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1. Introduction
In RAN4#109 meeting, WF [1] on NR_NTN_enh_SAN_UE_demod was agreed. Some remaining issues in WF for SAN demodulation requirements need further discussion.
This contribution provides our views on the remaining issues for SAN demodulation requirements for above 10GHz bands.
2. Discussion
The remaining issues for SAN demodulation requirements for above 10GHz bands are discussed as below:
Antenna configuration for PUSCH demodulation
As per the WF [1], the remaining open issue concerning antenna configuration is shown as below:
	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.


For FR1 NTN in TS 38.108, the 2Tx(two transmission layers) was not defined for PUSCH demodulation requirement, so for Ka-band NTN, it is reasonable to not define 2Tx(two transmission layers).
Proposal 1: Not to define 2Tx(two transmission layers) for PUSCH demodulation requirement for above 10GHz bands.

MCS for PUSCH demodulation
As per the WF [1], the remaining open issue concerning antenna configuration is shown as below:
	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)


Referring to Table 5.1.3.1-1( for MCS index table 1) of TS 38.214, for option 1, the modulation and code rate for MCS 2/16/20 are (QPSK, R=193/1024), (16QAM, R=658/1024), and (64QAM, R=567/1024), respectively. 
For TN PUSCH demodulation in TS 38.104, the following MCSs are used for FR2-1 PUSCH demodulation:
The MCS 2(QPSK, R=193/1024), MCS 16(16QAM, R=658/1024), and MCS 20(64QAM, R=567/1024) were used for TN 1Tx PUSCH demodulation requirements with CP-OFDM, 
The MCS 2(QPSK, R=193/1024) was used for TN 1Tx PUSCH demodulation requirements with DFT-s-OFDM,
The MCS 5(QPSK, R=99/1024) defined in Table 5.1.3.1-3 of TS 38.214 for MCS index table 3 was used for TN 1Tx PUSCH demodulation requirements with repetition Type A.
The MCS 4 (QPSK, 308/1024) was used for TN 1Tx PUSCH demodulation requirements with DM-RS bundling.
For Ka-band NTN 1Tx PUSCH demodulation requirements, the same MCSs can be reused. 
Proposal 2: To adopt the following MCSs for 1Tx PUSCH demodulation requirements for above 10GHz bands.
	PUSCH demodulation requirements
	Number of TX antennas
	MCSs

	PUSCH demodulation requirements with CP-OFDM
	1
	MCS 2(QPSK, R=193/1024),
MCS 16(16QAM, R=658/1024), 
MCS 20(64QAM, R=567/1024)
(Note1)

	PUSCH demodulation requirements with DFT-s-OFDM
	1
	MCS 2(QPSK, R=193/1024)
(Note1)

	PUSCH demodulation requirements with repetition Type A
	1
	MCS 5(QPSK, R=99/1024)
(Note2)

	PUSCH demodulation requirements with DM-RS bundling
	1
	MCS 4 (QPSK, 308/1024)
(Note1)

	Note 1: Defined in Table 5.1.3.1-1 of TS 38.214 for MCS index table 1
Note 2: Defined in Table 5.1.3.1-3 of TS 38.214 for MCS index table 3



Test setup for SAN PUSCH demodulation requirements with CP-OFDM
As per the WF [1], the remaining open issue concerning test setup for SAN PUSCH demodulation requirements with CP-OFDM is shown as below:
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As above discussion, it is unnecessary to define 2Tx for PUSCH demodulation, so it is reasonable to remove TPMI index for 2Tx two-layer spatial multiplexing transmission (0), and DM-RS port(s)({0,1}) parameters from above table.
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For PT-RS configuration, according to Table 11.2.2.1.2-3 of FR2-1 TN PUSCH demodulation requirements with CP-OFDM, for MCS 2(QPSK, R=193/1024)  for G-FR2-A3-3, G-FR2-A3-15, G-FR2-A3-8, and G-FR2-A3-20, PTRS was not configured, but for other MCSs, such as MCS 16(16QAM, R=658/1024) for G-FR2-A4-x, MCS 20(64QAM, R=567/1024) for G-FR2-A5-x, PTRS(not configured and configured) were both defined. So in FR2-1 TN PUSCH demodulation, the PTRS is not configured for MCS2. From required SNR, the difference between SNR with PTRS and SNR without PTRS is less than 1dB, so it is unnecessary to configure PTRS.  For simplicity, PTRS(not configured) can be defined for MCS 2/16/20 for 1Tx for Ka-band NTN. Meanwhile, additional DM-RS symbols (Pos1) for TN can be reused for Ka-band NTN.
So,
Proposal 3: To adopt following test setup for SAN PUSCH demodulation requirements with CP-OFDM:
	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
	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
	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

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	Not configured

	configuration
	Time density (LPT-RS)
	Not configured



.
Test setup for SAN PUSCH demodulation requirements with DFT-s-OFDM
As per the WF [1], the remaining open issue concerning test setup for SAN PUSCH demodulation requirements with DFT-s-OFDM is shown as below:
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Generally, the test parameters for TN FR2-1 PUSCH demodulation requirements with DFT-s-OFDM in Table 11.2.2.2.1-1 of TS 38.104 can be reused for Ka-band NTN PUSCH demodulation requirements. So additional DM-RS sysmbols(Pos1), DM-RS port(s)({0}) ,RB assignment(30 PRBs in the middle of the test bandwidth), and PTRS(not configured) for FR2-1 TN PUSCH demodulation requirement with DFT-s-OFDM can be reused for Ka-band NTN PUSCH demodulation requirements with DFT-s-OFDM.
So,
Proposal 4: To adopt following test setup for SAN PUSCH demodulation requirements with DFT-s-OFDM:
	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
	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
	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
	30 PRBs in the middle of the test bandwidth

	resource
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	Not configured

	configuration
	Time density (LPT-RS)
	Not configured




Test setup for SAN PUSCH demodulation requirements with DM-RS bundling
As per the WF [1], the remaining open issue concerning test setup for SAN PUSCH demodulation requirements with DM-RS bundling is shown as below:
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Generally, the test parameters for TN FR2-1 PUSCH demodulation requirements with DM-RS bundling in Table 11.2.2.10.1-1 of TS 38.104 can be reused for Ka-band NTN PUSCH demodulation requirements, so Additional DM-RS position (Pos1), RB assignment(full applicable test bandwidth), PUSCH mapping type(B), Allocation length(10, note 14 in Table 11.2.2.10.1-1 of TS 38.104  is typo), and PTRS(not configured/disabled) for TN FR2-1 PUS CH demodulation requirements with DM-RS bundling can be reused for Ka-band NTN. Meanwhile, Ka-band NTN only support FDD, but the RV sequence(0,3,0,3), PUSCH aggregation factor(n2), and pusch-TimeDomainWindowLength(2 slots) for TN FR2-1 PUSCH demodulation requirements in Table 11.2.2.10.1-1 of TS 38.104 did not take into account FDD features. We think that  RV sequence(0,0,0,0 for FDD), PUSCH aggregation factor(n8 for FDD), and pusch-TimeDomainWindowLength(8 slots for FDD) for TN FR1 PUSCH demodulation requirements with DM-RS bundling in Table 8.2.13.1-1 of TS 38.104 can be reused for Ka-band NTN PUSCH demodulation requirements with DM-RS bundling.
So,
Proposal 5: To adopt following test setup for SAN PUSCH demodulation requirements with DM-RS bundling:
	Parameter
	Value

	Transform precoding
	Disabled

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence [Note 1]
	0, 0, 0, 0 for FDD

	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
	B

	
	Start symbol
	0 

	
	Allocation length
	10

	
	PUSCH aggregation factor
	n8 for FDD

	pusch-TimeDomainWindowLength
	8 slots for FDD

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	Not configured

	configuration
	Time density (LPT-RS)
	Not configured

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





3. Conclusion
This contribution provides our general consideration on SAN demodulation requirement for above 10GHz bands. The following proposals are provided as follows:
Proposal 1: Not to define 2Tx(two transmission layers) for PUSCH demodulation requirement for above 10GHz bands.
Proposal 2: To adopt the following MCSs for 1Tx PUSCH demodulation requirements for above 10GHz bands.
	PUSCH demodulation requirements
	Number of TX antennas
	MCSs

	PUSCH demodulation requirements with CP-OFDM
	1
	MCS 2(QPSK, R=193/1024),
MCS 16(16QAM, R=658/1024), 
MCS 20(64QAM, R=567/1024)
(Note1)

	PUSCH demodulation requirements with DFT-s-OFDM
	1
	MCS 2(QPSK, R=193/1024)
(Note1)

	PUSCH demodulation requirements with repetition Type A
	1
	MCS 5(QPSK, R=99/1024)
(Note2)

	PUSCH demodulation requirements with DM-RS bundling
	1
	MCS 4 (QPSK, 308/1024)
(Note1)

	Note 1: Defined in Table 5.1.3.1-1 of TS 38.214 for MCS index table 1
Note 2: Defined in Table 5.1.3.1-3 of TS 38.214 for MCS index table 3


Proposal 3: To adopt following test setup for SAN PUSCH demodulation requirements with CP-OFDM:
	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
	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
	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

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	Not configured

	configuration
	Time density (LPT-RS)
	Not configured


Proposal 4: To adopt following test setup for SAN PUSCH demodulation requirements with DFT-s-OFDM:
	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
	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
	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
	30 PRBs in the middle of the test bandwidth

	resource
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	Not configured

	configuration
	Time density (LPT-RS)
	Not configured


Proposal 5: To adopt following test setup for SAN PUSCH demodulation requirements with DM-RS bundling:
	Parameter
	Value

	Transform precoding
	Disabled

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence [Note 1]
	0, 0, 0, 0 for FDD

	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
	B

	
	Start symbol
	0 

	
	Allocation length
	10

	
	PUSCH aggregation factor
	n8 for FDD

	pusch-TimeDomainWindowLength
	8 slots for FDD

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	Not configured

	configuration
	Time density (LPT-RS)
	Not configured

	Note 1:	The effective RV sequence is {0, 2, 3, 1} with slot aggregation.
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Issue 3-3-2: Test setup for SAN PUSCH demodulation requirements with DFT-s-OFDM.
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fissue 3-4-3: Test setup for SAN PUSCH demodulation performance requirements for DMRS bundling (If agreed to be
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[issue 3-3-1: Test setup for SAN PUSCH demodulation requirements with CP-OFDM.
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