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Introduction
This WF capture all agreements and open issues for the following topics discussed in [104-e][323] NR_NTN_Demod_Part2.
· Satellite Access Node demodulation requirements
· PUSCH requirements
· PUCCH requirements
· [bookmark: _GoBack]PRACH requirements
Satellite Access Node demodulation requirements
PUSCH performance requirements
NTN normal PUSCH requirements
SCS/CBW set
Agreements
· 15kHz SCS: 5MHz, 30kHz SCS: 10MHz
Test applicability rule for different antenna configuration
Candidate options:
· Option 1: Unless otherwise stated, for a SAN supporting different numbers of antenna connectors (for SAN type 1-C) or TAB connectors (for SAN type 1-H) (see D.xxx in table yyy), the tests with low MIMO correlation level shall apply only for the highest number of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.
· Option 2: Unless otherwise stated, for a SAN supporting different numbers of antenna connectors (for SAN type 1-C) or TAB connectors (for SAN type 1-H) (see D.xxx in table yyy) by same polarization type, the tests with low MIMO correlation level shall apply only for either one connector or the second lowest number of supported connecters, in addition to the highest number of supported connectors, and the specific connectors used for testing are based on manufacturer declaration
· Option 3: Only 1Rx should be considered for SAN.
Transform precoding
Agreements
· Both CP-OFDM and DFT-s-OFDM
NTN UL timing adjustment requirements
Transform precoding
Agreements
· Only CP-OFDM
Test parameters
Agreements
· Take  = 0.04 S-1 for 15kHz SCS and 0.08 S-1 for 30kHz SCS i.e. (Reuse the parameters of Scenario X)
NTN PUSCH repetition type A requirements
Transform precoding
Agreements
· Only CP-OFDM
PUCCH requirements
DM-RS configuration for PUCCH format 3/4
Agreements
· Both DM-RS 1+0 and 1+1 with SAN manufacture declaration, i.e. supporting additional DM-RS for PUCCH format 3/4 or not.
Antenna configuration
Candidate options:
· Option 1: RAN4 consider SAN PUCCH format 0 and format 2 requirements for only 2Rx configuration. Corresponding manufacture declarations and applicability rules should be further discussed.
· Option 2: 2Rx only for PUCCH requirement
· Option 3: 1Rx only for PUCCH requirement
Channel model
Agreements
· RAN4 to only consider NTN-TDLA channel model for PUCCH requirements definition
PRACH requirements
Preamble Format
Agreements
· Include format 0, B4 and C2 and 2 for SAN PRACH demodulation requirements, further discuss the test applicable rules
· Not include PRACH format A2
Time error tolerance
Agreements
· Use the same method to calculate time error tolerance of multi-path channel as Rel-15:  where  is corresponding to the tap delay of the propagation channel
· Take the largest tap delay of NTN-TDL-A for time error tolerance calculation.
Simulation assumption
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-TDLC[3.5]-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



CR work spliting
There is heavy workload for CR drafting, to faciliate the CR cross checking, interesting companies are welcome to take different clauses in different specifications.
	
	Title
	Company
	Notes

	38.108 Satellite Access Node radio transmission and reception

	bigCR for TS 38.108
	Huawei
	CR X1

	8 Conducted performance requirements

	8.1
	General
	
	CR X2

	8.2
	Performance requirements for PUSCH
	Huawei
	CR X3

	8.3
	Performance requirements for PUCCH
	Ericsson
	CR X4

	8.4
	Performance requirements for PRACH
	
	CR X5

	11. Radiated performance requirements

	11.1
	General
	
	CR X2

	11.2
	Performance requirements PUSCH
	Huawei
	CR X3

	11.3
	Performance requirements for PUCCH
	Ericsson
	CR X4

	11.4
	Performance requirements for PRACH
	
	CR X5

	Annex Reference measurement channels

	A.3
	Fixed Reference Channels for performance requirements (QPSK R=193/1024)
	
	CR X2

	A.4
	PRACH Test preambles
	
	CR X5

	Annex [D] (Normative): Propagation conditions

	[D.1]
	Static propagation condition
	
	CR X6

	[D.2]
	Multi-path fading propagation conditions
	
	CR X6

	[D.3]
	Moving propagation conditions
	
	CR X6

	38.181 Satellite Access Node conformance testing

	Big CR for TS 38.181
	Ericsson
	CR Y1

	4. General test conditions and declarations

	4.6
	Manufacturer declarations
	
	CR Y2

	8 Conducted performance requirements

	8.1
	General
	
	CR Y2

	8.2
	Performance requirements for PUSCH
	Ericsson
	CR Y3

	8.3
	Performance requirements for PUCCH
	Huawei
	CR Y4

	8.4
	Performance requirements for PRACH
	Ericsson
	CR Y5

	11. Radiated performance requirements

	11.1
	General
	
	CR Y2

	11.2
	Performance requirements PUSCH
	
	CR Y6

	11.3
	Performance requirements for PUCCH
	
	CR Y7

	11.4
	Performance requirements for PRACH
	Huawei
	CR Y8

	Annex A

	A.3
	Fixed Reference Channels for performance requirements (QPSK R=193/1024)
	
	CR Y9

	A.4
	PRACH test parameters
	
	CR Y9

	Annex C  Test tolerances and derivation of test requirements

	C.3
	Measurement of performance requirements
	
	CR Y2

	Annex D Measurement system set-up
	

	[D.5]
	SAN type 1-H performance requirements
	
	CR Y10

	[D.6]
	SAN type 1-O performance requirements
	
	CR Y10

	Annex G Propagation conditions

	G.1
	Static propagation condition
	
	CR Y11

	G.2
	Multi-path fading propagation conditions
	
	CR Y11

	G.3
	Moving propagation conditions
	
	CR Y11
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