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<Begin of the Changes>

[bookmark: _Toc5279526]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	ITU-R Recommendation SM.329: "Unwanted emissions in the spurious domain".
[bookmark: _Hlk496105834][3]	Recommendation ITU-R SM.328: "Spectra and bandwidth of emissions".
[4]	3GPP TR 25.942: "RF system scenarios".
[5]	3GPP TS 38.141-1: "NR; Base Station (BS) conformance testing; Part 1: Conducted conformance testing".
[6]	3GPP TS 38.141-2: "NR; Base Station (BS) conformance testing; Part 2: Radiated conformance testing".
[7]	Recommendation ITU-R M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000".
[8]	"Title 47 of the Code of Federal Regulations (CFR)", Federal Communications Commission.
[9]	3GPP TS 38.211: "NR; Physical channels and modulation".
[10]	3GPP TS 38.213: "NR; Physical layer procedures for control".
[11]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[12]	ECC/DEC/(17)06: "The harmonised use of the frequency bands 1427-1452 MHz and 1492-1518 MHz for Mobile/Fixed Communications Networks Supplemental Downlink (MFCN SDL)"
[13]	3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception".
[14]	3GPP TS 37.105: "Active Antenna System (AAS) Base Station (BS) transmission and reception".
[15]	3GPP TS 38.212: "NR; Multiplexing and channel coding".
[16]	3GPP TR 38.901: "Study on channel model for frequencies from 0.5 to 100 GHz"
[17]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[18]	3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone"


<Unchanged Sections Skipped>

[bookmark: _Toc5279712]8.3.5	Performance requirements for PUCCH format 3
[bookmark: _Toc5279713]8.3.5.1	General
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2All UCI information shall be decoded. 
The transient period as specified in TS 38.101-1[17] subclause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
Table 8.3.5.1-1: Test Parameters 
	Parameter
	Test 1
	Test 2

	Modulation
	QPSK

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	pucch-GroupHopping
	neither

	hoppingId
	0

	nrofPRBs
	1
	3

	nrofSymbols
	14
	4

	the number of UCI bits
	16
	16

	startingSymbolIndex
	0
	0



[bookmark: _Toc5279714]8.3.5.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 8.3.5.2-1 and Table 8.3.5.2-2.
Table 8.3.5.2-1: Minimum requirements for PUCCH format 3 with 15 kHz SCS
	Test Number
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DMRSDM-RS configuration
	Channel bandwidth / SNR (dB)

	
	
	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[0.1]TBD
	[1.1]
	[0.3]TBD

	
	
	
	
	
	Additional DMRSDM-RS
	[-0.2]TBD
	[0.5]
	[-0.32]

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[-3.78]
	[-3.4]
	[-3.8]

	
	
	
	
	
	Additional DMRSDM-RS
	[-4.45]
	[-4.01]
	[-4.5]

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[-7.0]
	[-6.7]
	[-6.8]

	
	
	
	
	
	Additional DMRSDM-RS
	[-7.78]
	[-7.5]
	[-7.7]

	2
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	[1.92.0]
	[1.8]TBD

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[-3.2]TBD
	[-2.5]TBD
	[-2.8]TBD

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[-6.5]TBD
	[-6.0]TBD
	[-6.2]TBD



Table 8.3.5.2-2: Minimum requirements for PUCCH format 3 with 30 kHz SCS
	Test Number
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DMRSDM-RS configuration
	Channel bandwidth / SNR (dB)

	
	
	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[1.0]TBD
	[0.7]TBD
	[0.56]
	TBD

	
	
	
	
	
	Additional DMRSDM-RS
	[0.3]TBD
	[0.2]TBD
	[0.90]
	[-0.1]TBD

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[-2.93.1]
	[-3.4]
	[-3.3]
	[-3.5]TBD

	
	
	
	
	
	Additional DMRSDM-RS
	[-3.68]
	[-4.2]
	[-4.01]
	[-4.5]TBD

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[-6.4]
	[-6.6]
	[-6.8]
	[-6.7]TBD

	
	
	
	
	
	Additional DMRSDM-RS
	[-7.34]
	[-7.5]
	[-7.56]
	[-7.7]TBD

	2
	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[1.7]TBD
	[1.8]TBD
	[0.92.0]
	TBD

	
	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	[-2.2]TBD
	TBD

	
	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	TBD
	TBD
	[-6.4]TBD
	TBD



[bookmark: _Toc5279715]8.3.6	Performance requirements for PUCCH format 4
[bookmark: _Toc5279716]8.3.6.1	General
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2All UCI information shall be decoded. 
The transient period as specified in TS 38.101-1[17] subclause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
Table 8.3.6.1-1: Test parameters
	Parameter
	Value

	Modulation
	QPSK

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	pucch-GroupHopping
	neither

	hoppingId
	0

	nrofSymbols
	14

	the number of UCI bits
	22

	startingSymbolIndex
	0

	occ-Length
	n2

	occ-Index
	n0



[bookmark: _Toc5279717]8.3.6.2	Minimum requirement
The UCI block error probability shall not exceed 1% at the SNR given in Table 8.3.6.2-1 and Table 8.3.6.2-2.
Table 8.3.6.2-1: Required SNR for PUCCH format 4 with 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DM-RS configuration
	Channel bandwidth / SNR (dB)

	
	
	
	
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[1.8]
	[2.5]
	[2.12]

	
	
	
	
	Additional DMRSDM-RS
	[1.6]
	[2.3]
	[1.8]

	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[-2.5]
	[-2.20]
	[-2.43]

	
	
	
	
	Additional DMRSDM-RS
	[-3.0]
	[-2.86]
	[-2.98]

	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[-5.7]
	[-5.87]
	[-5.76]

	
	
	
	
	Additional DMRSDM-RS
	[-6.45]
	[-6.4]
	[-6.43]



Table 8.3.6.2-2: Required SNR for PUCCH format 4 with 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DMRSDM-RS configuration
	Channel bandwidth / SNR (dB)

	
	
	
	
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[3.20]
	[2.36]
	[3.10]
	[2.3]TBD

	
	
	
	
	Additional DMRSDM-RS
	[3.02.7]
	[2.3]
	[2.83.0]
	[1.8]TBD

	
	4
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[-1.56]
	[-2.10]
	[-1.98]
	[-2.2]TBD

	
	
	
	
	Additional DMRSDM-RS
	[-2.12]
	[-2.65]
	[-2.6]
	[-2.6]TBD

	
	8
	Normal
	TDLC300-100 Low
	No additional DM-RS
	[-5.34]
	[-5.54]
	[-5.65]
	[-5.5]TBD

	
	
	
	
	Additional DMRSDM-RS
	[-5.96.0]
	[-6.1]
	[-6.4]
	[-6.4]TBD




<Unchanged Sections Skipped>


[bookmark: _Toc5279886]11.3.2.5	Performance requirements for PUCCH format 3
[bookmark: _Toc5279887]11.3.2.5.1	General
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2All UCI information shall be decoded. 
The transient period as specified in TS 38.101-2[18] subclause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
Table 11.3.2.5.1-1: Test parameters
	Parameter
	Test 1
	Test 2

	Modulation
	QPSK

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	pucch-GroupHopping
	neither

	hoppingId
	0

	nrofPRBs
	1
	3

	nrofSymbols
	14
	4

	the number of UCI bits
	16
	16

	startingSymbolIndex
	0
	0



[bookmark: _Toc5279888]11.3.2.5.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 11.3.2.5.2-1 and Table 11.3.2.5.2-2.
Table 11.3.2.5.2-1: Required SNR for PUCCH format 3 with 60kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DM‑RS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	
	50 MHz
	100 MHz

	1
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	[1.38]
	[0.87]

	
	
	
	
	
	Additional DM-RS
	[1.7]
	[1.0]

	2
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	[2.39]
	[1.92.4]



Table 8.3.2.5.2-2: Required SNR for PUCCH format 3 with 120kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DM‑RS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	[0.91.4]
	[0.87]
	[1.38]

	
	
	
	
	
	Additional DM-RS
	[1.4]
	[1.4]
	[1.1]

	2
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	TBD
	[2.49]
	[1.54]



[bookmark: _Toc5279889]11.3.2.6	Performance requirements for PUCCH format 4
[bookmark: _Toc5279890]11.3.2.6.1	General
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2All UCI information shall be decoded. 
The transient period as specified in TS 38.101-2[18] subclause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
Table 11.3.2.6.1-1: Test parameters
	Parameter
	Value

	Modulation
	QPSK

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	pucch-GroupHopping
	neither

	hoppingId
	0

	nrofSymbols
	14

	the number of UCI bits
	22

	startingSymbolIndex
	0

	occ-Length
	n2

	occ-Index
	n0



[bookmark: _Toc5279891]11.3.2.6.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 11.3.2.6.2-1 and Table 11.3.2.6.2-2.
Table 11.3.2.6.2-1: Required SNR for PUCCH format 3 with 60kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DMRSDM-RS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	TBD[3.0]
	[2.7]

	
	
	
	
	Additional DM-RS
	[4.2]
	[3.1]



Table 8.3.2.6.2-2: Required SNR for PUCCH format 3 with 120kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex G)
	Additional DMRSDM-RS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	
	50 MHz
	100 MHz
	200MHz

	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	[2.8]
	[2.8]
	[3.0]TBD

	
	
	
	
	Additional DM-RS
	TBD
	[3.9]
	[4.0]




