

	
[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #89 	R4-1815364
Spokane, USA, November 12th-16th 2018

Source:		Ericsson
Title:			TP to TS 38.141-1 PUCCH format 0 radiated test requirements 
Agenda item:		7.13.2.3.2
Document for:	Approval
Introduction
It has been agreed in RAN4 to test PUCCH format 0, and the radiated conformance test requirements are still absent in the specifications.
This TP introduces the radiated conformance test requirements for PUCCH format 0.
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[bookmark: _Toc487413356][bookmark: _Toc498542772]8.3	OTA performance requirements for PUCCH
[bookmark: _Toc518733426]8.3.1	Requirements for BS type 1-O 
8.3.2	Requirements for BS type 2-O 

8.3.1	ACK missed detection for PUCCH format 0
8.3.1.1	Definition and applicability
The performance requirement of single user PUCCH format 0 for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK. 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.
A test for a specific channel bandwidth is only applicable if the BS supports it. For a BS supporting multiple channel bandwidths, the applicable rule is [TBD].
Editor’s note: Applicability rule is FFS.
ACK/NACK repetitions are disabled for PUCCH transmission.
8.3.1.2	Minimum Requirement
For BS type 1-O, the minimum requirements are in TS 38.104 [2] subclause 11.3.1.1 and 11.3.1.2.
For BS type 2-O, the minimum requirements are in TS 38.104 [2] subclause 11.3.2.1 and 11.3.2.2.
8.3.1.3	Test purpose
The test shall verify the receiver’s ability to detect ACK under multipath fading propagation conditions for a given SNR.
8.3.1.4	Method of test
8.3.1.4.1	Initial Conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested:	single carrier (SC) M; see subclause 4.9.1.
Direction to be tested:	
-  For BS type 1-O, receiver target reference direction (D.36).
-  For BS type 2-O, OTA REFSENS receiver target reference direction (D.62).

8.3.1.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.4.
1)	Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in Annex [E.x.x].
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Set the BS in the declared direction to be tested.
4)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in Annex [E.x.x]. Each of the RX antenna signals should be transmitted on each polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to TS 38.211 [2] and according to additional test parameters listed in Table 8.3.1.4.2-1. 
Table 8.3.1.4.2-1: Test Parameters
	Parameter
	BS type 1-O
	BS type 2-O

	nrofBits
	1
	1

	nrofPRBs
	1
	1

	startingPRB
	0
	0

	intraSlotFrequencyHopping
	enabled
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs
	The largest PRB index - nrofPRBs

	initialCyclicShift
	0
	0

	startingSymbolIndex
	13 for 1 symbol
12 for 2 symbols
	13 for 1 symbol
12 for 2 symbols



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in Annex TBD.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in subclause 8.3.1.5.1 and 8.3.1.5.2 for BS type 1-O and BS type 2-O respectively, and that the SNR at the BS receiver is not impacted by the noise floor.
The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level quoted in Table 8.3.1.4.2-2.
Table 8.3.1.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 kHz
	5
	TBD

	
	
	10
	TBD

	
	
	40
	TBD

	
	30 kHz
	10
	TBD

	
	
	20
	TBD

	
	
	40
	TBD

	
	
	100
	TBD

	BS type 2-O
	60 kHz
	50
	TBD

	
	
	100
	TBD

	
	120 kHz
	50
	TBD

	
	
	100
	TBD

	
	
	200
	TBD



8)	The signal generator sends a test pattern with the pattern outlined in figure 8.3.1.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs.


Figure 8.3.1.4.2-1: Test signal pattern for single user PUCCH format 0 demodulation tests

8.3.1.5	Test Requirement
8.3.1.5.1	Test requirement for BS type 1-O
The fraction of falsely detected ACKs shall be less than 1% and the fraction of correctly detected ACKs shall be larger than 99% for the SNR listed in Table 8.3.1.5.1-1 and in Table 8.3.1.5.1-2.
Table 8.3.1.5.1-1 Minimum requirements for PUCCH format 0 and 15kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and
correlation matrix (Annex B)
	Number of OFDM symbols
	Channel Bandwidth / SNR [dB]

	
	
	
	
	5 MHz
	10 MHz
	40 MHz

	1
	2
	TDLC-300-100 Low
	1
	TBD
	TBD
	TBD

	
	
	
	2
	TBD
	TBD
	TBD




Table 8.3.1.5.1-2 Minimum requirements for PUCCH format 0 and 30kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions and
correlation matrix (Annex B)
	Number of OFDM symbols
	Channel Bandwidth / SNR [dB]

	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	TDLC-300-100 Low
	1
	TBD
	TBD
	TBD
	TBD

	
	
	
	2
	TBD
	TBD
	TBD
	TBD



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 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

8.3.1.5.2	Test requirement for BS type 2-O
The fraction of falsely detected ACKs shall be less than 1% and the fraction of correctly detected ACKs shall be larger than 99% for the SNR listed in Table 8.3.1.5.2-1 and in Table 8.3.1.5.2-2.
Table 8.3.1.5.2-1 Minimum requirements for PUCCH format 0 and 60kHz SCS
	Number of TX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Number of OFDM symbols
	Channel Bandwidth / SNR [dB]

	
	
	
	50 MHz
	100 MHz

	1
	TDLC-300-100 Low
	1
	TBD
	TBD

	
	
	2
	TBD
	TBD




Table 8.3.1.5.2-2 Minimum requirements for PUCCH format 0 and 120kHz SCS
	Number of TX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Number of OFDM symbols
	Channel Bandwidth / SNR [dB]

	
	
	
	50 MHz
	100 MHz
	2000 MHz

	1
	TDLC-300-100 Low
	1
	TBD
	TBD
	TBD

	
	
	2
	TBD
	TBD
	TBD



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 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
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