of HARQ transmission
	4

	Power control
	OFF

	TX weight vector selection
	A fixed precoding weight vector

	Physical channels to be turned on
	DPCCH, S-DPCCH, E-DPCCH, S-E-DPCCH, E-DPDCH and S-E-DPDCH


Table 8.2.10-2: Minimum Requirements for E-DPDCH and S-E-DPDCH for UL MIMO

	Fixed 
Reference Channel
	Reference value, EC/N0 (dB), 
for R ≥ 70% of maximum information bit rate

	Propagation conditions
	FRC9
	FRC10

	
	E-DPDCH
	S-E-DPDCH
	E-DPDCH
	S-E-DPDCH

	Ped A,  3 km/h
	9.1
	9.1
	17.8
	17.8

	Veh A,  3 km/h
	10.4
	10.4
	N/A
	N/A


8.2.11
Performance of signalling detection for E-DPCCH in multipath fading condition

The performance requirement of the E-DPCCH in multi path fading condition is determined by the false alarm rate and the missed detection rate. For the test parameters specified in Table 8..2.12-1, the minimum requirements are specified in Table 8.2.11-2 and 8.2.11-3.

Table 8.2.11-1: Test parameters for testing E-DPCCH

	Parameter
	Unit
	Test

	Power control
	
	Off

	E-DPCCH # code words
	
	1024, no optimization based on
 prior knowledge of valid code words.

	Physical channels to be turned on for missed detection test
	
	DPCCH, E-DPDCH and E-DPCCH

	Physical channels to be turned on for false alarm test
	
	DPCCH


Table 8.2.11-2: Performance requirements for E-DPCCH false alarm 

	Propagation conditions
	Received Ec/N0
	Required detection probability

	
	FRC1
	FRC4
	

	Pedestrian A without RX diversity
	-1.6 dB
	-5.0 dB
	< 10-2

	Pedestrian A with RX diversity
	-11.2 dB
	-12.3 dB
	< 10-2

	Pedestrian B without RX diversity*
	-13.8 dB
	-15.2 dB
	< 10-2

	Pedestrian B with RX diversity*
	-16.4 dB
	-17.6 dB
	< 10-2

	Vehicular 30 without RX diversity*
	-12.1 dB
	-16.7 dB
	< 10-2

	Vehicular 30 with RX diversity*
	-15.7 dB
	-18.6 dB
	< 10-2

	Vehicular 120 without RX diversity*
	-13.8 dB
	-18.3 dB
	< 10-2

	Vehicular 120 with RX diversity*
	-17.1 dB
	-19.6 dB
	< 10-2


Table 8.2.11-3: Performance requirements for E-DPCCH missed detection 

	Propagation conditions
	Received Ec/N0
	Required missed detection probability

	
	FRC1
	FRC4
	

	Pedestrian A without RX diversity
	13.7 dB
	7.4 dB
	< 2*10-3

	Pedestrian A with RX diversity
	1.2 dB
	-2.8 dB
	< 2*10-3

	Pedestrian B without RX diversity*
	1.5 dB
	-2.8 dB
	< 2*10-3

	Pedestrian B with RX diversity*
	-4.0 dB
	-8.1 dB
	< 2*10-3

	Vehicular 30 without RX diversity*
	3.2 dB
	-4.3 dB
	< 2*10-3

	Vehicular 30 with RX diversity*
	-3.3 dB
	-9.1 dB
	< 2*10-3

	Vehicular 120 without RX diversity*
	1.5 dB
	-5.9 dB
	< 2*10-3

	Vehicular 120 with RX diversity*
	-4.7 dB
	-10.1 dB
	< 2*10-3


8.3
Minimum performance Requirements for Single RAT UTRA TDD

Performance requirements for the BS are specified for the measurement channels defined in TS 25.105 [3] Annex A and the propagation conditions in TS 25.105 [3] Annex B. The requirements only apply to those measurement channels that are supported by the base station. 

Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for a BS supporting MC-HSUPA are defined in terms of single carrier requirements.
The requirements only apply to a base station with dual receiver antenna diversity unless otherwise stated. The required Îor/Ioc shall be applied separately at each antenna port.

Table 8.3: Summary of Base Station performance targets

	Physical channel
	Measurement channel
	Static
	Multi-path

Case 1
	Multi-path

Case 2 
	Multi-path Case 3 

	
	
	Performance metric

	DCH
	12.2 kbps
	BLER<10-2
	BLER<10-2
	BLER<10-2
	BLER<10-2

	
	64 kbps
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2
	BLER< 

10-1, 10-2, 10-3

	
	144 kbps
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2, 10-3

	
	384 kbps
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2
	BLER<

10-1, 10-2, 10-3

	*Note: Optional condition, not applicable for all BSs. 


8.3.1
Demodulation in static propagation conditions

8.3.1.1
Demodulation of DCH

The performance requirement of DCH in static propagation conditions is determined by the maximum Block Error Rate (BLER ) allowed when the receiver input signal is at a specified Îor/Ioc limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.3.1.1.1
Minimum requirement 1,28 Mcps TDD 

For the parameters specified in Table 8.3.1.1.1-1 the BLER should not exceed the piece-wise linear BLER curve specified in Table 8.3.1.1.1-2. These requirements are applicable for TFCS size 16.

Table 8.3.1.1.1-1: Parameters in static propagation conditions

	Parameters
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Number of DPCHo
	
	4
	1
	1
	0

	Spread factor of DPCHo
	
	8
	8
	8
	-

	Scrambling code and basic midamble code number*
	
	0
	0
	0
	0

	DPCH Channelization Codes*
	C(k,Q)
	C(1,8)
	C(1,2)
	C(1,2)
	C(1,2)
C(9,16)

	DPCHo Channelization Codes*
	C(k,Q)
	C(i,8)

2≤ i ≤5
	C(5,8)
	C(5,8)
	-
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	dB
	-7
	-7
	-7
	0

	Ioc 
	Wide Area BS
	dBm/ 1.28MHz
	-91

	
	Local Area BS
	dBm/ 1.28MHz
	-77

	Information Data Rate
	Kbps
	12.2
	64
	144
	384

	*Note: Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.


Table 8.3.1.1.1.2-2: Performance requirements in AWGN channel.

	Test Number
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[dB]
	BLER 

	1
	0.5
	10-2

	2
	-1.1
	10-1

	
	-0.7
	10-2

	3
	-0.5
	10-1

	
	-0.3
	10-2

	4
	0.6
	10-1

	
	0.8
	10-2


8.3.2
Demodulation of DCH in multipath fading conditions 

8.3.2.1
Multipath fading Case 1

The performance requirement of DCH in multipath fading Case 1 is determined by the maximum Block Error Rate (BLER ) allowed when the receiver input signal is at a specified Îor/Ioc limit. The BLER is calculated for each of the measurement channels supported by the base station.

8.3.2.1.1
Minimum requirement 1,28 Mcps TDD

For the parameters specified in Table 8.3.2.1.1-1 the BLER should not exceed the piece-wise linear BLER curve specified in Table 8.3.2.1.1-2.These requirements are applicable for TFCS size 16.

Table 8.3.2.1.1-1: Parameters in multipath Case 1 channel

	Parameters
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Number of DPCHo
	
	4
	1
	1
	0

	Spread factor of DPCHo
	
	8
	8
	8
	-

	Scrambling code and basic midamble code number*
	
	0
	0
	0
	0

	DPCH Channelization Codes*
	C(k,Q)
	C(1,8)
	C(1,2)
	C(1,2)
	C(1,2)
C(9,16)

	DPCHo Channelization Codes*
	C(k,Q)
	C(i,8)

2≤ i ≤5
	C(5,8)
	C(5,8)
	-
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	dB
	-7
	-7
	-7
	0

	Ioc
	Wide Area BS
	dBm/1.28 MHz
	-91

	
	Local Area BS
	dBm/1.28 MHz
	-77

	Information Data Rate
	Kbps
	12.2
	64
	144
	384

	*Note: Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.


Table 8.3.2.1.1-2: Performance requirements in multipath Case 1 channel.

	Test Number
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[dB]
	BLER

	1
	10.7
	10-2

	2
	5.3
	10-1

	
	9.6
	10-2

	3
	5.7
	10-1

	
	10.3
	10-2

	4
	6.8
	10-1

	
	10.9
	10-2


8.3.2.2
Multipath fading Case 2

The performance requirement of DCH in multipath fading Case 2 is determined by the maximum Block Error Rate (BLER ) allowed when the receiver input signal is at a specified Îor/Ioc limit. The BLER is calculated for each of the measurement channels supported by the base station.

This requirement shall not be applied to the Local Area BS.

8.3.2.2.1
Minimum requirement 1,28 Mcps TDD 

For the parameters specified in Table 8.3.2.2.1-1 the BLER should not exceed the piece-wise linear BLER curve specified in Table 8.3.2.2.1-2. These requirements are applicable for TFCS size 16.

Table 8.3.2.2.1-1: Parameters in multipath Case 2 channel

	Parameters
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Number of DPCHo
	
	4
	1
	1
	0

	Spread factor of DPCHo
	
	8
	8
	8
	-

	Scrambling code and basic midamble code number*
	
	0
	0
	0
	0

	DPCH Channelization Codes*
	C(k,Q)
	C(1,8)
	C(1,2)
	C(1,2)
	C(1,2)
C(9,16)

	DPCHo Channelization Codes*
	C(k,Q)
	C(i,8)

2≤ i ≤5
	C(5,8)
	C(5,8)
	-
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	dB
	-7
	-7
	-7
	0

	Ioc
	dBm/1.28 MHz
	-91

	Information Data Rate
	Kbps
	12.2
	64
	144
	384

	*Note: Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.


Table 8.3.2.2.1-2: Performance requirements in multipath Case 2 channel.

	Test Number
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[dB]
	BLER

	1
	6.7
	10-2

	2
	3.5
	10-1

	
	5.9
	10-2

	3
	4.0
	10-1

	
	6.4
	10-2

	4
	4.8
	10-1

	
	7.1
	10-2


8.3.2.3
Multipath fading Case 3

The performance requirement of DCH in multipath fading Case 3 is determined by the maximum Block Error Rate (BLER ) allowed when the receiver input signal is at a specified Îor/Ioc limit. The BLER is calculated for each of the measurement channels supported by the base station.

This requirement shall not be applied to the Local Area BS.

8.3.2.3.1
Minimum requirement 1,28 Mcps TDD

For the parameters specified in Table 8.3.2.3-1 the BLER should not exceed the piece-wise linear BLER curve specified in Table 8.3.2.3.1-2. These requirements are applicable for TFCS size 16.

Table 8.3.2.3.1-1: Parameters in multipath Case 3 channel

	Parameters
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Number of DPCHo
	
	4
	1
	1
	0

	Spread factor of DPCHo
	
	8
	8
	8
	-

	Scrambling code and basic midamble code number*
	
	0
	0
	0
	0

	DPCH Channelization Codes*
	C(k,Q)
	C(1,8)
	C(1,2)
	C(1,2)
	C(1,2)
C(9,16)

	DPCHo Channelization Codes*
	C(k,Q)
	C(i,8)

2≤ i ≤5
	C(5,8)
	C(5,8)
	-
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	dB
	-7
	-7
	-7
	0

	Ioc
	dBm/1.28 MHz
	-91

	Information Data Rate
	Kbps
	12.2
	64
	144
	384

	*Note: Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.


Table 8.3.2.3.1-2: Performance requirements in multipath Case 3 channel.

	Test Number
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[dB]
	BLER

	1
	5.9
	10-2

	2
	3.2
	10-1

	
	4.8
	10-2

	
	6.1
	10-3

	3
	3.7
	10-1

	
	5.0
	10-2

	
	6.1
	10-3

	4
	3.9
	10-1

	
	4.8
	10-2

	
	5.7
	10-3


8.3.4
Demodulation of E-DCH FRC in multipath fading conditions 

8.3.4.1
Minimum requirement 1.28 Mcps TDD
The performance requirement of the E-DCH in multi path fading condition is determined by the minimum throughput, R. For the test parameters specified in Table 8.3.4.1-1, the minimum requirements are specified in Table 8.3.4.1-2. For a BS supporting MC-HSUPA the requirements shall apply on each carrier.
Table 8.3.4.1.2-1: Test parameters for testing E-DCH (1.28 Mcps TDD Option)

	Parameter
	Unit
	Value

	
	
	FRC1
	FRC2
	FRC3
	FRC4

	Max information rate
	kbps
	56.4
	227.8
	515.6
	1281.2

	Ioc 
	Wide Area BS
	dBm/1.28 MHz
	-91

	
	Local Area BS
	dBm/1.28MHz
	-77

	Scrambling code and basic midamble code number*
	
	0
	0
	0
	0

	E-PUCH channelization code*
	C(k, Q)
	C(1, 4)
	C(1, 2)
	C(1,2)
	C(1,1)

	RSN
	
	{0, 1, 2, 3}

	HARQ combining
	
	IR

	Maximum number of HARQ transmission
	
	4

	Power control
	
	OFF

	Receiver antenna diversity
	
	ON

	Midamble
	
	Default midamble

	Propagation condition
	
	PA3, PB3, VA30

	*Note: Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code


Table 8.3.4.1.2-2: Minimum Requirement for E-DCH (1.28 Mcps TDD Option)

	Fixed 
Reference Channel
	Reference value, Îor/Ioc (dB), 
for R ≥ 30% and R ≥ 70% of maximum information bit rate

	Propagation conditions
	FRC1
	FRC2
	FRC3
	FRC4

	Pedestrian A (3 kmph)
	30%
	-6.78
	-1.58
	2.84
	6.34

	
	70%
	-1.83
	4.6
	10.19
	13.45

	Pedestrian B (3 kmph)
	30%
	-5.62
	-1.1
	2.88
	6.55

	
	70%
	-1.65
	5.09
	8.99
	12.26

	Vehicular A (30 kmph)
	30%
	-4.96
	-0.88
	3.09
	7.14

	
	70%
	-1.2
	6.0
	10.89
	14.01


8.3.5
Performance of ACK detection for HS-SICH 
8.3.5.1
Minimum requirement 1.28 Mcps TDD
The performance requirement of the HS-SICH type 1is ACK error detection, P(ACK->NACK). Performance requirements are specified for the reference measurement channel of HS-SICH type 1 and four propagation conditions: static, multi-path fading case 1, case2 and case3. The reference measurement channel for HS-SICH type 1 is defined in TS 25.105 [3] Annex A.4. The propagation conditions are defined in TS 25.105 [3] Annex B.2.1.
For the test parameters specified in Table 8.3.5.1-1, the minimum requirements are specified in Table 8.3.5.1-2.

Table 8.3.5.1-1: Test parameters for testing ACK error detection using HS-SICH type1 (1.28Mcps TDD Option)

	Parameters
	Unit
	Test

	Number of DPCHo
	
	2

	Spread factor of DPCHo
	
	8

	Scrambling code and basic midamble code number (note)
	
	0

	DPCHo Channelization Codes*
	C(k,Q)
	C(i,8)

2≤ i ≤3
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	dB
	-7

	Ioc
	Wide Area BS
	dBm/1.28 MHz
	-91

	Closed loop power control
	
	Off

	Midamble
	
	Default midamble

	Propagation condition
	
	Static, case1, case2 and case3

	NOTE: Refer to TS 25.223 for definition of channelizationcodes and cell parameter.


Table 8.3.5.1-2: Minimum Requirement for ACK error detection using HS-SICH type1 (1.28Mcps TDD Option)

	Propagation condition
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[dB]
	Required error ratio

	Static
	-3.1
	< 10-2

	Case 1
	1.2
	< 10-2

	Case 2*
	0.9
	< 10-2

	Case 3*
	0.2
	< 10-2


The performance requirement of the HS-SICH type2 is ACK error detection, P(ACK->NACK). Performance requirements are specified for the reference measurement channel of HS-SICH type2 and three propagation conditions: static, multi-path fading case 1, and case2. The reference measurement channel for HS-SICH type2 is defined in TS 25.105 [3] Annex A.4. The propagation conditions are defined in TS 25.105 [3] Annex B.2.1.
For the test parameters specified in Table 8.3.5.1-3, the minimum requirements are specified in Table 8.3.5.1-4.

Table 8.3.5.1-3: Test parameters for testing ACK error detection using HS-SICH type2 (1.28Mcps TDD Option)

	Parameters
	Unit
	Test

	Number of DPCHo
	
	2

	Spread factor of DPCHo
	
	8

	Scrambling code and basic midamble code number (note)
	
	0

	DPCHo Channelization Codes*
	C(k,Q)
	C(i,8)

2≤ i ≤3
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	dB
	-4.8

	Ioc
	Wide Area BS
	dBm/1.28 MHz
	-91

	Closed loop power control
	
	Off

	Midamble
	
	Default midamble

	Propagation condition
	
	Static, case1, and case2

	NOTE: Refer to TS 25.223 for definition of channelizationcodes and cell parameter.


Table 8.3.5.1-4: Minimum Requirement for ACK error detection using HS-SICH type2 (1.28Mcps TDD Option)

	Propagation condition
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	Required error ratio

	Static
	-5.3
	< 10-2

	Case 1
	-1.2
	< 10-2

	Case 2*
	-0.7
	< 10-2


8.3
Minimum Performance Requirements for Single RAT E-UTRA 

Performance requirements for the BS are specified for the fixed reference channels defined in TS 36.104 [4] Annex A and the propagation conditions in TS 36.104 [4] Annex B. The requirements only apply to those FRCs that are supported by the base station. 

NOTE:
In normal operating conditions the BS in FDD operation is configured to transmit and receive at the same time. The transmitter may be off for some of the tests as specified in 37.145 [x].

The SNR used in this clause is specified based on a single carrier and 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 transmission bandwidth over the duration of a subframe.

8.3.1
Performance requirements for PUSCH

8.3.1.1
Requirements in multipath fading propagation conditions

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 TS 36.104 [4] Annex A. The performance requirements assume HARQ retransmissions. For 2Tx test signal the HARQ retransmissions for two codewords are independent. 
Table 8.3.1-1 Test parameters for testing PUSCH

	Parameter
	Value

	Maximum number of HARQ transmissions
	4

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

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)


8.3.1.1.1
Minimum requirements

The throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables 8.3.1.1.1-1 to 8.3.1.1.1-6 at the given SNR for 1Tx test signal and in tables 8.3.1.1.1-7 to 8.3.1.1.1-12 for 2Tx test signal corresponding to two layer spatial multiplexing transmission. The number of active receiver units in the AAS BS under test is indicated in the corresponding tables below.
Table 8.3.1.1.1-1 Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth, 1TX 
	Number of TX 
	Number of Active receiver units 
	Cyclic prefix
	Propagation conditions and correlation matrix (TS 36.104 [4] Annex B)
	FRC
(TS 36.104 [4] Annex A)

	Fraction of  maximum throughput
	SNR

[dB]

	1
	2
	Normal
	EPA 5Hz Low
	A3-2
	30%
	-4.1

	
	
	
	
	
	70%
	0.1 

	
	
	
	
	A4-3
	70%
	10.6 

	
	
	
	
	A5-2
	70%
	17.7

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-2.7

	
	
	
	
	
	70%
	1.8

	
	
	
	
	A4-1
	30%
	4.4

	
	
	
	
	
	70%
	11.3

	
	
	
	
	A5-1
	70%
	18.6

	
	
	
	EVA 70Hz Low
	A3-2
	30%
	-3.9

	
	
	
	
	
	70%
	0.7

	
	
	
	
	A4-3
	30%
	4.0

	
	
	
	
	
	70%
	11.9

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-2.4

	
	
	
	
	
	70%
	2.4

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-2.2

	
	
	
	
	
	70%
	2.9

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	4.8

	
	
	
	
	
	70%
	13.5

	
	4
	Normal
	EPA 5Hz Low
	A3-2
	30%
	-6.6

	
	
	
	
	
	70%
	-3.1

	
	
	
	
	A4-3
	70%
	7.1

	
	
	
	
	A5-2
	70%
	14.4

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-5.0

	
	
	
	
	
	70%
	-1.3

	
	
	
	
	A4-1
	30%
	1.3

	
	
	
	
	
	70%
	7.8

	
	
	
	
	A5-1
	70%
	15.4

	
	
	
	EVA 70Hz Low
	A3-2
	30%
	-6.3

	
	
	
	
	
	70%
	-2.7

	
	
	
	
	A4-3
	30%
	0.8

	
	
	
	
	
	70%
	8.3

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-4.8

	
	
	
	
	
	70%
	-1.0

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-4.6

	
	
	
	
	
	70%
	-0.6

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	1.6

	
	
	
	
	
	70%
	9.9

	
	8
	Normal
	EPA 5Hz Low
	A3-2
	30%
	-9.4

	
	
	
	
	
	70%
	-6.4

	
	
	
	
	A4-3
	70%
	4.0

	
	
	
	
	A5-2
	70%
	10.9

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-7.2

	
	
	
	
	
	70%
	-3.8

	
	
	
	
	A4-1
	30%
	-1.7

	
	
	
	
	
	70%
	4.6

	
	
	
	
	A5-1
	70%
	11.7

	
	
	
	EVA 70Hz Low
	A3-2
	30%
	-9.0

	
	
	
	
	
	70%
	-5.8

	
	
	
	
	A4-3
	30%
	-2.5

	
	
	
	
	
	70%
	4.8

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-6.8

	
	
	
	
	
	70%
	-3.6

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.7

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-1.1

	
	
	
	
	
	70%
	6.4


Table 8.3.1.1.1-2 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth, 1 TX 
	Number of TX 
	Number of Active receiver units 
	Cyclic prefix
	Propagation conditions and correlation matrix (TS 36.104 [4] Annex B)
	FRC
(TS 36.104 [4] Annex A) 
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Normal
	EPA 5Hz Low
	A3-3
	30%
	-4.1

	
	
	
	
	
	70%
	0.1

	
	
	
	
	A4-4
	70%
	10.9

	
	
	
	
	A5-3
	70%
	18.1

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-2.8

	
	
	
	
	
	70%
	1.8

	
	
	
	
	A4-1
	30%
	4.3

	
	
	
	
	
	70%
	11.5

	
	
	
	
	A5-1
	70%
	18.8

	
	
	
	EVA 70Hz Low
	A3-3
	30%
	-4.0

	
	
	
	
	
	70%
	0.6

	
	
	
	
	A4-4
	30%
	4.7

	
	
	
	
	
	70%
	12.5

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-2.5

	
	
	
	
	
	70%
	2.4

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-2.2

	
	
	
	
	
	70%
	2.9

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	4.7

	
	
	
	
	
	70%
	13.5

	
	4
	Normal
	EPA 5Hz Low
	A3-3
	30%
	-6.8

	
	
	
	
	
	70%
	-3.4

	
	
	
	
	A4-4
	70%
	7.7

	
	
	
	
	A5-3
	70%
	14.4

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-5.0

	
	
	
	
	
	70%
	-1.3

	
	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	
	70%
	7.8

	
	
	
	
	A5-1
	70%
	15.4

	
	
	
	EVA 70Hz Low
	A3-3
	30%
	-6.5

	
	
	
	
	
	70%
	-2.9

	
	
	
	
	A4-4
	30%
	1.6

	
	
	
	
	
	70%
	8.7

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-4.8

	
	
	
	
	
	70%
	-0.9

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-4.6

	
	
	
	
	
	70%
	-0.6

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	1.5

	
	
	
	
	
	70%
	9.9

	
	8
	Normal
	EPA 5Hz Low
	A3-3
	30%
	-9.6

	
	
	
	
	
	70%
	-6.6

	
	
	
	
	A4-4
	70%
	4.1

	
	
	
	
	A5-3
	70%
	11.1

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-7.1

	
	
	
	
	
	70%
	-4.0

	
	
	
	
	A4-1
	30%
	-1.6

	
	
	
	
	
	70%
	4.4

	
	
	
	
	A5-1
	70%
	11.7

	
	
	
	EVA 70Hz Low
	A3-3
	30%
	-9.3

	
	
	
	
	
	70%
	-5.9

	
	
	
	
	A4-4
	30%
	-2.8

	
	
	
	
	
	70%
	4.8

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-7.0

	
	
	
	
	
	70%
	-3.7

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.8

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-1.2

	
	
	
	
	
	70%
	6.5

	Note*: Not applicable for Local Area BS.


Table 8.3.1.1.1-3 Minimum requirements for PUSCH, 5 MHz Channel Bandwidth, 1 TX 
	Number of TX 
	Number of Active receiver units
	Cyclic prefix
	Propagation conditions a and correlation matrix (TS 36.104 [4] Annex B)
	FRC
(TS 36.104 [4] Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	2
	Normal
	EPA 5Hz Low
	A3-4
	30%
	-4.7

	
	
	
	
	
	70%
	-0.7

	
	
	
	
	A4-5
	70%
	10.4

	
	
	
	
	A5-4
	70%
	18.0

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-2.7

	
	
	
	
	
	70%
	1.8

	
	
	
	
	A4-1
	30%
	4.3

	
	
	
	
	
	70%
	11.5

	
	
	
	
	A5-1
	70%
	18.6

	
	
	
	EVA 70Hz Low
	A3-4
	30%
	-4.5

	
	
	
	
	
	70%
	-0.1

	
	
	
	
	A4-5
	30%
	4.3

	
	
	
	
	
	70%
	12.3

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-2.5

	
	
	
	
	
	70%
	2.4

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-2.2

	
	
	
	
	
	70%
	2.9

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	4.8

	
	
	
	
	
	70%
	13.5

	
	4
	Normal
	EPA 5Hz Low
	A3-4
	30%
	-7.1

	
	
	
	
	
	70%
	-3.8

	
	
	
	
	A4-5
	70%
	7.6

	
	
	
	
	A5-4
	70%
	14.4

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-5.1

	
	
	
	
	
	70%
	-1.4

	
	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	
	70%
	7.9

	
	
	
	
	A5-1
	70%
	15.5

	
	
	
	EVA 70Hz Low
	A3-4
	30%
	-6.9

	
	
	
	
	
	70%
	-3.3

	
	
	
	
	A4-5
	30%
	1.2

	
	
	
	
	
	70%
	8.3

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-4.8

	
	
	
	
	
	70%
	-0.9

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-4.6

	
	
	
	
	
	70%
	-0.6

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	1.6

	
	
	
	
	
	70%
	9.9

	
	8
	Normal
	EPA 5Hz Low
	A3-4
	30%
	-10.1

	
	
	
	
	
	70%
	-7.2

	
	
	
	
	A4-5
	70%
	4.0

	
	
	
	
	A5-4
	70%
	11.3

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-7.1

	
	
	
	
	
	70%
	-3.9

	
	
	
	
	A4-1
	30%
	-1.9

	
	
	
	
	
	70%
	4.4

	
	
	
	
	A5-1
	70%
	11.7

	
	
	
	EVA 70Hz Low
	A3-4
	30%
	-9.9

	
	
	
	
	
	70%
	-6.7

	
	
	
	
	A4-5
	30%
	-2.5

	
	
	
	
	
	70%
	4.6

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-6.9

	
	
	
	
	
	70%
	-3.4

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.9

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-1.2

	
	
	
	
	
	70%
	6.4

	Note*: Not applicable for Local Area BS.


Table 8.3.1.1.1-4 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth, 1 TX 
	Number of TX 
	Number of Active receiver units
	Cyclic prefix
	Propagation conditions and correlation matrix (TS 36.104 [4] Annex B)
	FRC
(TS 36.104 [4] Annex A) 
	Fraction of maximum throughput
	SNR

[dB]

	1
	2
	Normal
	EPA 5Hz Low
	A3-5
	30%
	-4.2

	
	
	
	
	
	70%
	-0.4

	
	
	
	
	A4-6
	70%
	10.8

	
	
	
	
	A5-5
	70%
	18.3

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-2.7

	
	
	
	
	
	70%
	1.9

	
	
	
	
	A4-1
	30%
	4.3

	
	
	
	
	
	70%
	11.4

	
	
	
	
	A5-1
	70%
	18.8

	
	
	
	EVA 70Hz Low
	A3-5
	30%
	-4.1

	
	
	
	
	
	70%
	0.1

	
	
	
	
	A4-6
	30%
	4.5

	
	
	
	
	
	70%
	12.6

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-2.5

	
	
	
	
	
	70%
	2.4

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-2.2

	
	
	
	
	
	70%
	2.9

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	4.8

	
	
	
	
	
	70%
	13.6

	
	4
	Normal
	EPA 5Hz Low
	A3-5
	30%
	-6.8

	
	
	
	
	
	70%
	-3.5

	
	
	
	
	A4-6
	70%
	7.5

	
	
	
	
	A5-5
	70%
	14.7

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-5.0

	
	
	
	
	
	70%
	-1.2

	
	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	
	70%
	7.9

	
	
	
	
	A5-1
	70%
	15.5

	
	
	
	EVA 70Hz Low
	A3-5
	30%
	-6.7

	
	
	
	
	
	70%
	-2.9

	
	
	
	
	A4-6
	30%
	0.7

	
	
	
	
	
	70%
	8.0

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-4.8

	
	
	
	
	
	70%
	-0.9

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-4.6

	
	
	
	
	
	70%
	-0.6

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	1.7

	
	
	
	
	
	70%
	10.3

	
	8
	Normal
	EPA 5Hz Low
	A3-5
	30%
	-9.8

	
	
	
	
	
	70%
	-6.7

	
	
	
	
	A4-6
	70%
	4.2

	
	
	
	
	A5-5
	70%
	11.5

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-6.9

	
	
	
	
	
	70%
	-3.8

	
	
	
	
	A4-1
	30%
	-1.7

	
	
	
	
	
	70%
	4.5

	
	
	
	
	A5-1
	70%
	11.9

	
	
	
	EVA 70Hz Low
	A3-5
	30%
	-9.7

	
	
	
	
	
	70%
	-6.2

	
	
	
	
	A4-6
	30%
	-2.6

	
	
	
	
	
	70%
	4.7

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-6.8

	
	
	
	
	
	70%
	-3.6

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.8

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-1.1

	
	
	
	
	
	70%
	6.5

	Note*: Not applicable for Local Area BS.


Table 8.3.1.1.1-5 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth, 1 TX
	Number of TX
	Number of Active receiver units
	Cyclic prefix
	Propagation conditions and correlation matrix (TS 36.104 [4] Annex B) 
	FRC
(TS 36.104 [4] Annex A) 
	Fraction of maximum throughput
	SNR

[dB]

	1
	2
	Normal
	EPA 5Hz Low
	A3-6
	30%
	-4.5

	
	
	
	
	
	70%
	-0.8

	
	
	
	
	A4-7
	70%
	11.3

	
	
	
	
	A5-6
	70%
	18.8

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-2.8

	
	
	
	
	
	70%
	1.8

	
	
	
	
	A4-1
	30%
	4.2

	
	
	
	
	
	70%
	11.4

	
	
	
	
	A5-1
	70%
	18.7

	
	
	
	EVA 70Hz Low
	A3-6
	30%
	-4.5

	
	
	
	
	
	70%
	-0.3

	
	
	
	
	A4-7
	30%
	4.2

	
	
	
	
	
	70%
	12.9

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-2.5

	
	
	
	
	
	70%
	2.4

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-2.2

	
	
	
	
	
	70%
	2.9

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	4.9

	
	
	
	
	
	70%
	13.6

	
	4
	Normal
	EPA 5Hz Low
	A3-6
	30%
	-7.2

	
	
	
	
	
	70%
	-3.8

	
	
	
	
	A4-7
	70%
	7.6

	
	
	
	
	A5-6
	70%
	15.0

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-5.0

	
	
	
	
	
	70%
	-1.2

	
	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	
	70%
	7.9

	
	
	
	
	A5-1
	70%
	15.7

	
	
	
	EVA 70Hz Low
	A3-6
	30%
	-7.0

	
	
	
	
	
	70%
	-3.3

	
	
	
	
	A4-7
	30%
	0.7

	
	
	
	
	
	70%
	8.5

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-4.8

	
	
	
	
	
	70%
	-1.0

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-4.6

	
	
	
	
	
	70%
	-0.6

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	1.6

	
	
	
	
	
	70%
	10.1

	
	8
	Normal
	EPA 5Hz Low
	A3-6
	30%
	-10.4

	
	
	
	
	
	70%
	-7.3

	
	
	
	
	A4-7
	70%
	4.4

	
	
	
	
	A5-6
	70%
	11.8

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-7.1

	
	
	
	
	
	70%
	-4.0

	
	
	
	
	A4-1
	30%
	-1.7

	
	
	
	
	
	70%
	4.4

	
	
	
	
	A5-1
	70%
	11.7

	
	
	
	EVA 70Hz Low
	A3-6
	30%
	-10.1

	
	
	
	
	
	70%
	-6.8

	
	
	
	
	A4-7
	30%
	-2.5

	
	
	
	
	
	70%
	5.0

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-7.0

	
	
	
	
	
	70%
	-3.6

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.9

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-1.1

	
	
	
	
	
	70%
	6.7

	Note*: Not applicable for Local Area BS.


Table 8.3.1.1.1-6 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth, 1 TX
	Number of TX
	Number of Active receiver units
	Cyclic prefix
	Propagation conditions and correlation matrix (TS 36.104 [4] Annex B)
	FRC
(TS 36.104 [4]Annex A) 
	Fraction of maximum throughput
	SNR

[dB]

	1
	2
	Normal
	EPA 5Hz Low
	A3-7
	30%
	-4.2

	
	
	
	
	
	70%
	-0.4 

	
	
	
	
	A4-8
	70%
	11.5 

	
	
	
	
	A5-7
	70%
	19.7

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-2.7 

	
	
	
	
	
	70%
	1.8 

	
	
	
	
	A4-1
	30%
	4.3 

	
	
	
	
	
	70%
	11.5 

	
	
	
	
	A5-1
	70%
	18.7

	
	
	
	EVA 70Hz Low
	A3-7
	30%
	-4.1 

	
	
	
	
	
	70%
	0.2 

	
	
	
	
	A4-8
	30%
	4.2 

	
	
	
	
	
	70%
	13.0 

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-2.4 

	
	
	
	
	
	70%
	2.4 

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-2.1 

	
	
	
	
	
	70%
	2.9 

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	4.7 

	
	
	
	
	
	70%
	13.6 

	
	4
	Normal
	EPA 5Hz Low
	A3-7
	30%
	-6.8

	
	
	
	
	
	70%
	-3.5

	
	
	
	
	A4-8
	70%
	7.5

	
	
	
	
	A5-7
	70%
	15.9

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-5.1

	
	
	
	
	
	70%
	-1.3

	
	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	
	70%
	7.9

	
	
	
	
	A5-1
	70%
	15.6

	
	
	
	EVA 70Hz Low
	A3-7
	30%
	-6.7

	
	
	
	
	
	70%
	-2.9

	
	
	
	
	A4-8
	30%
	0.7

	
	
	
	
	
	70%
	8.6

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-4.4 

	
	
	
	
	
	70%
	-0.9 

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-4.6 

	
	
	
	
	
	70%
	-0.7 

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	1.6 

	
	
	
	
	
	70%
	10.0 

	
	8
	Normal
	EPA 5Hz Low
	A3-7
	30%
	-9.7

	
	
	
	
	
	70%
	-6.7

	
	
	
	
	A4-8
	70%
	4.3

	
	
	
	
	A5-7
	70%
	12.5

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-7.0

	
	
	
	
	
	70%
	-3.9

	
	
	
	
	A4-1
	30%
	-1.7

	
	
	
	
	
	70%
	4.6

	
	
	
	
	A5-1
	70%
	12.0

	
	
	
	EVA 70Hz Low
	A3-7
	30%
	-9.7

	
	
	
	
	
	70%
	-6.1

	
	
	
	
	A4-8
	30%
	-2.2

	
	
	
	
	
	70%
	4.9

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-6.9

	
	
	
	
	
	70%
	-3.5

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.8

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-1.2

	
	
	
	
	
	70%
	6.5

	Note*: Not applicable for Local Area BS.


Table 8.3.1.1.1-7 Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth, 2 TX
	Number of TX
	Number of Active receiver units
	Cyclic prefix
	Propagation conditions and correlation matrix 

(TS 36.104 [4] Annex B)
	FRC
(TS 36.104 [4] Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	2
	2
	Normal
	EPA 5Hz Low 
	A3-2
	70%
	4.6

	
	
	
	
	A4-3
	70%
	17.70

	
	4
	Normal
	EPA 5Hz Low 
	A3-2
	70%
	-0.1

	
	
	
	
	A4-3
	70%
	11.9

	
	8
	Normal
	EPA 5Hz Low 
	A3-2
	70%
	-3.0

	
	
	
	
	A4-3
	70%
	7.5


Table 8.3.1.1.1-8 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth, 2 TX
	Number of TX
	Number of Active receiver units
	Cyclic prefix
	Propagation conditions and correlation matrix 

(TS 36.104 [4] Annex B)
	FRC
(TS 36.104 [4] Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	2
	2
	Normal
	EPA 5Hz Low
	A3-3
	70%
	4.4

	
	
	
	
	A4-4
	70%
	17.6

	
	4
	Normal
	EPA 5Hz Low
	A3-3
	70%
	0.3

	
	
	
	
	A4-4
	70%
	11.8

	
	8
	Normal
	EPA 5Hz Low
	A3-3
	70%
	-3.1

	
	
	
	
	A4-4
	70%
	7.6


Table 8.3.1.1.1-9 Minimum requirements for PUSCH, 5 MHz Channel Bandwidth, 2 TX
	Number of TX
	Number of Active receiver units
	Cyclic prefix
	Propagation conditions and correlation matrix 

(TS 36.104 [4] Annex B)
	FRC
(TS 36.104 [4] Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	2
	2
	Normal
	EPA 5Hz Low
	A3-4
	70%
	3.7

	
	
	
	
	A4-5
	70%
	18.2

	
	4
	Normal
	EPA 5Hz Low
	A3-4
	70%
	-0.5

	
	
	
	
	A4-5
	70%
	11.9

	
	8
	Normal
	EPA 5Hz Low
	A3-4
	70%
	-3.9

	
	
	
	
	A4-5
	70%
	7.6


Table 8.3.1.1.1-10 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth, 2 TX
	Number of TX
	Number of RX TAB connector
	Cyclic prefix
	Propagation conditions and correlation matrix 

(TS 36.104 [4] Annex B)
	FRC
(TS 36.104 [4] Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	2
	2
	Normal
	EPA 5Hz Low
	A3-5
	70%
	4.2

	
	
	
	
	A4-6
	70%
	18.6

	
	4
	Normal
	EPA 5Hz Low
	A3-5
	70%
	0.2

	
	
	
	
	A4-6
	70%
	12.0

	
	8
	Normal
	EPA 5Hz Low
	A3-5
	70%
	-3.3

	
	
	
	
	A4-6
	70%
	7.9


Table 8.3.1.1.1-11 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth, 2 TX
	Number of TX
	Number of Active receiver units
	Cyclic prefix
	Propagation conditions and correlation matrix 

(TS 36.104 [4] Annex B)
	FRC
(TS 36.104 [4] Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	2
	2
	Normal
	EPA 5Hz Low
	A3-6
	70%
	3.7

	
	
	
	
	A4-7
	70%
	19.4

	
	4
	Normal
	EPA 5Hz Low
	A3-6
	70%
	-0.2

	
	
	
	
	A4-7
	70%
	12.7

	
	8
	Normal
	EPA 5Hz Low
	A3-6
	70%
	-3.8

	
	
	
	
	A4-7
	70%
	8.3


Table 8.3.1.1.1-12 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth, 2 TX
	Number of TX
	Number of Active receiver units
	Cyclic prefix
	Propagation conditions and correlation matrix 

(TS 36.104 [4] Annex B)
	FRC
(TS 36.104 [4] Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	2
	2
	Normal
	EPA 5Hz Low
	A3-7
	70%
	4.4

	
	
	
	
	A4-8
	70%
	19.7

	
	4
	Normal
	EPA 5Hz Low
	A3-7
	70%
	0.5

	
	
	
	
	A4-8
	70%
	12.7

	
	8
	Normal
	EPA 5Hz Low
	A3-7
	70%
	-3.4

	
	
	
	
	A4-8
	70%
	8.3


8.3.1.2
Requirements for UL timing adjustment

The performance requirement of UL timing adjustment is determined by a minimum required throughput for the moving UE at given SNR. The performance requirements assume HARQ retransmissions. The performance requirements for UL timing adjustment scenario 2 defined in TS 36.104 [4] Annex B.4 are optional. 

In the tests for UL timing adjustment, two signals are configured, one being transmitted by a moving UE and the other being transmitted by a stationary UE. The transmission of SRS from UE is optional. FRC parameters in TS 36.104 [4] Table A.7-1 and Table A.8-1 are applied for both UEs. The received power for both UEs is the same. The resource blocks allocated for both UEs are consecutive. In Scenario 2, Doppler shift is not taken into account.

This requirement shall not be applied to Local Area BS.

Table 8.3.1.2-1 Test parameters for testing UL timing adjustment

	Parameter
	Value

	Maximum number of HARQ transmissions
	4

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

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)

	Subframes in which PUSCH is transmitted
	For FDD: subframe #0, #2, #4, #6, and #8 in radio frames

For TDD: subframe #2, #3, #7 and #8 in radio frames

	Subframes in which sounding RS is transmitted 

(Note 1)
	For FDD: subframe #1 in radio frames

For TDD: UpPTS in subframe #1 in radio frames

	Note 1. The transmission of SRS is optional.


8.3.1.2.1
Minimum requirements

The throughput shall be ≥ 70% of the maximum throughput of the reference measurement channel as specified in TS 36.104 [4] Annex A for the moving UE at the SNR given in table 8.3.1.2.1-1. 

Table 8.3.1.2.1-1 Minimum requirements for UL timing adjustment

	Number of TX
	Number of Active receiver units
	Cyclic prefix
	Channel Bandwidth [MHz]
	Moving propagation conditions and correlation matrix (TS 36.104 [4] Annex B)
	FRC
(TS 36.104 [4] Annex A)
	SNR

[dB]

	1
	2
	Normal
	1.4
	Scenario 1 Low
	A7-1
	13.1

	
	
	
	
	Scenario 2 Low
	A8-1
	-1.9

	
	
	
	3
	Scenario 1 Low
	A7-2
	13.4

	
	
	
	
	Scenario 2 Low
	A8-2
	-1.5

	
	
	
	5
	Scenario 1 Low
	A7-3
	13.2

	
	
	
	
	Scenario 2 Low
	A8-3
	-1.6

	
	
	
	10
	Scenario 1 Low
	A7-4
	13.8

	
	
	
	
	Scenario 2 Low
	A8-4
	-1.8

	
	
	
	15
	Scenario 1 Low
	A7-5
	14.0

	
	
	
	
	Scenario 2 Low
	A8-5
	-1.8

	
	
	
	20
	Scenario 1 Low
	A7-6
	13.9

	
	
	
	
	Scenario 2 Low
	A8-6
	-1.8


8.3.1.3
Requirements for high speed train

The performance requirement of PUSCH for high speed train 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 TS 36.104 [4] Annex A. The performance requirements assume HARQ retransmissions. The performance requirements for high speed train are optional.

This requirement shall not be applied to Local Area BS.
Table 8.3.1.3-1 Test parameters for high speed train

	Parameter
	Value

	Maximum number of HARQ transmissions
	4

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

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)

	Subframes in which PUSCH is transmitted
	For FDD:

subframe #0 and #8 in radio frames for which SFN mod 4 = 0

subframe #6 in radio frames for which SFN mod 4 = 1

subframe #4 in radio frames for which SFN mod 4 = 2

subframe #2 in radio frames for which SFN mod 4 = 3

For TDD:

subframe #2 in each radio frame

	Subframes in which PUCCH is transmitted (Note1, Note 2)
	For FDD: 

subframe #5 in radio frames

For TDD:

subframe #3 in each radio frame

	Note 1:
The configuration of PUCCH (format 2) is optional.

Note 2:
The SNR values per antenna shall be set to -4.5 dB and -1.5 dB for Scenario 1 and 3, respectively.


8.3.1.3.1
Minimum requirements

The throughput shall be equal to or larger than the fraction of maximum throughput stated in table 8.3.1.3.1-1 at the given SNR.
Table 8.3.1.3.1-1 Minimum requirements of PUSCH for high speed train
	Channel Bandwidth [MHz]
	Cyclic prefix
	FRC
(TS 36.104 [4] Annex A)
	Number of TX antennas
	Number of active receiver units  antenna 
	Propagation conditions and correlation matrix (TS 36.104 [4] Annex B)
	Fraction of maximum throughput
	SNR
[dB]

	1.4
	Normal
	A3-2
	1
	1
	HST Scenario 3
	30%
	-1.5

	
	
	
	
	
	
	70%
	1.9

	
	
	
	
	2
	HST Scenario 1 Low
	30%
	-3.9

	
	
	
	
	
	
	70%
	-0.6

	3
	Normal
	A3-3
	
	1
	HST Scenario 3
	30%
	-2.1

	
	
	
	
	
	
	70%
	1.6

	
	
	
	
	2
	HST Scenario 1 Low
	30%
	-4.5

	
	
	
	
	
	
	70%
	-1.0

	5
	Normal
	A3-4
	
	1
	HST Scenario 3
	30%
	-2.6

	
	
	
	
	
	
	70%
	1.3

	
	
	
	
	2
	HST Scenario 1 Low
	30%
	-5.1

	
	
	
	
	
	
	70%
	-1.4

	10
	Normal
	A3-5
	
	1
	HST Scenario 3
	30%
	-2.7

	
	
	
	
	
	
	70%
	1.2

	
	
	
	
	2
	HST Scenario 1 Low
	30%
	-5.4

	
	
	
	
	
	
	70%
	-1.5

	15
	Normal
	A3-6
	
	1
	HST Scenario 3
	30%
	-2.7

	
	
	
	
	
	
	70%
	1.2

	
	
	
	
	2
	HST Scenario 1 Low
	30%
	-5.2

	
	
	
	
	
	
	70%
	-1.4

	20
	Normal
	A3-7
	
	1
	HST Scenario 3
	30%
	-2.7

	
	
	
	
	
	
	70%
	1.2

	
	
	
	
	2
	HST Scenario 1 Low
	30%
	-5.3

	
	
	
	
	
	
	70%
	-1.4


8.3.1.4
Requirements for HARQ-ACK multiplexed on PUSCH

Two performance requirements are defined for HARQ-ACK multiplexed on PUSCH: ACK false detection and ACK missed detection requirements.

The ACK false detection probability for PUSCH is the probability that ACK is detected when data only is sent on symbols where HARQ-ACK information can be allocated (i.e. by puncturing data).

The ACK missed detection probability for HARQ-ACK multiplexed on PUSCH is the conditional probability of not detecting an ACK when it was sent on PUSCH resources.

In the tests for ACK missed detection on PUSCH, data is punctured by the control information (i.e. ACK/NACK) in both slots within subframe on symbols as specified in 36.212.

In both tests none of CQI, RI nor SRS is transmitted. Tests are to be performed for one bit HARQ-ACK information (O = 1). 

8.3.1.4.1


Minimum requirement

The ACK false detection probability as well as the ACK missed detection probability for HARQ-ACK multiplexed on PUSCH shall not exceed 1% at PUSCH power settings presented in table 8.3.1.4.1-1.

Table 8.3.1.4.1-1 Minimum requirements for HARQ-ACK multiplexed on PUSCH

	Number of TX
	Number of 

Active receiver units
	Cyclic Prefix
	Propagation 

conditions 

and correlation matrix (TS 36.104 [4] Annex B)
	Channel Bandwidth

 [MHz]
	FRC

(TS 36.104 [4] Annex A)
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	1
	2


	Normal
	EVA 5* Low
	1.4
	A.3-1
	8
	6.8

	
	
	
	
	
	A.4-3
	5
	13.6

	
	
	
	
	3
	A.3-1
	8
	6.8

	
	
	
	
	
	A.4-4
	5
	13.1

	
	
	
	
	5
	A.3-1
	8
	6.9

	
	
	
	
	
	A.4-5
	5
	12.4

	
	
	
	
	10
	A.3-1
	8
	6.8

	
	
	
	
	
	A.4-6
	5
	12.4

	
	
	
	
	15
	A.3-1
	8
	6.8

	
	
	
	
	
	A.4-7
	5
	12.0

	
	
	
	
	20
	A.3-1
	8
	6.8

	
	
	
	
	
	A.4-8
	5
	11.9

	
	
	
	ETU70** Low
	1.4
	A.3-1
	8
	6.6

	
	
	
	
	
	A.4-3
	5
	13.8

	
	
	
	
	3
	A.3-1
	8
	6.6

	
	
	
	
	
	A.4-4
	5
	12.9

	
	
	
	
	5
	A.3-1
	8
	6.5

	
	
	
	
	
	A.4-5
	5
	12.5

	
	
	
	
	10
	A.3-1
	8
	6.6

	
	
	
	
	
	A.4-6
	5
	12.3

	
	
	
	
	15
	A.3-1
	8
	6.7

	
	
	
	
	
	A.4-7
	5
	12.1

	
	
	
	
	20
	A.3-1
	8
	6.5

	
	
	
	
	
	A.4-8
	5
	12

	Note*:
Not applicable for Wide Area BS and Medium Range BS.

Note**:
Not applicable for Local Area BS.


8.3.1.5
Requirements for PUSCH with TTI bundling and enhanced HARQ pattern

The performance requirement of PUSCH configured with TTI bundling and enhanced HARQ pattern, as specified in 36.213 [11] clause 8 and 8.0, is determined by residual block error probability (BLER) after HARQ retransmission. The performance is measured by the required SNR at residual BLER of 2% for the FRCs listed in Annex A.11 of TS 36.104 [x]. The residual BLER is defined as follows:
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where:
-
A is the number of incorrectly decoded transport blocks after HARQ retransmission.

-
B is the number of transmitted transport blocks (retransmitted transport blocks are not counted repetitively).

The requirement is applicable for FDD. TTI bundling and enhanced HARQ pattern are enabled in the tests.

Table 8.3.1.5-1: Test parameters for PUSCH with TTI bundling and enhanced HARQ pattern
	Parameter
	Value

	Number of TTIs for a TTI bundle
	4

	RV sequence for 4 TTIs within a TTI bundle
	0, 2, 3, 1

	HARQ round trip time
	12 ms

	Maximum number of HARQ transmissions for a TTI bundle
	5


8.3.1.5.1
Minimum requirements

The residual BLER shall not exceed 2% at the given SNR in Table 8.3.5.1-1.

Table 8.3.1.5.1-1: Minimum requirements for PUSCH with TTI bundling and enhanced HARQ pattern

	Number of TX
	Number of Active receiver units
	Cyclic Prefix
	Propagation conditions and correlation matrix (TS 36.104 [4] Annex B)
	Channel Bandwidth / SNR [dB]

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

	1
	2
	Normal
	EVA 5 Low
	-4.7
	-4.7
	-4.7
	-4.7
	-4.6
	-4.6

	
	
	
	ETU 300* Low
	-7.9
	-7.9
	-8.0
	-7.9
	-8.0
	-7.9

	
	4
	
	EVA 5 Low
	-8.4
	-8.3
	-8.3
	-8.3
	-8.4
	-8.4

	
	
	
	ETU 300* Low
	-10.3
	-10.3
	-10.3
	-10.4
	-10.3
	-10.3

	
	8
	
	EVA 5 Low
	-11.4
	-11.3
	-11.4
	-11.4
	-11.3
	-11.4

	
	
	
	ETU 300* Low
	-12.5
	-12.4
	-12.5
	-12.4
	-12.4
	-12.5

	Note*:
Not applicable for Local Area BS.


8.3.2
Performance requirements for PUCCH

8.3.2.1
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 for multi user PUCCH case denotes the probability that ACK is detected when nothing is sent on the wanted signal and the interfering signals are present.

8.3.2.1.1


Minimum requirement

The DTX to ACK probability, i.e. the probability that ACK is detected when nothing was sent, shall not exceed 1%, where the performance measure definition is as follows:
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where:
●
#(false ACK bits) denotes the number of detected ACK bits. 

●
#(ACK/NACK bits) denotes the number of encoded bits per sub-frame

●
#(PUCCH DTX) denotes the number of DTX occasions
8.3.2.2
ACK missed detection requirements for single user PUCCH format 1a

The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.

ACK/NACK repetitions are disabled for PUCCH transmission.

Test parameters for PUCCH transmission on two TX test signal are presented in TS 36.104 [4] Annex A.10.
8.3.2.2.1
Minimum requirements

The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.2.2.1-1 for 1 TX and in table 8.3.2.2.1-2 for 2 TX  case.

Table 8.3.2.2.1-1 Minimum requirements for single user PUCCH format 1a, 1 TX
	Number of TX
	Number of TX TAB connectors
	Cyclic Prefix
	Propagation conditions and

correlation matrix (TS 36.104 [4] Annex B)
	Channel Bandwidth / SNR [dB]

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

	1
	2
	Normal
	EPA 5 Low
	-2.5
	-3.9
	-4.8
	-5.4
	-5.3
	-5.1

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

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

	
	
	
	ETU 300* Low
	-5.0
	-5.1
	-4.9
	-5.0
	-5.2
	-5.2

	
	
	Extended
	ETU 70* Low
	-4.2
	-4.3
	-4.1
	-4.3
	-4.2
	-4.3

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

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

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

	
	
	
	ETU 300* Low
	-8.7
	-8.9
	-8.7
	-8.7
	-8.9
	-8.8

	
	
	Extended
	ETU 70* Low
	-7.9
	-8.1
	-7.9
	-8.1
	-8.0
	-8.0

	
	8
	Normal
	EPA 5 Low
	-11.2 
	-11.5 
	-12.2
	-12.3
	-12.3
	-12.3

	
	
	
	EVA 5 Low
	-12.0 
	-12.0 
	-12.1
	-12.1
	-12.3
	-12.2

	
	
	
	EVA 70 Low
	-12.0 
	-12.1
	-12.2
	-12.1
	-12.3
	-12.1

	
	
	
	ETU 300* Low
	-11.6 
	-11.6
	-11.6
	-11.8
	-11.6
	-11.8

	
	
	Extended
	ETU 70* Low
	-10.5 
	-10.7 
	-10.6
	-10.7
	-10.6
	-10.6

	Note*:
Not applicable for Local Area BS.


Table 8.3.2.2.1-2 Minimum requirements for single user PUCCH format 1a, 2 TX
	Number of TX
	Number of Active receiver units
	Cyclic Prefix
	Propagation conditions
and

correlation matrix (TS 36.104 [4] Annex B)
	Channel Bandwidth / SNR [dB]

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

	2
	2
	Normal
	EPA 5 Low
	-4.6
	-4.9
	-6.4
	-6.5
	-6.5
	-6.7

	
	
	
	EVA 70 Low
	-5.8
	-5.9
	-6.4
	-5.9
	-6.4
	-6.4

	
	4
	Normal
	EPA 5 Low
	-8.5
	-8.5
	-9.3
	-9.5
	-9.5
	-9.5

	
	
	
	EVA 70 Low
	-9.0
	-9.2
	-9.3
	-9.3
	-9.4
	-9.5

	2
	8
	Normal
	EPA 5 Low
	-11.4
	-11.5
	-11.9
	-12.0
	-11.9
	-12.0

	
	
	
	EVA 70 Low
	-11.7
	-11.8
	-11.8
	-11.8
	-11.8
	-11.8


8.3.2.3
CQI performance requirements for PUCCH format 2

The CQI block error probability (BLER) is defined as the conditional probability of incorrectly decoding the CQI information when the CQI information is sent. All CQI information shall be decoded (no exclusion due to DTX).

The CQI information bit payload per sub-frame is equal to 4 bits. 

Test parameters for PUCCH transmission on two are presented in TS 36.104 Annex A.10.
8.3.2.3.1
Minimum requirements

The CQI block error probability shall not exceed 1% at the SNR given in table 8.3.2.3.1-1 for 1 TX and in table 8.3.2.3.1-2 for 2 TX case.

Table 8.3.2.3.1-1 Minimum requirements for PUCCH format 2, 1 TX
	Number of TX
	Number of Active receiver units
	Cyclic Prefix
	Propagation conditions and

correlation matrix (TS 36.104 [4] Annex B)
	Channel Bandwidth / SNR [dB]

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

	1
	2
	Normal
	EVA 5* Low
	-3.7
	-4.1
	-4.4
	-4.0
	-4.2
	-4.2

	
	
	
	ETU 70** Low
	-3.9
	-4.4
	-4.2
	-4.4
	-4.4
	-4.4

	Note*: 
Not applicable for Wide Area BS and Medium Range BS.

Note**: 
Not applicable for Local Area BS.


Table 8.3.2.3.1-2 Minimum requirements for PUCCH format 2, 2 TX
	Number of TX
	 Number of Active receiver units
	Cyclic Prefix
	Propagation conditions
and

correlation matrix (TS 36.104 [4] Annex B)
	Channel Bandwidth / SNR [dB]

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

	2
	2
	Normal
	EVA 5 Low
	-5.7
	-5.6
	-5.9
	-5.8
	-5.9
	-5.9


8.3.2.4
ACK missed detection requirements for multi user PUCCH format 1a 

The ACK missed detection probability is the conditional probability of not detecting an ACK on the wanted signal in the presence of the wanted signal and the interfering signals.

Test parameters for multi user PUCCH case are presented in Annex A.9 f TS 36.104.

ACK/NACK repetitions are disabled for PUCCH transmission. 

8.3.2.4.1

Minimum requirement

The ACK missed detection probability for multi user PUCCH case shall not exceed 1% at the SNR given in table 8.3.2.4.1‑1.

Table 8.3.2.4.1-1 Minimum requirements for multi user PUCCH case

	Number of TX
	Number of Active receiver units
	Cyclic Prefix
	Propagation conditions and

correlation matrix (TS 36.104 [4] Annex B)
	Channel Bandwidth / SNR [dB]

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

	1
	2
	Normal
	ETU 70* Low
	-4.1
	-4.4
	-4.4
	-4.6
	-4.6
	-4.4

	Note*:
Not applicable for Local Area BS.


8.3.2.5
ACK missed detection requirements for PUCCH format 1b with Channel Selection

The ACK missed detection probability is the probability of not detecting an ACK bit when an ACK bit was sent on particular channel, with each missed ACK bit counted as one error.

The number of encoded ACK bits per sub-frame is equal to 4 bits (AAAA), 

ACK/NACK repetitions are disabled for PUCCH transmission.

This requirement is applicable for FDD and TDD. 

8.3.2.5.1
Minimum requirements

The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.2.5.1-1.

Table 8.3.2.5.1-1 Minimum requirements for PUCCH format 1b with Channel Selection

	Number of TX
	Number of Active receiver units
	Cyclic Prefix
	Propagation Conditions and correlation matrix (TS 36.104 [4] Annex B)
	Channel Bandwidth / SNR [dB]

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

	1
	2
	Normal
	EPA 5 Low
	-
	-
	-
	-4.5
	-4.6
	-4.6

	
	
	
	EVA70 Low
	-
	-
	-
	-4.3
	-4.5
	-4.5

	
	4
	Normal
	EPA 5 Low
	-
	-
	-
	-8.4
	-8.5
	-8.6

	
	
	
	EVA70 Low
	-
	-
	-
	-8.3
	-8.5
	-8.5

	
	8
	Normal
	EPA 5 Low
	-
	-
	-
	-11.7
	-11.8
	-11.8

	
	
	
	EVA70 Low
	-
	-
	-
	-11.5
	-11.7
	-11.6


8.3.2.6
ACK missed detection requirements for PUCCH format 3

The ACK missed detection probability is the probability of not detecting an ACK bit when an ACK bit was sent on the particular bit position, with each missed ACK bit being accounted as one error.

The number of encoded ACK/NACK bits per sub-frame is defined for two cases as presented below:

●
4AN bits: applicable for FDD and TDD

●
16AN bits : applicable for TDD

ACK/NACK repetitions are disabled for PUCCH transmission. Random codeword selection is assumed.
8.3.2.6.1
Minimum requirements

The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.2.6.1-1 and table 8.3.2.6.1‑2, for 4 and 16 AN bits per sub-frame, respectively.

Table 8.3.2.6.1-1 Minimum requirements for PUCCH format 3, 4AN bits

	Number of TX
	Number of Active receiver units
	Cyclic Prefix
	Propagation Conditions and correlation matrix (TS 36.104 [4] Annex B)
	Channel Bandwidth / SNR [dB]

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

	1
	2
	Normal
	EPA 5 Low
	-
	-
	-
	-3.7
	-3.8
	-3.8

	
	
	
	EVA70 Low
	-
	-
	-
	-3.5 
	-3.6
	-3.7

	
	4
	Normal
	EPA 5 Low
	-
	-
	-
	-7.3
	-7.4
	-7.5

	
	
	
	EVA70 Low
	-
	-
	-
	-7.2
	-7.3
	-7.3

	
	8
	Normal
	EPA 5 Low
	-
	-
	-
	-11.1
	-10.9
	-11.1

	
	
	
	EVA70 Low
	-
	-
	-
	-10.9
	-11.0
	-11.0


Table 8.3.2.6.1-2 Minimum requirements for PUCCH format 3, 16AN bits

	Number of TX
	Number of Active receiver units
	Cyclic Prefix
	Propagation Conditions and correlation matrix (TS 36.104 [4] Annex B)
	Channel Bandwidth / SNR [dB]

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

	1
	2
	Normal
	EPA 5 Low
	-
	-
	-
	-1.3
	-1.2
	-1.2

	
	
	
	EVA70 Low
	-
	-
	-
	-0.8
	-0.9
	-0.9

	
	4
	Normal
	EPA 5 Low
	-
	-
	-
	-5.3
	-5.3
	-5.4

	
	
	
	EVA70 Low
	-
	-
	-
	-5.0
	-5.1
	-5.1

	
	8
	Normal
	EPA 5 Low
	-
	-
	-
	-8.8
	-8.8
	-8.9

	
	
	
	EVA70 Low
	-
	-
	-
	-8.7
	-8.8
	-8.7


8.3.2.7
NACK to ACK requirements for PUCCH format 3

The NACK to ACK detection probability is the probability that an ACK bit is falsely detected when an NACK bit was sent on the particular bit position, where the NACK to ACK detection probability is defined as follows:
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●
NACK bits in the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits received when DTX is sent should not be considered.

ACK/NACK repetitions are disabled for PUCCH transmission. Random codeword selection is assumed.

Note: NACK to ACK requirement only applies to the PUCCH format3 16AN bits cases.
8.3.2.7.1
Minimum requirement

The NACK to ACK probability shall not exceed 0,1% at the SNR given in table 8.3.2.7.1-1 for 16 AN bits.

Table 8.3.2.7.1-1 Minimum requirements for PUCCH format 3, 16AN bits

	Number of TX
	Number of Active receiver units
	Cyclic Prefix
	Propagation Conditions and correlation matrix (TS 36.104 [4] Annex B)
	Channel Bandwidth / SNR [dB]

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

	1
	2
	Normal
	EPA 5 Low
	-
	-
	-
	1.4
	1.6
	1.5

	
	
	
	EVA70 Low
	-
	-
	-
	2.1
	1.9
	1.9

	
	4
	Normal
	EPA 5 Low
	-
	-
	-
	-3.1
	-3.3
	-3.5

	
	
	
	EVA70 Low
	-
	-
	-
	-2.9
	-3.1
	-3.2

	
	8
	Normal
	EPA 5 Low
	-
	-
	-
	-7.3
	-7.3
	-7.3

	
	
	
	EVA70 Low
	-
	-
	-
	-7.0
	-7.1
	-7.2


8.3.2.8
CQI performance requirements for PUCCH format 2 with DTX detection

The requirements in this subclause apply to a BS supporting PUCCH format 2 with DTX. It is optional for a BS to support PUCCH format 2 with DTX.

A BS may meet the PUCCH format 2 requirements specified in Section 8.3.2.8.1 instead of requirements specified in Section 8.3.2.3.1.

The CQI block error probability (BLER) is defined as the sum of the:

-
conditional probability of incorrectly decoding the CQI information when the CQI information is sent and

-
conditional probability of detecting UE transmission as DTX, when the CQI information is sent.

The CQI false alarm probability is defined as the conditional probability of false detecting the CQI information transmitted from UE when no CQI information is sent.

The CQI information bit payload per sub-frame is equal to 4 bits.
Test parameters for PUCCH transmission on two antenna ports are presented in Annex A.10.
8.3.2.8.1
Minimum requirements

The CQI false alarm probability and the CQI block error probability shall not exceed 10% and 1%, respectively, at the SNR given in table 8.3.2.8.1-1.

Table 8.3.2.8.1-1 Minimum requirements for PUCCH format 2 with DTX detection

	Number of TX
	Number of Active receiver units
	Cyclic Prefix
	Propagation conditions and correlation matrix (TS 36.104 [4] Annex B)
	Channel Bandwidth / SNR [dB]

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

	1
	2
	Normal
	EVA 5* Low
	-3.7
	-4.0
	-4.4
	-4.0
	-4.2
	-4.2

	
	
	
	ETU 70** Low
	-3.7
	-4.0
	-3.7
	-4.1
	-3.9
	-4.1

	2
	2
	Normal
	EVA 5 Low
	-5.3
	-5.2
	-5.5
	-5.4
	-5.3
	-5.5

	Note*: 
Not applicable for Wide Area BS and Medium Range BS.

Note**: 
Not applicable for Local Area BS.


8.3.3
Performance requirements for PRACH

8.3.3.1
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 false alarm probability is the conditional total probability of erroneous detection of the preamble (i.e. erroneous detection from any detector) when input is only noise.

8.3.3.1.1
Minimum requirement

The false alarm probability shall be less than or equal to 0.1%.

8.3.3.2
PRACH detection requirements 

The probability of detection is the conditional probability of correct detection of the preamble when the signal is present. There are several error cases – detecting different preamble than the one that was sent, not detecting a preamble at all or correct preamble detection but with the wrong timing estimation. For AWGN, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than 1.04us. For ETU70, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than 2.08us. The strongest path for the timing estimation error refers to the strongest path (i.e. average of the delay of all paths having the same highest gain = 310ns for ETU) in the power delay profile.

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.

8.3.3.2.1
Minimum requirements

The probability of detection shall be equal to or exceed 99% for the SNR levels listed in table 8.3.3.2.1-1 and 8.3.3.2.1-2. 

The requirements for Burst format 4 are optional and only valid for base stations supporting TDD. The requirements for high speed mode (table 8.3.3.2.1-2) are only valid for the base stations supporting high speed mode.

Table 8.3.3.2.1-1 PRACH missed detection requirements for Normal Mode

	Number of TX
	Number of Active receiver units
	Propagation conditions and

correlation matrix (TS 36.104 [4] Annex B)
	Frequency offset
	SNR [dB]

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

	1
	2
	AWGN
	0
	-14.2
	-14.2
	-16.4
	-16.5
	-7.2

	
	
	ETU 70 Low*
	270 Hz
	-8.0
	-7.8
	-10.0
	-10.1
	-0.1

	
	4
	AWGN
	0
	-16.9
	-16.7
	-19.0
	-18.8
	-9.8

	
	
	ETU 70 Low*
	270 Hz
	-12.1
	-11.7
	-14.1
	-13.9
	-5.1

	
	8
	AWGN
	0
	-19.8 
	-19.4 
	-21.5 
	-21.3 
	-11.8 

	
	
	ETU 70 Low*
	270 Hz
	-16.3 
	-15.9 
	-17.8 
	-17.5 
	-8.6 

	Note*: Not applicable for Local Area BS.


The requirements in Table 8.3.3.2.1-2 shall not be applied to Local Area BS .
Table 8.3.3.2.1-2 PRACH missed detection requirements for High speed Mode

	Number of TX
	Number of Active receiver units
	Propagation conditions and

correlation matrix (TS 36.104 [4] Annex B)
	Frequency offset
	SNR [dB]

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

	1
	2
	AWGN
	0
	-14.1
	-14.2
	-16.3
	-16.6

	
	
	ETU 70 Low
	270 Hz
	-7.4
	-7.3
	-9.3
	-9.5

	
	
	AWGN
	625 Hz
	-12.4
	-12.3
	-14.4
	-14.4

	
	
	AWGN
	1340 Hz
	-13.4
	-13.5
	-15.5
	-15.7

	
	4
	AWGN
	0
	-16.9
	-16.6
	-18.9
	-18.8

	
	
	ETU 70 Low
	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

	
	8
	AWGN
	0
	-19.3
	-19.1
	-20.9
	-21.0

	
	
	ETU 70 Low
	270 Hz
	-15.6
	-15.1
	-17.0
	-17.0

	
	
	AWGN
	625 Hz
	-17.7
	-17.4
	-19.3
	-19.4

	
	
	AWGN
	1340 Hz
	-18.7
	-18.4
	-20.5
	-20.5


--------------End of text proposal-------------
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