[bookmark: OLE_LINK15][bookmark: _Hlk84666062]3GPP TSG-RAN WG4 Meeting #105-e	R4-2220161
Toulouse, France, 14th – 18th Nov, 2022

Title:	WF on NTN SAN demodulation requirements
Source:	Huawei, HiSilicon
Agenda item:			9.11.8
Document for:	Approval
Introduction
This WF capture all agreements and open issues for the following topics discussed in [105][319] NR_NTN_Demod_Part2.
· Satellite Access Node demodulation requirements
· PUSCH requirements
· PUCCH requirements
· PRACH requirements
PUCCH requirements
Antenna configuration for PUCCH requirements
· Define both 1Rx and 2Rx for SAN PUCCH format 0 and 2 requirements with NLOS channel with the same test applicability rule for different antenna configurations as for PUSCH.

SNR values derivation for performance requirements
· Capture the following the derived SNR values with square brackets in the CRs to be endorsed for this meeting which are derived by applying the following steps in order:
· Step 1: The existing SNR derivation procedure defined in [R4-1904713] [R4-19004714] is used, and the following SNR results are derived
· All PUSCH requirements:
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· PUCCH requirements
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· PRACH requirements
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· [bookmark: _GoBack]Step 2: If the results cannot be derived by using the existing SNR derivation procedure [R4-1904713] [R4-19004714] after Step 1, i.e. the test cases with error code -103 as shown above, then just change the ideal span from 2dB to 2.5dB in the existing SNR derivation procedure, then the following SNR results with green are derived for those cases with error code -103:
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· Step 3: If SNR values still can’t be derived, remove the furthest results and average the remaining results, i.e. two companies results are allowed, but still with 2dB span threshold, then the following SNR results with green are derived for those cases with error code -103 after Step 2:
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· Companies can provide updated and more results for next meeting to further align the results. If results are well aligned, the existing SNR derivation procedure defined in [R4-1904713] [R4-19004714] should be used, otherwise further discussion on how to treat those cases with not well aligned results is not precluded.
Simulation assumption (informative)
PUSCH
NTN normal PUSCH
	Parameter
	Value

	Transform precoding
	Disabled, Enabled

	Channel bandwidth
	15kHz SCS: 5MHz
30kHz SCS: 10MHz

	MCS
	4

	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

	
	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
group hopping and sequence hopping are disabled for transform precoding enabled

	Time domain
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Number of TX antennas
	1

	Number of Rx antennas
	1, 2

	Propagation conditions and correlation matrix
	NTN-TDLA100-200 Low, NTN-TDLC5-200 Low (K_factor = 8.05)

	Test metric
	SNR@70%maximum throughput



NTN UL timing adjustment
	Parameter
	Value

	Transform precoding
	Disabled

	Channel bandwidth
	15kHz SCS: 5MHz
30kHz SCS: 10MHz

	MCS
	4

	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

	
	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
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
assignment
	RB assignment
	12 RB for each UE

	
	Starting PRB index
	Moving UE: 0
Stationary UE: 12

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	slot #1 in radio frames

	
	SRS resource allocation
	CSRS = 5, BSRS =0, for 20 RB

	Code block group based PUSCH transmission
	Disabled

	Number of TX antennas
	1

	Number of Rx antennas
	1, 2

	Propagation conditions and correlation matrix
	NTN-TDLA100-200 Low

	Test metric
	SNR@70%maximum throughput

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



	Parameter
	Scenario X

	Channel model
	Stationary UE: AWGN
Moving UE: NTN-TDLA100-200 Low

	CP length
	Normal

	A
	15 kHz: 10 s
30 kHz: 5 s

	
	0.04 S-1 for 15kHz SCS and 0.08 S-1 for 30kHz SCS



NTN PUSCH repetition type A
	Parameter
	Value

	Transform precoding
	Disabled

	Channel bandwidth
	15kHz SCS: 5MHz
30kHz SCS: 10MHz

	MCS
	5 in Table 3

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 3, 0, 3 [Note 1]

	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, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	
	PUSCH aggregation factor
	n2

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Number of TX antennas
	1

	Number of Rx antennas
	1, 2

	Propagation conditions and correlation matrix
	NTN-TDLA100-200 Low

	Test metric
	SNR@70%maximum throughput

	Note 1:	The effective RV sequence is {0, 2, 3, 1} with slot aggregation.



PUCCH
NTN PUCCH format 0
	Parameter
	Test

	PUCCH format
	0

	Number of UCI information bits
	1

	Number of PRBs
	1

	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

	Initial cyclic shift
	0

	First symbol
	12

	Number of OFDM symbols
	2

	Number of TX antennas
	1

	Number of RX antennas
	[1], 2

	Propagation conditions and correlation matrix
	NTN-TDLA100-200 Low

	Test metric
	[bookmark: _Hlk100222227]ACK missed detection probability <1%



NTN PUCCH format 1
	Parameter
	Test

	PUCCH format
	1

	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

	Cyclic Prefix
	Normal

	Number of TX antennas
	1

	Number of RX antennas
	1, 2

	Propagation conditions and correlation matrix
	NTN-TDLA100-200 Low

	Test metric
	[bookmark: _Hlk100222436]NACK to ACK probability<0.1%,
ACK missed detection probability <1%



NTN PUCCH format 2 (ACK missed detection)
	Parameter
	Value

	PUCCH format
	2

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A 

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

	Number of PRBs
	4

	Number of symbols 
	1

	The number of UCI information bits
	4

	First symbol
	13

	DM-RS sequence generation
	NID0=0

	Cyclic Prefix
	Normal

	Number of TX antennas
	1

	Number of RX antennas
	[1], 2

	Propagation conditions and correlation matrix
	NTN-TDLA100-200 Low

	Test metric
	NACK to ACK probability<0.1%,
ACK missed detection probability <1%



NTN PUCCH format 2 (UCI BLER)
	Parameter
	Value 

	PUCCH format
	2

	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

	Cyclic Prefix
	Normal

	Number of TX antennas
	1

	Number of RX antennas
	[1], 2

	Propagation conditions and correlation matrix
	NTN-TDLA100-200 Low

	Test metric
	UCI block error probability<1%



NTN PUCCH format 3
	Parameter
	Value

	PUCCH format
	3

	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

	Number of symbols
	14

	The number of UCI information bits
	16

	First symbol
	0

	Cyclic Prefix
	Normal

	Additional DM-RS configuration
	No additional DM-RS, Additional DM-RS

	Number of TX antennas
	1

	Number of RX antennas
	1, 2

	Propagation conditions and correlation matrix
	NTN-TDLA100-200 Low

	Test metric
	UCI block error probability<1%



NTN PUCCH format 4
	Parameter
	Value

	PUCCH format
	4

	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

	Cyclic Prefix
	Normal

	Additional DM-RS configuration
	No additional DMRS, Additional DM-RS

	Number of TX antennas
	1

	Number of RX antennas
	1, 2

	Propagation conditions and correlation matrix
	NTN-TDLA100-200 Low

	Test metric
	UCI block error probability<1%



NTN PUCCH format 1 (multi-slot)
	Parameter
	Test

	PUCCH format
	1 (multi-slot)

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	disabled

	Inter-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

	Number of slots for PUCCH repetition
	2

	Cyclic Prefix
	Normal

	Number of TX antennas
	1

	Number of RX antennas
	1, 2

	Propagation conditions and correlation matrix
	NTN-TDLA100-200 Low

	Test metric
	NACK to ACK probability<0.1%,
ACK missed detection probability <1%



PRACH
	Parameter
	Value

	Preamble format
	0/B4/C2/2

	SCS
	1.25kHz for long preamble format
15kHz and 30kHz SCS for short preamble format (LRA=139)

	Number of TX antennas
	1

	Number of RX antennas
	1, 2

	Propagation conditions and correlation matrix
	AWGN, NTN-TDLA100-200 Low

	Time error tolerance
	 where  is the largest delay of the propagation channel

	Frequency offset
	0Hz for AWGN, 200Hz for fading channel

	Test metric
	false alarm probability<0.1%,
detection probability>99%



	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	0
	1.25
	13
	22
	32

	2
	1.25
	13
	22
	32

	B4,C2
	15
	23
	0
	0

	
	30
	46
	0
	0
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NTN-TDLA100-200 PUSCH Mapping type B -8.5 -7.9

15kHz SCS

1T1R

1T2R

30kHz SCS

1T1R

1T2R

PUSCH repetition type A 38.108 req 38.181 req

15kHz SCS

30kHz SCS

1T1R

1T2R

1T1R

1T2R

UL timing adjustment 38.108 req 38.181 req

Normal PUSCH (Transform precoding disabled) 38.108 req 38.181 req

NTN-TDLA100-200

NTN-TDLC5-200

NTN-TDLA100-200

NTN-TDLC5-200

30kHz SCS

1T1R

NTN-TDLA100-200

NTN-TDLC5-200

1T2R

NTN-TDLA100-200

NTN-TDLC5-200

15kHz SCS

1T1R

1T2R

Normal PUSCH (Transform precoding enabled) 38.108 req 38.181 req

15kHz SCS

1T1R

NTN-TDLA100-200

NTN-TDLC5-200

1T2R

NTN-TDLA100-200

NTN-TDLC5-200

30kHz SCS

1T1R

NTN-TDLA100-200

NTN-TDLC5-200

1T2R

NTN-TDLA100-200

NTN-TDLC5-200


