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8.3
Demodulation of PUCCH

8.3.3
ACK missed detection for multi user PUCCH format 1a

8.3.3.1
Definition and applicability
The performance requirement of multi user PUCCH for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK on the wanted signal. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK when input is only noise.

The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is present.
The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it. 
For a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidths supported by the BS are applicable.
Multi user PUCCH test is performed only for 2 Rx antennas, Normal CP and for ETU70 propogation conditions.
8.3.3.2
Minimum Requirement
The minimum requirement is in TS 36.104 [2] subclause 8.3.4.1 and 8.3.4.2.

8.3.3.3
Test purpose

The test shall verify the receiver’s ability to detect ACK under multipath fading propagation conditions for a given SNR.
8.3.3.4
Method of test

8.3.3.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7.
1)
Connect the BS tester generating the wanted and all interfering signals, multipath fading simulators and AWGN generators to both BS antenna connectors for 2Rx diversity reception via a combining network as shown in Annex I.3.3.

2) 
Interconnect attenuators for relative power setting purposes for all transmitting branches (wanted signal and all interferers, separately). 
8.3.3.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth defined in Table 8.3.3.4.2-1.

Table 8.3.3.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level [dBm/Channel BW]]

	1.4
	-88.5

	3
	-85.2

	5
	-83

	10
	-80

	15
	-78.2

	20
	-77


2)
In multi user PUCCH test, four signals are configured: one wanted signal and three interferers, which are transmitted via separate fading paths using relative power settings presented in Annex A.9. 

All signals are transmitted on the same PUCCH resources, with different PUCCH channel indices, as presented in Annex A.9.

The characteristics of the all signals (i.e. wanted and all interferers) shall be configured according to 36.211 [12].
3)
The multipath fading emulators shall be configured according to ETU70 propagation conditions defined in Annex B.
4)
Adjust the equipment so that the SNR specified in Table 8.3.3.5-1 is achieved at the BS input during the ACK transmissions on the wanted signal.

5)
The signal generator sends a test pattern with the pattern outlined in figure 8.3.3.4.2-1. This statement is valid for all signals, ie. wanted and all interferers. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs on the wanted PUCCH signal. 
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Figure 8.3.3.4.2-1 Test signal pattern for multi user PUCCH demodulation tests

8.3.3.5
Test Requirement

The fraction of falsely detected ACKs on the wanted signal shall be less than 1% and the fraction of correctly detected ACKs shall be larger than 99% for the SNR listed in Table 8.3.3.5-1. 

Table 8.3.3.5-1 Required SNR for PUCCH demodulation tests
	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
	ETU 70
	[TBD] + [TT]
	[TBD] + [TT]
	[TBD] + [TT]
	[TBD] + [TT]
	[TBD] + [TT]
	[TBD] + [TT]


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
---------------------------------- Next changed section ------------------------------------
Annex A (normative): 

Reference measurement channels 

A.9
Multi user PUCCH test
Table A.9-1 Test parameters for multi user PUCCH case

	
	Cyclic shift index

( =0)
	Orthogonal cover index
	RS orthogonal cover /

ACK/NACK orthogonal cover
	Relative power

[dB]
	Relative timing

[ns]

	Tested signal
	4
	0
	2
	-
	-

	Interferer 1
	2
	0
	1
	0
	0

	Interferer 2
	3
	1
	7
	-3
	

	Interferer 3
	4
	2
	14
	3
	

	NOTE1: Presented resource index mapping for orthogonal cover and cyclic shift indices are for the first slot of the subframe.

NOTE2: All above listed signals are transmitted on the same PUCCH resources, with different PUCCH channel indices as presented above.


---------------------------------- Next changed section ------------------------------------

I.3
Performance requirement

I.3.1
Performance requirements for PRACH in static conditions
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Figure I.3-1: Functional Set-up for performance requirements for PRACH in static conditions for BS with Rx diversity (2 Rx case shown)
I.3.2
Performance requirements for PUSCH, PRACH and single user PUCCH in multipath fading conditions
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Figure I.3-2: Functional Set-up for performance requirements for PUSCH, PRACH and single user PUCCH in multipath fading conditions for BS with Rx diversity (2 Rx case shown)
I.3.3
Performance requirements for multi user PUCCH in multipath fading conditions
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Figure I.3-3: Functional Set-up for performance requirements for multi user PUCCH in multipath fading conditions 
---------------------------------- End of changed section ------------------------------------
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