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################## Start of Change #1 ######################
[bookmark: _Toc53183238][bookmark: _Toc58915908][bookmark: _Toc58918089][bookmark: _Toc66693959][bookmark: _Toc74915926][bookmark: _Toc76114551][bookmark: _Toc76544437][bookmark: _Toc82536559][bookmark: _Toc89952852][bookmark: _Toc98766668][bookmark: _Toc99703031][bookmark: _Toc106206819][bookmark: _Toc115080821][bookmark: _Toc121999712][bookmark: _Toc124153885][bookmark: _Toc124154660][bookmark: _Toc131560515][bookmark: _Toc137394215][bookmark: _Toc163475321]8.2	OTA performance requirements for PUSCH
[bookmark: _Toc21102933][bookmark: _Toc29810782][bookmark: _Toc36636134][bookmark: _Toc37273080][bookmark: _Toc45886160][bookmark: _Toc53183239][bookmark: _Toc58915909][bookmark: _Toc58918090][bookmark: _Toc66693960][bookmark: _Toc74915927][bookmark: _Toc76114552][bookmark: _Toc76544438][bookmark: _Toc82536560][bookmark: _Toc89952853][bookmark: _Toc98766669][bookmark: _Toc99703032][bookmark: _Toc106206820][bookmark: _Toc115080822][bookmark: _Toc121999713][bookmark: _Toc124153886][bookmark: _Toc124154661][bookmark: _Toc131560516][bookmark: _Toc137394216][bookmark: _Toc163475322]8.2.1	Performance requirements for PUSCH with transform precoding disabled
[bookmark: _Toc21102934][bookmark: _Toc29810783][bookmark: _Toc36636135][bookmark: _Toc37273081][bookmark: _Toc45886161][bookmark: _Toc53183240][bookmark: _Toc58915910][bookmark: _Toc58918091][bookmark: _Toc66693961][bookmark: _Toc74915928][bookmark: _Toc76114553][bookmark: _Toc76544439][bookmark: _Toc82536561][bookmark: _Toc89952854][bookmark: _Toc98766670][bookmark: _Toc99703033][bookmark: _Toc106206821][bookmark: _Toc115080823][bookmark: _Toc121999714][bookmark: _Toc124153887][bookmark: _Toc124154662][bookmark: _Toc131560517][bookmark: _Toc137394217][bookmark: _Toc163475323]8.2.1.1	Definition and applicability
The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance requirements assume HARQ re-transmissions.
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.1.

[Omit the unchanged text]

Table 8.2.1.5.2-7: Test requirements for PUSCH with 30% of maximum throughput, 50 MHz channel bandwidth, 120 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	30 %
	G-FR2-A4-3
	pos0
	Yes
	4.6

	
	
	
	
	
	
	
	No
	4.2

	
	
	
	
	
	G-FR2-A4-13
	pos1
	Yes
	4.3

	
	
	
	
	
	
	
	No
	3.8



Table 8.2.1.5.2-8: Test requirements for PUSCH with 70% of maximum throughput, 100 MHz Channel Bandwidth, 120 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-650
	70 %
	G-FR2-A3B-31
	pos1
	No
	0.4

	
	
	Normal
	TDLA30-650
	70 %
	G-FR2-A4-21
	pos1
	Yes
	11.8

	
	
	Normal
	TDLD30-200
	70 %
	G-FR2-A5-11
	pos1
	Yes
	13.1

	2
	
	Normal
	TDLA30-650
	70 %
	G-FR2-A3B-86
	pos1
	No
	4.5

	
	
	Normal
	TDLA30-650
	70 %
	 G-FR2-A7-11
	pos1
	Yes
	14.2



Table 8.2.1.5.2-9: Test requirements for PUSCH with 70% of maximum throughput, 400 MHz Channel Bandwidth, 120 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA10-650
	70 %
	G-FR2-A3B-42
	pos1
	No
	0.4

	
	
	Normal
	TDLA10-650
	70 %
	G-FR2-A4-22
	pos1
	Yes
	11.8

	
	
	Normal
	TDLD10-200
	70 %
	G-FR2-A5-12
	pos1
	Yes
	13.2

	2
	
	Normal
	TDLA10-650
	70 %
	G-FR2-A3B-97
	pos1
	No
	4.6

	
	
	Normal
	TDLA10-650
	70 %
	 G-FR2-A7-12
	pos1
	Yes
	14.6



Table 8.2.1.5.2-10: Test requirements for PUSCH with 70% of maximum throughput, 400 MHz Channel Bandwidth, 480 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA10-650
	70 %
	G-FR2-A3B-53
	pos1
	No
	0.1

	
	
	Normal
	TDLA10-650
	70 %
	G-FR2-A4-23
	pos1
	Yes
	11.4

	
	
	Normal
	TDLD10-200
	70 %
	G-FR2-A5-13
	pos1
	Yes
	13.4

	2
	
	Normal
	TDLA10-650
	70 %
	G-FR2-A3B-108
	pos1
	No
	4.0

	
	
	Normal
	TDLA10-650
	70 %
	 G-FR2-A7-13
	pos1
	Yes
	13.8



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: _Toc21102943][bookmark: _Toc29810792][bookmark: _Toc36636144][bookmark: _Toc37273090][bookmark: _Toc45886170][bookmark: _Toc53183249][bookmark: _Toc58915919][bookmark: _Toc58918100][bookmark: _Toc66693970][bookmark: _Toc74915937][bookmark: _Toc76114562][bookmark: _Toc76544448][bookmark: _Toc82536570][bookmark: _Toc89952863][bookmark: _Toc98766679][bookmark: _Toc99703042][bookmark: _Toc106206830][bookmark: _Toc115080832][bookmark: _Toc121999723][bookmark: _Toc124153896][bookmark: _Toc124154671][bookmark: _Toc131560526][bookmark: _Toc137394226][bookmark: _Toc163475332]8.2.2	Performance requirements for PUSCH with transform precoding enabled
[bookmark: _Toc21102944][bookmark: _Toc29810793][bookmark: _Toc36636145][bookmark: _Toc37273091][bookmark: _Toc45886171][bookmark: _Toc53183250][bookmark: _Toc58915920][bookmark: _Toc58918101][bookmark: _Toc66693971][bookmark: _Toc74915938][bookmark: _Toc76114563][bookmark: _Toc76544449][bookmark: _Toc82536571][bookmark: _Toc89952864][bookmark: _Toc98766680][bookmark: _Toc99703043][bookmark: _Toc106206831][bookmark: _Toc115080833][bookmark: _Toc121999724][bookmark: _Toc124153897][bookmark: _Toc124154672][bookmark: _Toc131560527][bookmark: _Toc137394227][bookmark: _Toc163475333]8.2.2.1	Definition and applicability
The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance requirements assume HARQ re-transmissions.
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.
[bookmark: _Toc21102945][bookmark: _Toc29810794][bookmark: _Toc36636146][bookmark: _Toc37273092][bookmark: _Toc45886172][bookmark: _Toc53183251][bookmark: _Toc58915921][bookmark: _Toc58918102][bookmark: _Toc66693972][bookmark: _Toc74915939][bookmark: _Toc76114564][bookmark: _Toc76544450][bookmark: _Toc82536572][bookmark: _Toc89952865][bookmark: _Toc98766681][bookmark: _Toc99703044][bookmark: _Toc106206832][bookmark: _Toc115080834][bookmark: _Toc121999725][bookmark: _Toc124153898][bookmark: _Toc124154673][bookmark: _Toc131560528][bookmark: _Toc137394228][bookmark: _Toc163475334]8.2.2.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2], clause 11.2.1.2.
For BS type 2-O, the minimum requirement is in TS 38.104 [2], clause 11.2.2.2.
[bookmark: _Toc21102946][bookmark: _Toc29810795][bookmark: _Toc36636147][bookmark: _Toc37273093][bookmark: _Toc45886173][bookmark: _Toc53183252][bookmark: _Toc58915922][bookmark: _Toc58918103][bookmark: _Toc66693973][bookmark: _Toc74915940][bookmark: _Toc76114565][bookmark: _Toc76544451][bookmark: _Toc82536573][bookmark: _Toc89952866][bookmark: _Toc98766682][bookmark: _Toc99703045][bookmark: _Toc106206833][bookmark: _Toc115080835][bookmark: _Toc121999726][bookmark: _Toc124153899][bookmark: _Toc124154674][bookmark: _Toc131560529][bookmark: _Toc137394229][bookmark: _Toc163475335]8.2.2.3	Test Purpose
The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21102947][bookmark: _Toc29810796][bookmark: _Toc36636148][bookmark: _Toc37273094][bookmark: _Toc45886174][bookmark: _Toc53183253][bookmark: _Toc58915923][bookmark: _Toc58918104][bookmark: _Toc66693974][bookmark: _Toc74915941][bookmark: _Toc76114566][bookmark: _Toc76544452][bookmark: _Toc82536574][bookmark: _Toc89952867][bookmark: _Toc98766683][bookmark: _Toc99703046][bookmark: _Toc106206834][bookmark: _Toc115080836][bookmark: _Toc121999727][bookmark: _Toc124153900][bookmark: _Toc124154675][bookmark: _Toc131560530][bookmark: _Toc137394230][bookmark: _Toc163475336]8.2.2.4	Method of test
[bookmark: _Toc21102948][bookmark: _Toc29810797][bookmark: _Toc36636149][bookmark: _Toc37273095][bookmark: _Toc45886175][bookmark: _Toc53183254][bookmark: _Toc58915924][bookmark: _Toc58918105][bookmark: _Toc66693975][bookmark: _Toc74915942][bookmark: _Toc76114567][bookmark: _Toc76544453][bookmark: _Toc82536575][bookmark: _Toc89952868][bookmark: _Toc98766684][bookmark: _Toc99703047][bookmark: _Toc106206835][bookmark: _Toc115080837][bookmark: _Toc121999728][bookmark: _Toc124153901][bookmark: _Toc124154676][bookmark: _Toc131560531][bookmark: _Toc137394231][bookmark: _Toc163475337]8.2.2.4.1	Initial Conditions
Test environment:	Normal, see clause B.2.
[bookmark: _Toc21102949]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: _Toc29810798][bookmark: _Toc36636150][bookmark: _Toc37273096][bookmark: _Toc45886176][bookmark: _Toc53183255][bookmark: _Toc58915925][bookmark: _Toc58918106][bookmark: _Toc66693976][bookmark: _Toc74915943][bookmark: _Toc76114568][bookmark: _Toc76544454][bookmark: _Toc82536576][bookmark: _Toc89952869][bookmark: _Toc98766685][bookmark: _Toc99703048][bookmark: _Toc106206836][bookmark: _Toc115080838][bookmark: _Toc121999729][bookmark: _Toc124153902][bookmark: _Toc124154677][bookmark: _Toc131560532][bookmark: _Toc137394232][bookmark: _Toc163475338]8.2.2.4.2	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 according to the corresponding UL reference measurement channel defined in annex A, and according to additional test parameters listed in table 8.2.2.4.2-1.
Table 8.2.2.4.2-1: Test parameters for testing PUSCH
	Parameter
	BS type 1-O
	BS type 2-O

	Transform precoding
	Enabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U
	60 kHz and 120 kHz SCS:
3D1S1U, S=10D:2G:2U
480 kHz SCS:14D2S4U,S1=12D:2G0U,S2=0D:6G:8U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1
	pos0, 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, group hopping and sequence hopping are disabled

	Time
	PUSCH mapping type
	A, B
	B

	domain
	Start symbol
	0
	0 

	resource assignment
	Allocation length
	14
	10 

	Frequency domain resource assignment
	RB assignment
	15 kHz SCS: 25 PRBs in the middle of the test bandwidth
 30 kHz SCS: 24 PRBs in the middle of the test bandwidth
	FR2-1: 30 PRBs in the middle of the test bandwidth
FR2-2: 64 PRBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Not configured

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL patterns for BS type 1-O, and the same requirements are applicable to TDD with different UL-DL patterns for BS type 2-O.



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 8.2.2.5.1 and 8.2.2.5.2 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 in table 8.2.2.4.2-2.
Table 8.2.2.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O (Note 4)
	15 
	5
	-86.5 - ΔOTAREFSENS dBm / 4.5 MHz

	
	30 
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64 MHz

	BS type 2-O (Note 5)
	60 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 47.52MHz 

	
	120 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz 

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 24 dBm / 380.16 MHz

	
	480
	400
	EISREFSENS_50M + ΔFR2_REFSENS + 24 dBm / 380.16 MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as described in clause 7.1, since the OTA REFSENS reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.
NOTE 4:	The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.
NOTE 5:	The AWGN power level contains an AWGN offset of 15dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 15dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



8)	For reference channels applicable to the BS, measure the throughput.
[bookmark: _Toc21102950][bookmark: _Toc29810799][bookmark: _Toc36636151][bookmark: _Toc37273097][bookmark: _Toc45886177][bookmark: _Toc53183256][bookmark: _Toc58915926][bookmark: _Toc58918107][bookmark: _Toc66693977][bookmark: _Toc74915944][bookmark: _Toc76114569][bookmark: _Toc76544455][bookmark: _Toc82536577][bookmark: _Toc89952870][bookmark: _Toc98766686][bookmark: _Toc99703049][bookmark: _Toc106206837][bookmark: _Toc115080839][bookmark: _Toc121999730][bookmark: _Toc124153903][bookmark: _Toc124154678][bookmark: _Toc131560533][bookmark: _Toc137394233][bookmark: _Toc163475339]8.2.2.5	Test Requirement
[bookmark: _Toc21102951][bookmark: _Toc29810800][bookmark: _Toc36636152][bookmark: _Toc37273098][bookmark: _Toc45886178][bookmark: _Toc53183257][bookmark: _Toc58915927][bookmark: _Toc58918108][bookmark: _Toc66693978][bookmark: _Toc74915945][bookmark: _Toc76114570][bookmark: _Toc76544456][bookmark: _Toc82536578][bookmark: _Toc89952871][bookmark: _Toc98766687][bookmark: _Toc99703050][bookmark: _Toc106206838][bookmark: _Toc115080840][bookmark: _Toc121999731][bookmark: _Toc124153904][bookmark: _Toc124154679][bookmark: _Toc131560534][bookmark: _Toc137394234][bookmark: _Toc163475340]8.2.2.5.1	Test requirement for BS type 1-O
The throughput measured according to clause 8.2.2.4.2 shall not be below the limits for the SNR levels specified in table 8.2.2.5.1-1 to table 8.2.2.5.1-4.
Table 8.2.2.5.1-1: Test requirements for PUSCH with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	Fraction of  maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-31
	pos1
	-1.8



Table 8.2.2.5.1-2: Test requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, 30 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-32
	pos1
	-1.9



Table 8.2.2.5.1-3: Test requirements for PUSCH with 70% of maximum throughput, Type B, 5 MHz channel bandwidth, 15 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	Fraction of  maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-31
	pos1
	-1.7



Table 8.2.2.5.1-4: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, 30 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (annex J)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-32
	pos1
	-2.1



[bookmark: _Toc21102952][bookmark: _Toc29810801][bookmark: _Toc36636153][bookmark: _Toc37273099][bookmark: _Toc45886179][bookmark: _Toc53183258][bookmark: _Toc58915928][bookmark: _Toc58918109][bookmark: _Toc66693979][bookmark: _Toc74915946][bookmark: _Toc76114571][bookmark: _Toc76544457][bookmark: _Toc82536579][bookmark: _Toc89952872][bookmark: _Toc98766688][bookmark: _Toc99703051][bookmark: _Toc106206839][bookmark: _Toc115080841][bookmark: _Toc121999732][bookmark: _Toc124153905][bookmark: _Toc124154680][bookmark: _Toc131560535][bookmark: _Toc137394235][bookmark: _Toc163475341]8.2.2.5.2	Test requirement for BS type 2-O
The throughput measured according to clause 8.2.2.4.2 shall not be below the limits for the SNR levels specified in table 8.2.2.5.2-1 to table 8.2.2.5.2-2.
Table 8.2.2.5.2-1: Test requirements for PUSCH with 70% of maximum throughput, Type B, 50 MHz channel bandwidth, 60 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
(annex J)
	Fraction of  maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-11
	Pos0
	-1.2

	
	
	
	
	
	G-FR2-A3-23
	pos1
	-1.3



Table 8.2.2.5.2-2: Test requirements for PUSCH with 70% of maximum throughput, Type B, 50 MHz channel bandwidth, 120 kHz SCS in FR2-1
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
(annex J)
	Fraction of  maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-12
	Pos0
	-1.2

	
	
	
	
	
	G-FR2-A3-24
	pos1
	-1.3



Table 8.2.2.5.2-3: Test requirements for PUSCH with 70% of maximum throughput, Type B, 100 MHz channel bandwidth, 120 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
(annex J)
	Fraction of  maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-650 Low
	70 %
	G-FR2-A3B-46
	pos1
	0.7



Table 8.2.2.5.2-4: Test requirements for PUSCH with 70% of maximum throughput, Type B, 400 MHz channel bandwidth, 480 kHz SCS in FR2-2
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
(annex J)
	Fraction of  maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA10-650 Low
	70 %
	G-FR2-A3B-75
	pos1
	0.8
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################## End of Change #1 ######################


################## Start of Change #2 ######################
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The parameters for the reference measurement channels are specified in table A.3B-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.3B-1 for FR1 PUSCH with transform precoding disabled, no additional DM-RS and 1 transmission layer.
The parameters for the reference measurement channel are specified in table A.3B-2 and table A.3B-3 for FR1 PUSCH performance requirements with DM-RS bundling:
-	FRC parameters are specified in table A.3B-2 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.3B-3 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer.
The parameters for the reference measurement channel are specified in table A.3B-4 for FR2 PUSCH performance requirements with DM-RS bundling:
-	FRC parameters are specified in table A.3B-4 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
The parameters for the reference measurement channel are specified in table A.3B-5 to table A.3B-7 for FR2-2 PUSCH performance requirements:
-	FRC parameters are specified in table A.3B-5 for FR2-2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.3B-6 for FR2-2 PUSCH with transform precoding enabled, Additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.3B-7 for FR2-2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers.
[Omit the unchanged text]
Table A.3B-4: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR2-A3B-1
	G-FR2-A3B-2

	Subcarrier spacing [kHz]
	60
	120

	Allocated resource blocks
	66
	32

	CP-OFDM Symbols per slot (Note 1)
	12
	12

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024

	Payload size (bits)
	5632
	2792

	Transport block CRC (bits)
	24
	16

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	5656
	2808

	Total number of bits per slot
	19008
	9216

	Total resource elements per slot
	9504
	4608

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =10 as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.3B-5: FRC parameters for FR2-2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR2-A3B-3
	G-FR2-A3B-4
	G-FR2-A3B-5

	Subcarrier spacing [kHz]
	120
	120
	480

	Allocated resource blocks
	66
	264
	66

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8

	Modulation
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024
	308/1024

	Payload size (bits)
	3824
	15112
	3824

	Transport block CRC (bits)
	16
	24
	16

	Code block CRC size (bits)
	-
	24
	-

	Number of code blocks - C
	1
	2
	1

	Code block size including CRC (bits) (Note 2)
	3840
	7592
	3840

	Total number of bits per slot without PT-RS
	12672
	50688
	12672

	Total symbols per slot without PT-RS
	6336
	25344
	6336

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	The calculation of the “Total number of bits per slot” and “Total symbols per slot” fields include the REs taken up by CSI part 1 and CSI part 2, if present.



[Omit the unchanged text]
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The parameters for the reference measurement channels are specified in table A.5-2 for FR1 PUSCH performance requirements with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
The parameters for the reference measurement channels are specified in table A.5-3 to table A.5-4 for FR2-1 PUSCH performance requirements:
-	FRC parameters are specified in table A.5-3 for FR2-1 PUSCH with transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer. 
-	FRC parameters are specified in table A.5-4 for FR2-1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
The parameters for the reference measurement channels are specified in table A.5-4A and table A.5-7 for FR2-2 PUSCH performance requirements:
-	FRC parameters are specified in table A.5-4A for FR2-2 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.5-7 for FR2-2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers.

Table A.5-1: Void
Table A.5-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR1-A5-8
	G-FR1-A5-9
	G-FR1-A5-10
	G-FR1-A5-11
	G-FR1-A5-12
	G-FR1-A5-13
	G-FR1-A5-14

	Subcarrier spacing (kHz)
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	12040
	25104
	50184
	11528
	24576
	50184
	131176

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	2
	3
	6
	2
	3
	6
	16

	Code block size including CRC (bits) (Note 2)
	6056
	8400
	8392
	5800
	8224
	8392
	8224

	Total number of bits per slot
	21600
	44928
	91584
	20736
	44064
	91584
	235872

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39312

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1, l0 = 2 and l = 11 for PUSCH mapping type A, l0 = 0 and l = 10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].



Table A.5-3: FRC parameters for FR2-1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR2-A5-1
	G-FR2-A5-2
	G-FR2-A5-3
	G-FR2-A5-4
	G-FR2-A5-5

	Subcarrier spacing (kHz)
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	23568
	47112
	11528
	23568
	47112

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	7888
	7880
	5800
	7888
	7880

	Total number of bits per slot without PT-RS
	42768
	85536
	20736
	42768
	85536

	Total number of bits per slot with PT-RS (Note 3)
	40986
	81972
	19872
	40986
	81972

	Total symbols per slot without PT-RS
	7128
	14256
	3456
	7128
	14256

	Total symbols per slot with PT-RS (Note 3)
	6831
	13662
	3312
	6831
	13662

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos0 with l0= 0 as per table 6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table A.5-4: FRC parameters for FR2-1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR2-A5-6
	G-FR2-A5-7
	G-FR2-A5-8
	G-FR2-A5-9
	G-FR2-A5-10

	Subcarrier spacing (kHz)
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	21000
	42016
	10248
	21000
	42016

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	2
	3
	5

	Code block size including CRC (bits) (Note 2)
	7032
	8432
	5160
	7032
	8432

	Total number of bits per slot without PT-RS
	38016
	76032
	18432
	38016
	76032

	Total number of bits per slot with PT-RS (Note 3)
	36432
	72864
	17664
	36432
	72864

	Total symbols per slot without PT-RS
	6336
	12672
	3072
	6336
	12672

	Total symbols per slot with PT-RS (Note 3)
	6072
	12144
	2944
	6072
	12144

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, additional DM-RS position = pos1 with l0 = 0 and l = 8 as per table 6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table A.5-4A: FRC parameters for FR2-2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR2-A5-11
	G-FR2-A5-12
	G-FR2-A5-13

	Subcarrier spacing [kHz]
	120
	120
	480

	Allocated resource blocks
	66
	26466
	66

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8

	Modulation
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	21000
	83976
	21000

	Transport block CRC (bits)
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24

	Number of code blocks - C
	3
	10
	3

	Code block size including CRC (bits) (Note 2)
	7032
	8424
	7032

	Total number of bits per slot without PT-RS
	38016
	152064
	38016

	Total number of bits per slot with PT-RS (Note 3)
	36432
	145728
	36432

	Total symbols per slot without PT-RS
	6336
	25344
	6336

	Total symbols per slot with PT-RS (Note 3)
	6072
	24288
	6072

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table A.5-5: FRC parameters for FR2-1 interlaced PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR1-A5-15
	G-FR1-A5-16

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	11
	11

	CP-OFDM Symbols per slot (Note 1)
	12
	12

	Modulation
	64QAM
	64QAM

	Code rate 
	567/1024
	567/1024

	Payload size (bits)
	5248
	5248

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	24
	24

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	5272
	5272

	Total number of bits per slot (Note 3)
	9504
	9504

	Total symbols per slot (Note 3)
	1584
	1584

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].
NOTE 3:	The calculation of the “Total number of bits per slot” and “Total symbols per slot” fields include the REs taken up by CG-UCI, if present.
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