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<Start of Change 1>
[bookmark: _Toc21102995][bookmark: _Toc29810844][bookmark: _Toc36636204][bookmark: _Toc37273150][bookmark: _Toc45886238][bookmark: _Toc53183309][bookmark: _Toc58916018][bookmark: _Toc66701165]8.3.6	Performance requirements for PUCCH format 2
8.3.9	Performance requirements for interlaced PUCCH format 2
[bookmark: _Toc21102996][bookmark: _Toc29810845][bookmark: _Toc36636205][bookmark: _Toc37273151][bookmark: _Toc45886239][bookmark: _Toc53183310][bookmark: _Toc58916019][bookmark: _Toc66701166]8.3.9.1	Definition and applicablity
The performance is measured by the required SNR at UCI block error probability not exceeding.
The UCI block error probability is defined as the probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2.
The UCI block error probability performance requirement only applies to the PUCCH format 2 with 22 UCI bits.
The 22bits UCI information case is assumed random information bit selection.
Which specific test(s) are applicable to BS is based on the test applicabity rules defines in clause 8.1.x.x
[bookmark: _Toc21102998][bookmark: _Toc29810847][bookmark: _Toc36636207][bookmark: _Toc37273153][bookmark: _Toc45886241][bookmark: _Toc53183312][bookmark: _Toc58916021][bookmark: _Toc66701168]8.3.9.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2] clause 11.3.1.10.
[bookmark: _Toc21102999][bookmark: _Toc29810848][bookmark: _Toc36636208][bookmark: _Toc37273154][bookmark: _Toc45886242][bookmark: _Toc53183313][bookmark: _Toc58916022][bookmark: _Toc66701169]8.3.9.3	Test Purpose
The test shall verify the receiver's ability to detect UCI under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21103000][bookmark: _Toc29810849][bookmark: _Toc36636209][bookmark: _Toc37273155][bookmark: _Toc45886243][bookmark: _Toc53183314][bookmark: _Toc58916023][bookmark: _Toc66701170]8.3.9.4	Method of test
[bookmark: _Toc21103001][bookmark: _Toc29810850][bookmark: _Toc36636210][bookmark: _Toc37273156][bookmark: _Toc45886244]8.3.9.4.1	Initial conditions
Test environment:	Normal, see clause B.2.
[bookmark: _Toc21103002]RF channels to be tested for single carrier;	M; see clause 4.9.1
Direction to be tested: OTA REFSENS receiver target reference direction (see D.54 in table.4.6-1).
[bookmark: _Toc29810851][bookmark: _Toc36636211][bookmark: _Toc37273157][bookmark: _Toc45886245]8.3.9.4.2	Procedure
[bookmark: _MON_1283843391]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.3.
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.3. Each of the demodulation branch signals should be transmitted one polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to additional test parameters listed in table 8.3.9.4.2-1.
Table 8.3.9.4.2-1: Test parameters
	Parameter
	Value 

	Modulation order
	QSPK

	Intra-slot frequency hopping
	N/A

	Number of symbols
	1

	The number of UCI information bits
	22

	First symbol
	13

	DM-RS sequence generation
	NID0=0

	Number of interlaces
	1

	Interlace index
	0(note 1)

	OCC-length-r16
	Not configured

	NOTE 1: RBs 0,10,20,…,100 are allocated for 15kHz SCS and RBs 0, 5, 10,…,50 are allocated for 30kHz SCS



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex J.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in clause 8.3.9.5 for BS type 1-O, 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 in table 8.3.9.4.2-2.
Table 8.3.9.4.2-2: 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
	20
	-77.2 -ΔOTAREFSENS dBm / 19.08 MHz

	BS type 1-O
	30 kHz
	20
	-77.4 - ΔOTAREFSENS dBm / 18.36 MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and clause 7.1.



8)	The signal generator sends a test pattern with pattern outlined in figure 8.3.9.4.2-1. The following statistics are kept: he number of incorrectly decoded UCI.


Figure 8.3.9.4.2-1: Test signal pattern for interlaced PUCCH format 2 demodulation tests
[bookmark: _Toc21103003][bookmark: _Toc29810852][bookmark: _Toc36636212][bookmark: _Toc37273158][bookmark: _Toc45886246][bookmark: _Toc53183315][bookmark: _Toc58916024][bookmark: _Toc66701171]8.3.9.5	Test requirement
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.3.9.5-1 and table 8.3.9.5-2.
Table 8.3.9.5-1: Required SNR for interlaced PUCCH format 2 with 15 kHz SCS, 20 MHz channel bandwidth
	Number of Tx antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix
(Annex J)
	SNR(dB)

	1
	2
	Normal
	TDLA30-10 Low
	TBD



Table 8.3.9.5-2: Required SNR for interlaced PUCCH format 2 with 30 kHz SCS, 20 MHz channel bandwidth
	Number of Tx antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix
(Annex J)
	SNR(dB)

	1
	2
	Normal
	TDLA30-10 Low
	TBD



8.3.10	Performance requirements for interlaced PUCCH format 3
8.3.10.1	Definition and applicablity
The performance requirement of interlaced PUCCH format 3 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 probability of erroneous detection of the ACK when input is only noise.
The probability of detection of ACK is defined as probability of detection of the ACK when the signal is present.
The ACK missed deection requirement only applies to the PUCCH format 3 with 4 UCI bits. The UCI information only contrains ACK/NACK information.
The 4bits UCI information case is further defined with the bitmap as [0 0 0 0].
Which specific test(s) are applicable to BS is based on the test applicabity rules defines in clause 8.1.x.x

8.3.10.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2] clause 11.3.1.11
8.3.10.3	Test Purpose
The test shall verify the receiver's ability to detect ACK bits under multipath fading propagation conditions for a given SNR.
8.3.10.4	Method of test
8.3.10.4.1	Initial conditions
Test environment:	Normal, see clause B.2.
RF channels to be tested for single carrier;	M; see clause 4.9.1
Direction to be tested: OTA REFSENS receiver target reference direction (see D.54 in table.4.6-1).
8.3.10.4.2	Procedure
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.3.
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.3. Each of the demodulation branch signals should be transmitted one polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to TS 38.211 [20], and according to additional test parameters listed in table 8.3.10.4.2-1.
Table 8.3.10.4.2-1: Test parameters
	Parameter
	Value

	Modulation order
	QPSK

	Intra-slot frequency hopping
	N/A

	Group and sequence hopping
	Neither

	Hopping ID
	0

	Number of symbols
	4

	The number of UCI information bits
	4

	Index of OCC
	Not configured

	Length of OCC
	Not configured

	Cyclic shift index for DMRS
	0

	Number of Interlace
	1

	Interlace index
	0(note 1)

	NOTE 1: RBs 0,10,20,…,90 are allocated for 15kHz SCS and RBs 0,5,10,…,45 are allocated for 30kHz SCS



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex J.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in clause 8.3.10.5 for BS type 1-O, 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 in table 8.3.10.4.2-2.
Table 8.3.10.4.2-2: 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
	20
	-77.2 -ΔOTAREFSENS dBm / 19.08 MHz

	BS type 1-O
	30 kHz
	20
	-77.4 - ΔOTAREFSENS dBm / 18.36 MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and clause 7.1.



8)	The signal generator sends a test pattern with pattern outlined in figure 8.3.10.4.2-1. The following statistics are kept: the number of ACK bits detected in the idle periods and the number of missed ACKs.


Figure 8.3.10.4.2-1: Test signal pattern for interlaced PUCCH format 3 demodulation tests
8.3.10.5	Test requirement
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 8.3.10.5.1-1 and table 8.3.10.5.1-2.
Table 8.3.10.5.1-1: Required SNR for interlaced PUCCH format 3 with 15 kHz SCS, 20 MHz channel bandwitdth
	Number of Tx antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix
(Annex G)
	Additional
DM-RS configuration 
	SNR(dB)

	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	TBD



Table 8.3.10.5.1-2: Required SNR for interlaced PUCCH format 3 with 30 kHz SCS, 20 MHz channel bandwitdth
	Number of Tx antennas
	Number of demodulation  branches
	Cyclic Prefix
	Propagation conditions and correlation matrix
(Annex G)
	Additional
DM-RS configuration 
	SNR(dB)

	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	TBD



<End of Change 1>
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