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1. Introduction
In RAN#99 meeting, the WI on NR NTN (Non-Terrestrial Networks) enhancements was approved. In the last RAN4 meeting, the test scope of BS demodulation requirements for NTN enhancement was discussed. The related agreement was captured in the WF as following [1]
	· General
· Scenario
· For UE side
· Define requirements for NGSO and GSO. FFS whether one or two sets of requirements are specified for NGSO and GSO.
· For SAN side
· Define one set of requirements for both NGSO and GSO
· Channel Model
· Only NTN-TDLC will be considered 
· Consider the following Doppler value for initial evaluation
· UE: [600Hz, 1200HZ, 2000Hz]
· SAN: [600Hz, 3000Hz]
· Leave some margin with respect to 0.1ppm requirement if all of them found to be feasible. Margin to be discussed.
· Delay spread 
· 5ns for NTN-TDLC
· SAN demodulation requirement 
· Test scope 
· Whether to define PUSCH repetition Type A for SAN PUSCH demodulation requirements for above 10 GHz bands?
· Define PUSCH repetition Type A for SAN PUSCH demodulation requirements for above 10 GHz bands.
· Whether to define SAN PUSCH demodulation performance requirements for DMRS bundling
· Define SAN PUSCH demodulation performance requirements for DMRS bundling
· FFS on whether actual model to be used for timing drift
· Whether to define SAN multi-slot PUCCH format 1 demodulation requirements under LOS channel
· Don’t define SAN PUCCH for msg4 HARQ-ACK demodulation requirements under LOS channel
· General issues for above 10GHz bands
· Channel bandwidth
· Consider 50MHz as the channel bandwidth. 
· Antenna configuration 
· Keep the previous agreement to consider both 1Tx1Rx and 1Tx2Rx
· FFS 2Tx2Rx pending on conclusion of the 2Tx UE RF requirement. 
· Rank: Rank for 1Tx
· MCS
· Option 1: 2/16/20
· Option 2: MCS4 (QPSK, 308/1024) and MCS5 (QPSK, 99/1024, Table 3, for PUSCH repetition Type A case only)
· SAN type 
· Do not define SAN demodulation requirement for SAN Type 2-H



In this contribution, the view on the remaining issue of test scope and test setup of BS demodulation requirement for NTN enhancement was provided. Meanwhile, the initial simulation results are provided to check the feasibility of Doppler
2	General 
Channel Model 
As for Maximum Doppler spread, up to 1000km/h can be supported based on VSIT UE. How to derive the doppler, based on the residual frequency error, another is based on UE speed.  
With basing residual frequency error, assuming UE will do the doppler frequency tracking and pre-compensation, then, only the UE speed will be included for doppler spread calculation. Based on frequency range for above 10GHz in Ka-band as following, up to 30GHz is supported in UL. 
	Frequency range designation
	Corresponding frequency range 

	FR1-NTN1
	410 MHz – 7125 MHz

	FR2-NTN2
	17300 MHz – 30000 MHz

	NOTE 1: [NTN bands within this frequency range are regarded as a FR1 band when references from other specifications.]
NOTE 2: [NTN bands within this frequency range are regarded as a FR2 band when references from other specifications.]



Assuming the 0.1 ppm for residual Frequency error after UL pre-compensation, the related frequency offset is around 3000Hz.  With basing on UE speed with 120km/h, the maximum doppler should be 3333Hz.  The doppler value should be very high. If taking the UE speed with 1000km/h, the maximum doppler will be extremally high. It is very challenge to handle such high doppler 
The feasibility should be checked based on the simulation results.  In the last meeting, serval doppler candidate is listed for initial evaluation. For SAN side, the values are 600Hz and 3000Hz. Aa shown in our results as following, both two values are feasible with 2 DMRS configuration.
Table 1: Initial simulation results for PUSCH requirement with different doppler values
	Test case
	waveform
	SCS& BW
	MCS
	Channel
	Mapping
Type
	Length
Of symbol
	Number of Tx and Rx
	PTRS
	Number of DMRS
	SNR@ 70

	1
	CP-OFDM
	120KH
50MHz
	2
	NTN TDLC5-600
	B
	10
	1T2R
	Disable
	1+1
(0,8)
	-5.52

	2
	CP-OFDM
	120KH
50MHz
	16
	NTN TDLC5-600
	B
	10
	1T2R
	Disable
	1+1
(0,8)
	6.81

	3
	CP-OFDM
	120KH
50MHz
	20
	NTN TDLC5-600
	B
	10
	1T2R
	Disable
	1+1
(0,8)
	10.25

	4
	CP-OFDM
	120KH
50MHz
	2
	NTN TDLC5-600
	B
	10
	1T2R
	K_ptrs=2
L_ptrs=1
	1+1
(0,8)
	-5.36

	5
	CP-OFDM
	120KH
50MHz
	16
	NTN TDLC5-600
	B
	10
	1T2R
	K_ptrs=2
L_ptrs=1
	1+1
(0,8)
	7.19

	6
	CP-OFDM
	120KH
50MHz
	20
	NTN TDLC5-600
	B
	10
	1T2R
	K_ptrs=2
L_ptrs=1
	1+1
(0,8)
	10.65

	7
	CP-OFDM
	120KH
50MHz
	2
	NTN TDLC5-3000
	B
	10
	1T2R
	Disable
	1+1
(0,8)
	-5.33

	8
	CP-OFDM
	120KH
50MHz
	16
	NTN TDLC5-3000
	B
	10
	1T2R
	Disable
	1+1
(0,8)
	7.09

	9
	CP-OFDM
	120KH
50MHz
	20
	NTN TDLC5-3000
	B
	10
	1T2R
	Disable
	1+1
(0,8)
	10.6

	10
	CP-OFDM
	120KH
50MHz
	2
	NTN TDLC5-3000
	B
	10
	1T2R
	K_ptrs=2
L_ptrs=1
	1+1
(0,8)
	-5.15

	11
	CP-OFDM
	120KH
50MHz
	16
	NTN TDLC5-3000
	B
	10
	1T2R
	K_ptrs=2
L_ptrs=1
	1+1
(0,8)
	7.47

	12
	CP-OFDM
	120KH
50MHz
	20
	NTN TDLC5-3000
	B
	10
	1T2R
	K_ptrs=2
L_ptrs=1
	1+1
(0,8)
	



Observation 1: Both doppler values are feasible to achieve the maximum throughput with 2 DMRS configuration
Observation 2: The performance difference with two kinds of doppler value is within 0.5dB 
Considering the doppler value was derived based on 0.1ppm requirement in S band, the same approach can be applied for NTN scenario with above 10GHz.
As agreed, leave some margin with respect to 0.1ppm requirement if all of them found to be feasible. The margin can be discussed. We are open to further discuss how to decide the value of margin.
Proposal 1: The doppler value with 3000Hz can be considered for specifying PUSCH requirement with above 10GHz. FFS on the value of margin if introduced. 
3	Test setup of BS demodulation requirement   
In this part, the detail test setup for specific demodulation requirements is discussed based on the test scope agreed in the previous meeting
3.1	Test setup of PUSCH requirement with DMRS bundling
In Rel-17, DMRS bundling was introduced for coverage enhancement. To enable DMRS bunding feature, RAN4 has introduced the related phase difference, timing error and frequency error limitation requirement. 
Actual TDW and nominal TDW
Based on RAN1 agreement, the following is agreed for nominal TDW
	[bookmark: _Hlk146449437]For NTN-specific PUSCH DMRS bundling, reuse clause 6.1.7 in TS38.214 for nominal TDW determination, except for aspects related to UE capabilities and assistance information (if needed).
· i.e., if PUSCH-TimeDomainWindowLength is configured, nominal TDW is determined by PUSCH-TimeDomainWindowLength; otherwise, nominal TDW is determined based on UE capability(ies) signaling.
· FFS: which UE capability(ies) signaling is(are) used
· FFS: whether/how to use UE assistance information, if supported



And the following is agreed for actual TDW 
	Agreement
For NTN-specific PUSCH DMRS bundling, actual TDW is determined by the existing events and no additional event is defined


For Rel-17 CE with DMRS bundling, the value of nominal TDW is configured for 8 for FDD and 2 for TDD, and the values are same the configured PUSCH aggregation factor. Different with TN scenario, in the practical scenario, the timing drifting model should be considered in the NTN scenario. Although the UE testing conditions with constant fixed Doppler and constant fixed Delay is assumed based on current discussion, to leave some margin, our preference is to consider the small value for nominal TDW for specifying PUSCH requirement with DMRS bundling. 
Proposal 2: The following value for actual TDW and nominal TDW can be considered for PUSCH requirement with DMRS bundling in NTN scenario
· Actual TDW and PUSCH-TimeDomainWindowLength = 2 or 4 for FDD
· Actual TDW and PUSCH-TimeDomainWindowLength 2 for TDD

BW& SCS
In Rel-17, CE with DMRS bundling, the minimum CBW for each SCS was considered for requirement definition. As observed in RAN1, phase difference limit (Table 6.4.2.5-1 in 38.101-1) cannot be satisfied over multiple slots (for carrier bandwidth 5 MHz or larger), if the PRB allocation is not within 6 PRBs from the DC carrier. Therefore, large CBWs or larger PRB may be not applied for NTN-specific UE with DMRS bundling, considering for satisfying the phase difference limit. 
Proposal 3: The following PRB allocation can be considered for PUSCH requirement with DMRS bundling in NTN scenario
· PRB: 6RBs for both 15KHz and 30KHz

Mapping type 
In Rel-17, both PUSCH mapping type A and mapping type B were considered for PUSCH requirement definition with DMRS bundling. To reduce the test effort, we prefer to specify the PUSCH DMRS bunding with mapping type A., while we are also open to further discuss whether the PUSCH mapping type B is necessary considering the test coverage.
Proposal 4: Introduce PUSCH requirement with mapping type A for NTN-specific UE with DMRS bundling
Waveform 
Since the DMRS bundling introduced is mainly targeting for coverage enhancement, similar as Rel-17 CE, only CP-OFDM wave is considered for PUSCH requirement for NTN-specific UE with DMRS bundling.
Proposal 5: Introduce PUSCH requirement with CP-OFDM waveform for NTN-specific UE with DMRS bundling
Number Of DMRS 
For number of DMRS, although both 1 DMRS symbol and 2 DMRS symbols were considered for PUSCH requirement definition with DMRS bundling, and minor performance between 1 DMRS and 2 DMRS symbols, we would like to select the typical DMRS configuration for specifying the PUSCH requirement for NTN-specific UE with 1+1 DMRS symbols.
Proposal 6: Introduce PUSCH requirement for NTN-specific UE with 1+1 DMRS symbols.
Channel Model
In Rel-17 NTN WI, NTN-TDLA100-200 and NTN-TDLC5-200 were selected for demodulation requirement in S band to cover both NLOS and LOS scenario. Since the DMRS bundling is mainly targeting for S band, the same channel model can be considered for specifying PUSCH requirement with DMRS bundling. To reduce the test effort, only NTN-TDLA100-200 is considered for requirement definition. 
Proposal 7: Introduce PUSCH requirement with DMRS bundling with NTN-TDLA100-200 channel condition
MCS
Similar as Rel-17 TN Coverage enhancement WI for PUSCH requirement with DMRS bundling, MCS4 can be applied for PUSCH requirement with DMRS bundling for NTN-specific UE.
Proposal 8: Introduce PUSCH requirement with DMRS bundling with MCS 4

Other
For other test parameters, the existing test parameters for specifying PUSCH requirement with DMRS bundling for TN-specific UE can be reused for NTN-specific UE with DMRS bundling.
Proposal 9: Apply the existing test parameters for specifying PUSCH requirement with DMRS bundling for NTN-specific UE with DMRS bundling









Table 2: Simulation assumption for PUSCH requirement with DMRS bundling 
	Parameter
	Value

	Transform precoding
	Disabled

	Example UL-DL pattern [Note 1]
	15 kHz SCS: FDD and TDD
7D1S2U, S=6D:4G:4U
30 kHz SCS: FDD and TDD
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence [Note 2]
	0, 3, 0, 3 for FDD
0, 3, 0, 3 for TDD 

	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
	0

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

	Time domain resource assignment
	PUSCH mapping type
	A

	
	Start symbol
	0 

	
	Allocation length
	14 

	
	PUSCH aggregation factor
	[n2] or [n4] for FDD 
n2 for TDD 

	pusch-TimeDomainWindowLength
	[2] or [4] slots for FDD 
2 slots for TDD

	Frequency domain resource assignment
	RB assignment
	6RB for both 15KHz and 30KHz

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Note 1:	The same TDD requirements are applicable to different UL-DL patterns with more than one consecutive UL slots when both pusch-TimeDomainWindowLength and PUSCH aggregation factor are configured as 2 slots. The UL (re)transmission of PUSCH is only scheduled for the actual TDW including 2 consecutive UL slots. 
Note 2:	The effective RV sequence is {0, 2, 3, 1} with slot aggregation.



3.2	Test setup of BS demodulation requirement above 10GHz 
In this subsection, the test setup for BS demodulation requirements above 10GHz, including PUSCH, PUCCH and PRACH are specified, separately. 
3.3.1	Test setup of PUSCH requirement above 10GHz 
For other test parameters, the existing test parameters for PUSCH performance evaluation in FR2 can be reused as following 
Proposal 10: The following test parameters could be considered for PUSCH performance evaluation for above 10GHz for CP-OFDM waveform
Table 3:  Test parameters of PUSCH with CP-OFDM for above 10GHz
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	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 symbols
	[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
	NID=0, nSCID =0

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2, and disabled

	configuration
	Time density (LPT-RS)
	1 and disabled

	NOTE 1:	The same requirements are applicable to TDD with different UL-DL patterns



Proposal 11: The following test parameters could be considered for PUSCH performance evaluation for above 10GHz for DFS-s-OFDM waveform
Table 4:  Test parameters of PUSCH with DFT-s-OFDM for above 10GHz
	Parameter
	Value

	Transform precoding
	Enabled

	Default TDD UL-DL pattern (Note 1)
	N/A

	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(s)
	0

	
	DM-RS sequence generation
	NID0=0, group hopping and sequence hopping are disabled

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	10 

	Frequency domain resource
	RB assignment
	FR2-1: 30 PRBs in the middle of the test bandwidth

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Not configured

	NOTE 1:	The same requirements are applicable to TDD with different UL-DL patterns.



Proposal 12: The following test parameters could be considered for PUSCH performance evaluation for above 10GHz for PUSCH repetition type A 
Table 5:  Test parameters of PUSCH with repetition type A for above 10GHz
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	120 kHz SCS: 3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 3, 0,3

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	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
	NID=0, nSCID =0

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	
	PUSCH aggregation factor (Note 2)
	N8

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	Disabled

	configuration
	Time density (LPT-RS)
	Disabled

	NOTE 1:	The effective RV sequence is {0,2,3,1} with slot aggregation
NOTE 2:   The intention of this configuration is to have two effective transmissions of the transport block. To achieve this for the standard TDD pattern captured in this table, a value of n8 is necessary




3.3.2	Test setup of PUCCH requirement above 10GHz 
[bookmark: _Hlk146564251]In Rel-17 NTN WI, the PUCCH requirements with all the formats were considered for NTN-specific UE. For above 10GHz, the same PUCCH formats can be considered for PUCCH requirement. The same test parameters can be reused for requirement definition, excepting for channel model.
Proposal 13: The following test parameters could be considered for specifying PUCCH requirement for above 10GHz 
Table 6:  Test parameters of PUCCH format 0
	Parameter
	Test

	Number of UCI information bits
	1

	Number of PRBs
	1

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A for 1 symbol Enabled for 2 symbols

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs - 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13 for 1 symbol
12 for 2 symbols

	Test metric
	DTX to ACK probability
ACK missed detection probability 



Table 7:  Test parameters of PUCCH format 1
	Parameter
	Test

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Test metric 
	NACK to ACK probability 
ACK missed detection probability



Table 8:   Test parameters of PUCCH format 2
	Parameter
	Value

	Modulation order
	QSPK

	Starting RB location 
	0

	Intra-slot frequency hopping
	N/A 

	Number of PRBs
	4

	Number of symbols 
	1

	The number of UCI information bits
	4

	First symbol
	13

	DM-RS sequence generation
	NID0=0

	Test metric 
	DTX to ACK probability 
ACK missed detection probability



Table 9:  Test parameters of PUCCH format 2
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	Frist PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0

	Test metric 
	BLER 



Table 10:  Test parameters of PUCCH format 3
	Parameter
	Test 1
	Test 2

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of PRBs
	1
	3

	Number of symbols
	14
	4

	The number of UCI information bits
	16
	16

	First symbol
	0
	0

	Test metric
	BLER



Table 11:  Test parameters of PUCCH format 4
	Parameter
	Value

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Number of PRBs
	1

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of symbols
	14

	The number of UCI information bits
	22

	First symbol
	0

	Length of the orthogonal cover code
	n2

	Index of the orthogonal cover code
	n0

	Test metric 
	BLER



3.3.3	Test setup of PRACH requirement above 10GHz 
Time error tolerance 
Similar as Rel-15, the time error tolerance can be calculated as:  where  is the largest delay of the propagation channel. The detail value of  pending on the selected channel model.  Since only NTN TDLC5 channel is considered for requirement, the corresponding  can be considered as 0.06us 
Proposal 14: The following test parameters could be considered for specifying PRACH requirement for above 10GHz 
·  where  is the largest delay of the propagation channel = 0.6 us
· [NTN-TDLC5-3000]


4	Conclusion
In this contribution, the view on the test scope of BS demodulation requirement for NTN enhancement is provided.  
Observation 1: Both doppler values are feasible to achieve the maximum throughput with 2 DMRS configuration
Observation 2: The performance difference with two kinds of doppler value is within 0.5dB 
Proposal 1: The doppler value with 3000Hz can be considered for specifying PUSCH requirement with above 10GHz. FFS on the value of margin if introduced. 
Proposal 2: The following value for actual TDW and nominal TDW can be considered for PUSCH requirement with DMRS bundling in NTN scenario
· Actual TDW and PUSCH-TimeDomainWindowLength = 2 or 4 for FDD
· Actual TDW and PUSCH-TimeDomainWindowLength 2 for TDD

Proposal 3: The following PRB allocation can be considered for PUSCH requirement with DMRS bundling in NTN scenario
· PRB: 6RBs for both 15KHz and 30KHz

Proposal 4: Introduce PUSCH requirement with mapping type A for NTN-specific UE with DMRS bundling
Proposal 5: Introduce PUSCH requirement with CP-OFDM waveform for NTN-specific UE with DMRS bundling
Proposal 6: Introduce PUSCH requirement for NTN-specific UE with 1+1 DMRS symbols.
Proposal 7: Introduce PUSCH requirement with DMRS bundling with NTN-TDLA100-200 channel condition
Proposal 8: Introduce PUSCH requirement with DMRS bundling with MCS 4
Proposal 9: Apply the existing test parameters for specifying PUSCH requirement with DMRS bundling for NTN-specific UE with DMRS bundling
Table 2: Simulation assumption for PUSCH requirement with DMRS bundling 
	Parameter
	Value

	Transform precoding
	Disabled

	Example UL-DL pattern [Note 1]
	15 kHz SCS: FDD and TDD
7D1S2U, S=6D:4G:4U
30 kHz SCS: FDD and TDD
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence [Note 2]
	0, 3, 0, 3 for FDD
0, 3, 0, 3 for TDD 

	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
	0

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

	Time domain resource assignment
	PUSCH mapping type
	A

	
	Start symbol
	0 

	
	Allocation length
	14 

	
	PUSCH aggregation factor
	[n2] or [n4] for FDD 
n2 for TDD 

	pusch-TimeDomainWindowLength
	[2] or [4] slots for FDD 
2 slots for TDD

	Frequency domain resource assignment
	RB assignment
	6RB for both 15KHz and 30KHz

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Note 1:	The same TDD requirements are applicable to different UL-DL patterns with more than one consecutive UL slots when both pusch-TimeDomainWindowLength and PUSCH aggregation factor are configured as 2 slots. The UL (re)transmission of PUSCH is only scheduled for the actual TDW including 2 consecutive UL slots. 
Note 2:	The effective RV sequence is {0, 2, 3, 1} with slot aggregation.



Proposal 10: The following test parameters could be considered for PUSCH performance evaluation for above 10GHz for CP-OFDM waveform
Table 3:  Test parameters of PUSCH with CP-OFDM for above 10GHz
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	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 symbols
	[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
	NID=0, nSCID =0

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2, and disabled

	configuration
	Time density (LPT-RS)
	1 and disabled

	NOTE 1:	The same requirements are applicable to TDD with different UL-DL patterns



Proposal 11: The following test parameters could be considered for PUSCH performance evaluation for above 10GHz for DFS-s-OFDM waveform
Table 4:  Test parameters of PUSCH with DFT-s-OFDM for above 10GHz
	Parameter
	Value

	Transform precoding
	Enabled

	Default TDD UL-DL pattern (Note 1)
	N/A

	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(s)
	0

	
	DM-RS sequence generation
	NID0=0, group hopping and sequence hopping are disabled

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	10 

	Frequency domain resource
	RB assignment
	FR2-1: 30 PRBs in the middle of the test bandwidth

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Not configured

	NOTE 1:	The same requirements are applicable to TDD with different UL-DL patterns.



Proposal 12: The following test parameters could be considered for PUSCH performance evaluation for above 10GHz for PUSCH repetition type A 
Table 5:  Test parameters of PUSCH with repetition type A for above 10GHz
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	120 kHz SCS: 3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 3, 0,3

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	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
	NID=0, nSCID =0

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	
	PUSCH aggregation factor (Note 2)
	N8

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	Disabled

	configuration
	Time density (LPT-RS)
	Disabled

	NOTE 1:	The effective RV sequence is {0,2,3,1} with slot aggregation
NOTE 2:   The intention of this configuration is to have two effective transmissions of the transport block. To achieve this for the standard TDD pattern captured in this table, a value of n8 is necessary



Proposal 13: The following test parameters could be considered for specifying PUCCH requirement for above 10GHz 
Table 6:  Test parameters of PUCCH format 0
	Parameter
	Test

	Number of UCI information bits
	1

	Number of PRBs
	1

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A for 1 symbol Enabled for 2 symbols

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs - 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13 for 1 symbol
12 for 2 symbols

	Test metric
	DTX to ACK probability
ACK missed detection probability 



Table 7:  Test parameters of PUCCH format 1
	Parameter
	Test

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Test metric 
	NACK to ACK probability 
ACK missed detection probability



Table 8:   Test parameters of PUCCH format 2
	Parameter
	Value

	Modulation order
	QSPK

	Starting RB location 
	0

	Intra-slot frequency hopping
	N/A 

	Number of PRBs
	4

	Number of symbols 
	1

	The number of UCI information bits
	4

	First symbol
	13

	DM-RS sequence generation
	NID0=0

	Test metric 
	DTX to ACK probability 
ACK missed detection probability



Table 9:  Test parameters of PUCCH format 2
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	Frist PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0

	Test metric 
	BLER 



Table 10:  Test parameters of PUCCH format 3
	Parameter
	Test 1
	Test 2

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of PRBs
	1
	3

	Number of symbols
	14
	4

	The number of UCI information bits
	16
	16

	First symbol
	0
	0

	Test metric
	BLER



Table 11:  Test parameters of PUCCH format 4
	Parameter
	Value

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Number of PRBs
	1

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of symbols
	14

	The number of UCI information bits
	22

	First symbol
	0

	Length of the orthogonal cover code
	n2

	Index of the orthogonal cover code
	n0

	Test metric 
	BLER



Proposal 14: The following test parameters could be considered for specifying PRACH requirement for above 10GHz 
·  where  is the largest delay of the propagation channel = 0.6 us
· [NTN-TDLC5-3000]
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