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<Start of Change 1>
Table 8.2.10.5-4: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of  maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A5-16
	pos1
	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 C.
[bookmark: _Toc21102953][bookmark: _Toc29810802][bookmark: _Toc36636154][bookmark: _Toc37273100][bookmark: _Toc45886180][bookmark: _Toc53183259][bookmark: _Toc58915929][bookmark: _Toc66701076][bookmark: _Toc68697233]8.2.11	Performance requirements for CG-UCI multiplexed on interlaced PUSCH
[bookmark: _Toc21102954][bookmark: _Toc29810803][bookmark: _Toc36636155][bookmark: _Toc37273101][bookmark: _Toc45886181][bookmark: _Toc53183260][bookmark: _Toc58915930][bookmark: _Toc66701077][bookmark: _Toc68697234]8.2.11.1	Definition and applicability
The performance requirement of CG-UCI multiplexed on interlaced PUSCH is determined by the parameter: block error probability (BLER) of CG-UCI. The performance is measured by the required SNR at block error probability of CG-UCI not exceeding 1 %.
The CG-UCI BLER is defined as the probability of incorrectly decoding the CG-UCI information when the CG-UCI information is sent.
In the test of UCI multiplexed on interlaced PUSCH, the UCI information only contains CG-UCI information, there is no HACK/ACK, CSI part 1 or CSI part 2 information transmitted.
The number of UCI information bit payload per slot is defined as 18 bits.
· 
The 18 bits CG-UCI information is further defined with the bitmap [c0 c1 c2 … c17] as follows: 
· HARQ process number: [c0 c1 c2 c3] = [ 0 0 0 1]
· RV sequence: [c4 c5] = [0 0]
· NDI: [c6] = [1]
· COT sharing information field: [c7 c8 … c17] = [0 0 0 0 0 0 0 0 0 0 0]
In the test, PUSCH data and CG-UCI are transmitted simultaneously.
Which specific test(s) is applicable to BS is based on the test applicability rule defined in clause 8.1.2.
[bookmark: _Toc21102955][bookmark: _Toc29810804][bookmark: _Toc36636156][bookmark: _Toc37273102][bookmark: _Toc45886182][bookmark: _Toc53183261][bookmark: _Toc58915931][bookmark: _Toc66701078][bookmark: _Toc68697235]8.2.11.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] clause 11.2.1.11.
[bookmark: _Toc21102956][bookmark: _Toc29810805][bookmark: _Toc36636157][bookmark: _Toc37273103][bookmark: _Toc45886183][bookmark: _Toc53183262][bookmark: _Toc58915932][bookmark: _Toc66701079][bookmark: _Toc68697236]8.2.11.3	Test purpose
The test shall verify the receiver's ability to detect UCI with CG-UCI multiplexed on interlaced PUSCH under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21102957][bookmark: _Toc29810806][bookmark: _Toc36636158][bookmark: _Toc37273104][bookmark: _Toc45886184][bookmark: _Toc53183263][bookmark: _Toc58915933][bookmark: _Toc66701080][bookmark: _Toc68697237]8.2.11.4	Method of test
[bookmark: _Toc21102958][bookmark: _Toc29810807][bookmark: _Toc36636159][bookmark: _Toc37273105][bookmark: _Toc45886185][bookmark: _Toc53183264][bookmark: _Toc58915934][bookmark: _Toc66701081][bookmark: _Toc68697238]8.2.11.4.1	Initial conditions
Test environment: Normal; see annex B.2.
[bookmark: _Toc21102959]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: _Toc29810808][bookmark: _Toc36636160][bookmark: _Toc37273106][bookmark: _Toc45886186][bookmark: _Toc53183265][bookmark: _Toc58915935][bookmark: _Toc66701082][bookmark: _Toc68697239]8.2.11.4.2	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 on one polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured to the corresponding UL reference measurement channel defined in annex A, and according to additional test parameters lised in table 8.2.11.4.2-1. The UCI information bit payload per slot is equal to 18 bits.
Table: 8.2.11.4.2-1 Test parameters for testing CG-UCI multiplexed on interlaced PUSCH 
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern 
	30 kHz SCS:
7D1S2U, S=6D:4G:4U

15 kHz SCS: 
3D1S1U S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	Single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain
	PUSCH mapping type
	A,B

	resource
	Start symbol
	0

	assignment
	Allocation length
	14

	Frequency
	RB assignment
	Full applicable test bandwidth.
First interlace with RBs 0,10,20,…,100 are allocated for tests with 15kHz and first interlace with RBs 0,5,10,…50 are allocated for tests with 30kHz.

	domain resource assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS 
	Disabled

	UCI 
	Number of information bits 
	18

	
	scaling 
	1

	
	betaOffsetCG-UCI-Index1
	8

	
	UCI partition for frequency hopping
	Disabled



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 8.2.11.5.1 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 8.2.11.4.2-2.
Table 8.2.11.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	1-O
	15
	20
	-80.2 - ΔOTAREFSENS dBm / 19.08 MHz

	1-O
	30
	20
	-80.4 - ΔOTAREFSENS dBm / 18.36 MHz

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



[bookmark: _Toc21102960][bookmark: _Toc29810809]8)	The signal generators send a test pattern where CG-UCI information can be multiplexed on interlaced PUSCH. The following statistics are kept: the number of incorrectly decoded CG-UCI information transmitted during UCI multiplexed on interlaced PUSCH transmission.
[bookmark: _Toc36636161][bookmark: _Toc37273107][bookmark: _Toc45886187][bookmark: _Toc53183266][bookmark: _Toc58915936][bookmark: _Toc66701083][bookmark: _Toc68697240]8.2.11.5	Test Requirement
[bookmark: _Toc58915964][bookmark: _Toc66701111][bookmark: _Toc68697268][bookmark: _Toc21102961][bookmark: _Toc29810810][bookmark: _Toc36636162][bookmark: _Toc37273108][bookmark: _Toc45886188][bookmark: _Toc53183267][bookmark: _Toc58915937][bookmark: _Toc66701084][bookmark: _Toc68697241]8.2.11.5.1	Test requirement for BS type 1-O
The fraction of incorrectly decoded CG-UCI according to clause 8.2.11.4.2 shall be less than 1 % for the SNR listed in table 8.2.11.5.1-1 to table 8.2.11.5.1-4.
Table 8.2.11.5.1-1: Test requirements for CG-UCI multiplexed on interlaced PUSCH, Type A, 20 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J)
	CG-UCI bits
	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	18
	pos1
	G-FR1-A5-15
	[5.3]



Table 8.2.11.5.1-2: Test requirements for CG-UCI multiplexed on interlaced PUSCH, Type A, 20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J)
	CG-UCI bits
	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	18
	pos1
	G-FR1-A5-16
	[5.5]



Table 8.2.11.5.1-3: Test requirements for CG-UCI multiplexed on interlaced PUSCH, Type B, 20MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J)
	CG-UCI bits
	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	18
	pos1
	G-FR1-A5-15
	[5.4]



Table 8.2.11.5.1-4: Test requirements for CG-UCI multiplexed on interlaced PUSCH, Type B, 20MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex J)
	CG-UCI bits
	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	18
	pos1
	G-FR1-A5-16
	[5.0]



[bookmark: _Toc58915994][bookmark: _Toc66701141][bookmark: _Toc68697298]8.3	OTA performance requirements for PUCCH
[bookmark: _Toc21102964][bookmark: _Toc29810813][bookmark: _Toc36636173][bookmark: _Toc37273119][bookmark: _Toc45886207][bookmark: _Toc53183286][bookmark: _Toc58915995][bookmark: _Toc66701142][bookmark: _Toc68697299]8.3.1	Performance requirements for PUCCH format 0
[bookmark: _Toc21102965][bookmark: _Toc29810814][bookmark: _Toc36636174][bookmark: _Toc37273120][bookmark: _Toc45886208][bookmark: _Toc53183287][bookmark: _Toc58915996][bookmark: _Toc66701143][bookmark: _Toc68697300]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.

<End of Change 1>


