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0 Introduction
This contribution is the way forward for NR NTN enhancement demod for both SAN and UE. The following topics are captured:
· Topic #1: General
· Topic #2: UE demodulation performance requirements
· Topic #3: SAN demodulation performance requirements
Topic #1 General
Sub-topic 1-1: Scenario and channel model
Issue 1-1-1: Scenario
· Agreement:
· 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.

Issue 1-1-2: Channel model
· Agreement:
· Only NTN-TDLC will be considered.

Issue 1-1-3: Doppler
· Agreement: 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.
Issue 1-1-4: Delay spread
· Agreement:
· 5ns for NTN-TDLC
Topic #3: UE demodulation performance requirements
Sub-topic 3-1: Test scope
Issue 2-1-1: HARQ processes for above 10 GHz bands
· Agreement
· Consider both 16 and 32 HARQ processes; need further consideration on how to apply these to GSO and NGSO. Disabled HARQ requires further discussion.
Issue 2-1-2: Whether to define UE PDCCH demodulation requirements for above 10 GHz bands
· Proposals:
· Option 1: Yes
· Option 1a: Further evaluate feasibility of reusing TN FR2 PDCCH requirements
· Option 2: No
Issue 2-1-3: Whether to define UE PBCH demodulation requirements for above 10 GHz bands?
· Agreement:
· Don’t define PBCH requirement for NR NTN enhancements.
Issue 2-1-4: Whether to define UE CQI reporting requirements for above 10 GHz bands?
· Agreement:
· Do not define UE CQI reporting requirements for above 10 GHz bands
0.1.1 Sub-topic 2-2: General issues for above 10 GHz bands
Issue 2-2-1: SCS (except PBCH testing)
· Agreement:
· Confirm 120 kHz SCS for initial alignment as confirmed in RRM session.
Issue 2-2-2: Channel bandwidth
· Proposals
· Option 1: 100MHz
· Option 2: 200MHz
Issue 2-2-3: Antenna configuration
· Proposals
· Option 1: 1Tx1Rx
· Option 1a: Take 1Tx1Rx for parabolic VSAT antenna configuration for initial demodulation discussion and input from satellite companies is needed
· Option 1b: Consider 1T1R parabolic VSAT as a starting point
· Option 2: Need further clarification on impact to demodulation performance with parabolic VSAT antenna configuration
· Option 3: Both 1Tx1Rx and 1Tx2Rx, with antenna type not limit to parabolic, but also phase antenna array
Issue 2-2-4: Beamforming and beam steering
· Proposals
· Option 1: Need further clarification on impact of beam steering mechanism of VSAT devices to demodulation performance.
· Option 2: Consider beam steering approach as specified in 38.101-4 (Sec B.2.3.2.3)
· Option 3: Do not consider beamforming and beam steering for FR2 NTN demodulation requirements
Issue 2-2-5: Rx phase noise
· Proposals
· Option 1: Take Rx phase noise impact into impairment results and companies could give proper values based on preferred PN model.
· Option 2: Do not consider any PN impact in the simulation and in ideal simulation results alignment
Issue 2-2-6: Applicability rule
· Proposals
· Option 1: Consider applicability rule after discussion about scenario is settled
· Option 2: Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE
0.1.2 Sub-topic 2-3: Test setup for above 10 GHz bands
Issue 2-3-1: MCS for PDSCH
· Proposals
· Option 1: MCS4 (QPSK, 0.30) and MCS13 (16QAM, 0.48)
· Option 2: 16QAM as baseline, FFS 64QAM
· Option 3: QPSK, 16QAM
Issue 2-3-2: Rank for PDSCH
· Agreement
· Consider Rank 1 only.
Issue 2-3-3: PDSCH mapping type
· Agreement
· PDSCH mapping type A
Issue 2-3-4: PDCCH aggregation level (If agreed to be introduced)
· Proposals
· Option 1: 8 as baseline
· Option 2: 2 and 4
· Option 3:4, 8 and 16
Issue 2-3-5: Configuration for PBCH test (If agreed to be introduced)
· Agreement
· Not applicable (PBCH requirement will not be introduced)
Issue 2-3-6: Configuration for CQI reporting test (If agreed to be introduced)
· Agreement
· Not applicable (CQI requirement will not be introduced)
1 Topic #4: SAN demodulaton requirements
1.1.1 Sub-topic 3-1: Test scope
Issue 3-1-1: Whether to define PUSCH repetition Type A for SAN PUSCH demodulation requirements for above 10 GHz bands?
· Agreement:
· Define PUSCH repetition Type A for SAN PUSCH demodulation requirements for above 10 GHz bands.

Issue 3-1-2: Whether to define SAN PUSCH demodulation performance requirements for DMRS bundling?
· Agreement:
· Define SAN PUSCH demodulation performance requirements for DMRS bundling
· FFS on whether actual model to be used for timing drift. 
Issue 3-1-3: Whether to define SAN multi-slot PUCCH format 1 demodulation requirements under LOS channel?
· Agreement:
· Don’t define SAN PUCCH for msg4 HARQ-ACK demodulation requirements under LOS channel
1.1.2 Sub-topic 3-2: General issues for above 10 GHz bands
Issue 3-2-1: Channel bandwidth
· Agreement:
· Consider 50MHz as the channel bandwidth. 
Issue 3-2-2: Antenna configuration
· Agreement:
· Keep the previous agreement to consider both 1Tx1Rx and 1Tx2Rx
· FFS 2Tx2Rx pending on conclusion of the 2Tx UE RF requirement.
Issue 3-2-3: Rank
· Agreement
· Rank 1 for 1Tx
Issue 3-2-4: MCS
· Proposals
· 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)
Issue 3-2-5: SAN type
· Agreement
· Do not define SAN demodulation requirement for SAN Type 2-H
1.1.3 Sub-topic 3-3: Test setup for above 10 GHz bands
Issue 3-3-1: Test setup for SAN PUSCH demodulation requirements with CP-OFDM
· Proposals
· Option 1:
	Parameter
	Value

	Transform precoding
	Disabled

	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
	Option 1a (Ericsson, Huawei): Pos1
Option 1b (Samsung):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}
{0, 1} (if 2Tx is agreed)

	
	DM-RS sequence generation
	NID0=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 (If 2Tx is agreed)
	0

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	Option 1a (Ericsson): 2, Disabled
Option 1b (Samsung): 2
Option 1c (Huawei): Disabled

	configuration
	Time density (LPT-RS)
	Option 1a (Ericsson): 1, Disabled
Option 1b (Samsung): 1
Option 1c (Huawei): Disabled



Issue 3-3-2: Test setup for SAN PUSCH demodulation requirements with DFT-s-OFDM
· Proposals
· Option 1:
	Parameter
	Value

	Transform precoding
	Enabled

	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
	Option 1a (Ericsson, Huawei): Pos1
Option 1b (Samsung):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}
{0, 1} (if 2Tx is agreed)

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

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain
	RB assignment
	Option 1a (Ericsson, Huawei): Full applicable test bandwidth
Option 1b (Samsung): 30 PRBs in the middle of the test bandwidth

	resource
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission (If 2Tx is agreed)
	0

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	Option 1a (Ericsson): 2, Disabled
Option 1b (Samsung): Not configured
Option 1c (Huawei): Disabled

	configuration
	Time density (LPT-RS)
	Option 1a (Ericsson): 1, Disabled
Option 1b (Samsung): Not configured
Option 1c (Huawei): Disabled



Issue 3-3-3: Test setup for SAN PUSCH demodulation requirements with repetition Type A (If agreed to be introduced)
· Proposals
· Option 1:
	Parameter
	Value

	Transform precoding
	Disabled

	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 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 resource
	PUSCH mapping type
	B

	
	Start symbol index
	0 

	
	Allocation length
	10 

	
	PUSCH aggregation factor
	n2

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS configuration
	Frequency density (KPT-RS)
	Disabled

	
	Time density (LPT-RS)
	Disabled

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



Issue 3-3-4: Test setup for SAN PUCCH demodulation performance requirements
· Proposals
· Option 1:
Table 3:  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 4:  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 
	DTX to ACK probability
NACK to ACK probability 
ACK missed detection probability



Table 5   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 6:  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 7:  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 8:  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



Issue 3-3-5: Test setup for SAN PRACH demodulation performance requirements
· Agreement
· Consider following parameter for SAN PRACH
· PRACH format: C2 and B4
· Test preamble configuration
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	B4, C2
	120
	69
	0
	0


· Frequency offset
· AWGN: 0Hz
· Fading: 3000Hz
· Time error tolerance
·  where  is the largest delay of the propagation channel
1.1.4 Sub-topic 3-4: Test setup for UL coverage enhancement
Issue 3-4-1: Antenna configuration
· Proposals
· Option 1: 1Tx1Rx and 1Tx2Rx
· Option 1a: Apply the same test applicability for 1T1Rx and 1Tx2Rx performance test
Issue 3-4-2: Channel model
· Proposals
· Option 1: NTN-TDLC5-200 for DMRS bundling requirement
· Option 2: NTN-TDLC5-200 for multi-slot PUCCH requirement
Issue 3-4-3: Test setup for SAN PUSCH demodulation performance requirements for DMRS bundling (If agreed to be introduced)
· Proposals
· Option 1:
	Parameter
	Value

	Transform precoding
	Disabled

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence [Note 1]
	Option 1a (Ericsson, Huawei) 0, 0, 0, 0 for FDD
Option 1b (Samsung) : 0, 3, 0, 3 for FDD

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	Option 1a (Ericsson): pos0, pos1
Option 1b (Samsung, Huawei): 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
	Option 1a (Ericsson, Samsung): A
Option 1b (Huawei): A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	
	PUSCH aggregation factor
	Option 1a (Ericsson): n4 for FDD
Option 1b (Samsung): [n2] or [n8] for FDD
Option 1c (Huawei): n8 for FDD

	pusch-TimeDomainWindowLength
	Option 1a (Ericsson): 4 slots for FDD
Option 1b (Samsung): [2] or [4] slots for FDD
Option 1c (Huawei): 8 slots for FDD

	Frequency domain resource assignment
	RB assignment
	Option 1 (Ericsson, Samsung, Huawei):Full applicable test bandwidth
Option 2 (Samsung): 6RBs for both 15KHz and 30KHz

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

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



Issue 3-4-4: Test setup for SAN multi-slot PUCCH format 1 demodulation performance requirements under LOS channel (If agreed to be introduced)
· Proposals
· Option 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
	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



