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Start of Change#1

[bookmark: _Toc21102928][bookmark: _Toc29810777][bookmark: _Toc36636129][bookmark: _Toc37273075][bookmark: _Toc45886155][bookmark: _Toc53183233][bookmark: _Toc58915900][bookmark: _Toc58918081][bookmark: _Toc66693951][bookmark: _Toc74915903][bookmark: _Toc76114528][bookmark: _Toc76544414][bookmark: _Toc82536536][bookmark: _Toc89952829][bookmark: _Toc98766645][bookmark: _Toc99703008][bookmark: _Toc106206794]8.1.2.3	Applicability of PRACH performance requirements
[bookmark: _Toc21102929][bookmark: _Toc29810778][bookmark: _Toc36636130][bookmark: _Toc37273076][bookmark: _Toc45886156][bookmark: _Toc53183234][bookmark: _Toc58915901][bookmark: _Toc58918082][bookmark: _Toc66693952][bookmark: _Toc74915904][bookmark: _Toc76114529][bookmark: _Toc76544415][bookmark: _Toc82536537][bookmark: _Toc89952830][bookmark: _Toc98766646][bookmark: _Toc99703009][bookmark: _Toc106206795]8.1.2.3.1	Applicability of requirements for different formats
Unless otherwise stated, PRACH requirement tests shall apply only for each PRACH format declared to be supported (see D.103 in table 4.6-1).
Unless otherwise stated, PRACH requirement tests for high speed train shall apply only for each PRACH formats declared to be supported (see D.111 in table 4.6-1).
[bookmark: _Toc21102930][bookmark: _Toc29810779][bookmark: _Toc36636131][bookmark: _Toc37273077][bookmark: _Toc45886157][bookmark: _Toc53183235][bookmark: _Toc58915902][bookmark: _Toc58918083][bookmark: _Toc66693953][bookmark: _Toc74915905][bookmark: _Toc76114530][bookmark: _Toc76544416][bookmark: _Toc82536538][bookmark: _Toc89952831][bookmark: _Toc98766647][bookmark: _Toc99703010][bookmark: _Toc106206796]8.1.2.3.2	Applicability of requirements for different subcarrier spacings
Unless otherwise stated, for each PRACH format with short sequence declared to be supported, for each FR, the tests shall apply only for the smallest supported subcarrier spacing in the FR (see D.103 in table 4.6-1).
[bookmark: _Toc21102931][bookmark: _Toc29810780][bookmark: _Toc36636132][bookmark: _Toc37273078][bookmark: _Toc45886158][bookmark: _Toc53183236][bookmark: _Toc58915903][bookmark: _Toc58918084][bookmark: _Toc66693954][bookmark: _Toc74915906][bookmark: _Toc76114531][bookmark: _Toc76544417][bookmark: _Toc82536539][bookmark: _Toc89952832][bookmark: _Toc98766648][bookmark: _Toc99703011][bookmark: _Toc106206797]8.1.2.3.3	Applicability of requirements for different channel bandwidths
[bookmark: _Toc53183237][bookmark: _Toc58915904][bookmark: _Toc58918085]Unless otherwise stated, for the subcarrier spacing to be tested, the test requirements shall apply only for anyone channel bandwidth declared to be supported (see D.7 in table 4.6-1).
[bookmark: _Toc66693955][bookmark: _Toc74915907][bookmark: _Toc76114532][bookmark: _Toc76544418][bookmark: _Toc82536540][bookmark: _Toc89952833][bookmark: _Toc98766649][bookmark: _Toc99703012][bookmark: _Toc106206798]8.1.2.3.4	Applicability of requirements for different restricted set types of long PRACH format 0
Unless otherwise stated, PRACH requirement tests for long PRACH preamble format 0 with restricted set Type A and B shall apply only for the restricted set type declared to be supported (see D.1110 in table 4.6-1). If both restricted set type A and type B are declared to be supported, the tests shall be done for type B; the same chosen mapping type shall then be used for all tests.
[bookmark: _Toc58915905][bookmark: _Toc58918086][bookmark: _Toc66693956][bookmark: _Toc74915908][bookmark: _Toc76114533][bookmark: _Toc76544419][bookmark: _Toc82536541][bookmark: _Toc89952834][bookmark: _Toc98766650][bookmark: _Toc99703013][bookmark: _Toc106206799]8.1.2.4	Applicability of PUSCH for high speed train performance requirements
[bookmark: _Toc58915906][bookmark: _Toc58918087][bookmark: _Toc66693957][bookmark: _Toc74915909][bookmark: _Toc76114534][bookmark: _Toc76544420][bookmark: _Toc82536542][bookmark: _Toc89952835][bookmark: _Toc98766651][bookmark: _Toc99703014][bookmark: _Toc106206800]8.1.2.4.1	Applicability of requirements for different speeds
[bookmark: _Toc58915907][bookmark: _Toc58918088][bookmark: _Toc66693958][bookmark: _Toc74915910][bookmark: _Toc76114535][bookmark: _Toc76544421][bookmark: _Toc82536543][bookmark: _Toc89952836][bookmark: _Toc98766652][bookmark: _Toc99703015]Unless otherwise stated, a BS type 1-O that declares to support 500km/h (see D.110 in table 4.6-1) and passes the tests for 500km/h, can also consider the tests for 350km/h as passed.
[bookmark: _Toc106206801]8.1.2.4.2	Applicability of requirements for 1T1R
In high speed train requirements, unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), if the BS supports 1RX, the tests with low MIMO correlation level shall apply only for either one connector or the second lowest number of supported connectors, in addition to the highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration. 
If the BS doesn't support 1RX, the tests with low MIMO correlation level shall apply only for the lowest and highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.
Note: The highest number of connectors can simultaneously be second lowest number.
[bookmark: _Toc106206802]8.1.2.4.3	Applicability of requirements for different channel bandwidths
For each subcarrier spacing declared to be supported, the test requirements for a specific channel bandwidth shall apply only if the BS supports it (see D.7 in table 4.6-1).
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.
[bookmark: _Toc106206803]8.1.2.4.4	Appliability of requirements for different DM-RS configurations
Unless otherwise stated, for BS type 2-O, FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported (see D.117 in table 4.6-1). If more than one DM-RS configuration is declared to be supported, the test shall be done for the minimum number of DM-RS supported.

End of Change#1


Start of Change#2

[bookmark: _Toc45886198][bookmark: _Toc53183277][bookmark: _Toc58915947][bookmark: _Toc58918128][bookmark: _Toc66693998][bookmark: _Toc74915965][bookmark: _Toc76114590][bookmark: _Toc76544476][bookmark: _Toc82536598][bookmark: _Toc89952891][bookmark: _Toc98766707][bookmark: _Toc99703070][bookmark: _Toc106206859]8.2.5	Performance requirements for UL timing adjustment 
[bookmark: _Toc45886199][bookmark: _Toc53183278][bookmark: _Toc58915948][bookmark: _Toc58918129][bookmark: _Toc66693999][bookmark: _Toc74915966][bookmark: _Toc76114591][bookmark: _Toc76544477][bookmark: _Toc82536599][bookmark: _Toc89952892][bookmark: _Toc98766708][bookmark: _Toc99703071][bookmark: _Toc106206860]8.2.5.1	Definition and applicability
The performance requirement of UL timing adjustment is determined by a minimum required throughput for the moving UE at given SNR. The performance requirements assume HARQ retransmissions. The performance requirements for UL timing adjustment scenario Y and scenario Z defined in Annex J.4 are optional. 
In the tests for UL timing adjustment, two signals are configured, one being transmitted by a moving UE and the other being transmitted by a stationary UE. The transmission of SRS from UE is optional. FRC parameters in Table A.4-2B and [A.4-2x] are applied for both UEs. The received power for both UEs is the same. The resource blocks allocated for both UEs are consecutive. In scenario Y and scenario Z, Doppler shift is not taken into account.
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.1.
[bookmark: _Toc45886200][bookmark: _Toc53183279][bookmark: _Toc58915949][bookmark: _Toc58918130][bookmark: _Toc66694000][bookmark: _Toc74915967][bookmark: _Toc76114592][bookmark: _Toc76544478][bookmark: _Toc82536600][bookmark: _Toc89952893][bookmark: _Toc98766709][bookmark: _Toc99703072][bookmark: _Toc106206861]8.2.5.2	Minimum Requirement
[bookmark: _Toc45886201][bookmark: _Toc53183280][bookmark: _Toc58915950][bookmark: _Toc58918131][bookmark: _Toc66694001][bookmark: _Toc74915968][bookmark: _Toc76114593][bookmark: _Toc76544479][bookmark: _Toc82536601][bookmark: _Toc89952894][bookmark: _Toc98766710][bookmark: _Toc99703073]The minimum requirement is in TS 38.104 [2] clause 12.2.1.5 and 12.2.2.7.
[bookmark: _Toc106206862]8.2.5.3	Test Purpose
The test shall verify the receiver's ability to achieve throughput measured for the moving UE at given SNR under moving propagation conditions.
[bookmark: _Toc45886202][bookmark: _Toc53183281][bookmark: _Toc58915951][bookmark: _Toc58918132][bookmark: _Toc66694002][bookmark: _Toc74915969][bookmark: _Toc76114594][bookmark: _Toc76544480][bookmark: _Toc82536602][bookmark: _Toc89952895][bookmark: _Toc98766711][bookmark: _Toc99703074][bookmark: _Toc106206863]8.2.5.4	Method of test
[bookmark: _Toc45886203][bookmark: _Toc53183282][bookmark: _Toc58915952][bookmark: _Toc58918133][bookmark: _Toc66694003][bookmark: _Toc74915970][bookmark: _Toc76114595][bookmark: _Toc76544481][bookmark: _Toc82536603][bookmark: _Toc89952896][bookmark: _Toc98766712][bookmark: _Toc99703075][bookmark: _Toc106206864]8.2.5.4.1	Initial Conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested:	M; see clause 4.9.1.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.1.
Direction to be tested: OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).
[bookmark: _Toc45886204][bookmark: _Toc53183283][bookmark: _Toc58915953][bookmark: _Toc58918134][bookmark: _Toc66694004][bookmark: _Toc74915971][bookmark: _Toc76114596][bookmark: _Toc76544482][bookmark: _Toc82536604][bookmark: _Toc89952897][bookmark: _Toc98766713][bookmark: _Toc99703076][bookmark: _Toc106206865]8.2.5.4.2	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 8.2.5.4.2-1 and table 8.2.5.4.2-1a.
Table 8.2.5.4.2-1 Test parameters for testing UL timing adjustment for BS type 1-O
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	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
	pos2

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

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

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0 for moving UE
NID0=1, nSCID =1 for stationary UE

	Time domain
	PUSCH mapping type
	A,B

	resource assignment
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	5 MHz CBW/15kHz: 12 RB for each UE
10MHz CBW/15kHz SCS: 25 RB for each UE
10MHz CBW/30kHz: 12 RB for each UE 
40MHz CBW/30kHz SCS: 50 RB for each UE

	
	Starting PRB index
	Moving UE: 0 
Stationary UE: 12 for 5MHz CBW/15kHz SCS, 25 for 10 MHz CBW/15kHz SCS, 12 for 10MHz CBW/30kHz SCS and 50 for 40 MHz CBW/30kHz SCS

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	For FDD: slot #1 in radio frames
For TDD:
-	last symbol in slot #3 in radio frames for 15KHz
-	last symbol in slot #7 in radio frames for 30KHz

	
	SRS resource allocation
	15 kHz SCS:
-	CSRS =5, BSRS =0, for 20 RB
-	CSRS = 11, BSRS =0, for 40 RB
30 kHz SCS: 
-	CSRS =5, BSRS =0, for 20 RB
-	CSRS = 21, BSRS =0, for 80 RB

	NOTE 1.	The transmission of SRS is optional. And the transmission comb and SRS periodicity are configured as KTC = 2, and TSRS = 10 for 15 kHz SCS, TSRS = 20 for 30 kHz SCS respectively.



Table 8.2.5.4.2-1a Test parameters for testing UL timing adjustment for BS type 2-O
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD
	120 kHz SCS:
3D1S1U, S=10D:2G:2U

	Channel bandwidth
	120 kHz SCS: 50MHz, 200 MHz

	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

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos0, pos1, pos2

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

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

	
	DM-RS port
	{0}

	Time domain resource assignment
	DM-RS sequence generation
	NID0=0, nSCID =0 for moving UE
NID0=1, nSCID =1 for stationary UE

	
	PUSCH mapping type
	B

	
	Allocation length
	10 

	Frequency domain resource assignment
	RB assignment
	50 MHz CBW/120kHz SCS: 16 RB for each UE
200MHz CBW/120kHz SCS: 66 RB for each UE


	
	Starting PRB index
	Moving UE: 0 
Stationary UE: 16 for 50MHz CBW, 66 for 200MHz CBW for SCS 120kHz

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	For TDD: 
-	last symbol in slot #3 in radio frames for 120KHz


	
	SRS resource allocation
	120 kHz SCS: 
	-	CSRS = 9, BSRS =0, for 32 RB
	-	CSRS = 33, BSRS =0, for 132 RB


	NOTE 1.	The transmission of SRS is optional. And the transmission comb and SRS periodic are configured as KTC = 2, and TSRS = [10] respectively.



	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex J. Unless stated otherwise, the MIMO correlation matrices for the gNB are defined in annex J for low correlation.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the BS receiver is as specified in clause 8.2.5.5 for high speed train and clause 8.2.5.6 for normal mode 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 8.2.5.4.2-2.
Table 8.2.5.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	1-O (NOTE 2)
	15
	5
	-86.5dBm  - ΔOTAREFSENS dBm / 4.5MHz

	
	
	10
	-83.3 - ΔOTAREFSENS dBm / 9.36 MHz

	
	30
	10
	-83.6 dBm - ΔOTAREFSENS dBm / 8.64MHz

	
	
	40
	-77.2 - ΔOTAREFSENS dBm / 38.16 MHz

	2-O (NOTE 3)
	120
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz

	
	
	200
	EISREFSENS_50M + ΔFR2_REFSENS + 21 dBm / 190.08 MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2:	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 3:	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.

End of Change#2


Start of Change#3

Table A.4-2A: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR1-A4-29
	G-FR1-A4-29A
	G-FR1-A4-30
	G-FR1-A4-30A

	Subcarrier spacing [kHz]
	15
	15
	30
	30

	Allocated resource blocks
	52
	25
	106
	24

	Data bearing CP-OFDM Symbols per slot (Note 1)
	11
	11
	11
	11

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	17424
	8456
	35856
	8064

	Transport block CRC (bits)
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24 
	24
	-

	Number of code blocks - C
	3
	2
	5
	1

	Code block size including CRC (bits) (Note 2)
	5840
	4264
	7200
	80808088

	Total number of bits per slot
	27456
	13200
	55968
	12672

	Total resource elements per slot
	6846
	3300
	13992
	3168

	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 = pos2, and l0= 2 or 3 for PUSCH mapping type A, 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].




End of Change#3


