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1   Background
During RAN4 #89 meeting, WF[1] was approved for the simulation assumption and MCS look up tables for SDR demodulation test. 
In this contribution, we will provide the simulation results for SDR performance according to the approved simulation assumptions and test cases for different combinations of MCS and ranks.
2   Discussion

2.1   SDR simulation assumptions summary
For simulation assumptions on SDR requirements, we summary the agreements as below:

· Channel bandwidth and related configuration sets are as in Table 1
Table 1: SDR test cases

· Number of HARQ process: 
· Option 1：If normal PDSCH demodulation requirement with 16 (TDD)/8 (FDD) HARQ processes targeting for higher Rank/MCS are introduced, the number of HARQ process for SDR test is 8 (TDD) / 4 (FDD)； Otherwise, 16 (TDD) / 8 (FDD) processes
· Option 2: 8 for TDD and 4 for FDD 
· TDD pattern: 

· FR1 15kHz: DDDSU
· FR1 30KHz: 7D1S2U
· FR2 60kHz:  DDSU 
· FR2 120kHz: DDDSU 
· PDSCH scheduling: skip scheduling PDSCH in special slots
· DMRS configuration: 1 additional DRMS for SDR test
· PTRS configuration: PTRS configuration for FR2: 1 port, per 2PRB in frequency domain, per symbol in time domain.
· SSB configuration: One SSB is configured in each SSB burst with periodicity 20 ms and slot #0 within period
· CSI-RS for tracking (TRS): For FR1 and FR2, 20ms periodicity with 2 slot,  offset 10ms from SSB slot
· CSI-RS for CSI acquisition: [For FR1 and FR2, mapping in slots with SSB in OFDM symbols without SSB]
For the number of HARQ process, 
2.2   MCS/TBS determination
For MCS determination, the agreement is to adopt methodology in section 2.1 of R4-1812165.

· From the UE capability of modulation, we can get the maximum TBS for CCj:
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, where Qjm is from UE capability.
· Single upper bound MCS is defined which do not differentiate MCSs for different CBW/SCS combinations. Which means this single test setups shall apply to all bandwidth/SCS combinations. If for different bandwidth/SCS combinations, the MCSupperbound is different which written as MCSupperbound,i, then the final MCSupperbound shall be min{ MCSupperbound,1 , MCSupperbound,2 ,….. MCSupperbound,i …. MCSupperbound,n }. 
Observation 1: For different bandwidth/SCS combinations, the single MCSupperbound shall be defined as min{ MCSupperbound,1 , MCSupperbound,2 ,….. MCSupperbound,i …. MCSupperbound,n }, where MCSupperbound,i is MCSupperbound for each bandwidth/SCS combination.
Suppose the UE capability for CC​j is layer=1, Qm=8, max CBW=100MHz, SCS=30kHz , then the TBSmax is 292099. 

Suppose the UE capability for CC​j is layer=2, Qm=8, max CBW=100MHz, SCS=30kHz , then the TBSmax is 584198. 

For each CBW/SCS combinations the MCSupperbound is calculated by the procedure defined in TS 38.214 section 5.1.3.2.
For example, for the SDR simulation cases, the TBS and MCSupperbound is as below:
	CBW(MHz)
	SCS
	Qm
	layer
	Scaling factor
	TBS
	MCSupperbound

	20
	15kHz
	8
	1
	1
	112648
	27

	100
	30kHz
	8
	1
	1
	295176
	26

	20
	15kHz
	6
	1
	1
	83976
	28

	100
	30kHz
	6
	1
	1
	217128
	28

	20
	15kHz
	8
	2
	1
	225480
	27

	100
	30kHz
	8
	2
	1
	590128
	26

	20
	15kHz
	6
	2
	1
	167976
	28

	100
	30kHz
	6
	2
	1
	434280
	28

	20
	15kHz
	8
	4
	1
	417976
	27

	100
	30kHz
	8
	4
	1
	1081512
	27

	20
	15kHz
	6
	4
	1
	311368
	28

	100
	30kHz
	6
	4
	1
	803304
	28

	100
	60kHz
	6
	1
	1
	
	

	100
	120kHz
	6
	1
	1
	
	

	100
	60kHz
	6
	2
	1
	
	

	100
	120kHz
	6
	2
	1
	
	


The proposed upper bound MCS values are summarized as below:
	UE capability
index
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	1
	1
	8
	1
	26

	2
	1
	8
	0.8
	21

	3
	1
	8
	0.75
	20

	4
	1
	8
	0.4
	11

	5
	1
	6
	1
	28

	6
	1
	6
	0.8
	23

	7
	1
	6
	0.75
	22

	8
	1
	6
	0.4
	14

	9
	1
	4
	1
	16

	10
	1
	4
	0.8
	16

	11
	1
	4
	0.75
	16

	12
	1
	4
	0.4
	10

	13
	1
	2
	1
	9

	14
	1
	2
	0.8
	9

	15
	1
	2
	0.75
	9

	16
	1
	2
	0.4
	4

	17
	2
	8
	1
	26

	18
	2
	8
	0.8
	21

	19
	2
	8
	0.75
	20

	20
	2
	8
	0.4
	11

	21
	2
	6
	1
	28

	22
	2
	6
	0.8
	23

	23
	2
	6
	0.75
	22

	24
	2
	6
	0.4
	14

	25
	2
	4
	1
	16

	26
	2
	4
	0.8
	16

	27
	2
	4
	0.75
	16

	28
	2
	4
	0.4
	10

	29
	2
	2
	1
	9

	30
	2
	2
	0.8
	9

	31
	2
	2
	0.75
	9

	32
	2
	2
	0.4
	4

	33
	4
	8
	1
	27

	34
	4
	8
	0.8
	21

	35
	4
	8
	0.75
	20

	36
	4
	8
	0.4
	11

	37
	4
	6
	1
	28

	38
	4
	6
	0.8
	23

	39
	4
	6
	0.75
	22

	40
	4
	6
	0.4
	14

	41
	4
	4
	1
	16

	42
	4
	4
	0.8
	16

	43
	4
	4
	0.75
	16

	44
	4
	4
	0.4
	10

	45
	4
	2
	1
	9

	46
	4
	2
	0.8
	9

	47
	4
	2
	0.75
	9

	48
	4
	2
	0.4
	4


For MCSpractical, it depends on the simulation results that whether SNR @ 85% max throughput are within the SNR range which is testable for specific Qm. The SDR test cases as list below with consideration of simulation assumptions. The simulation results of SNR @ 85% max throughput are shown in Table 2 and Table 3. 

Table 2: UE SDR performance on FR1
	Case
	Rank
	Qm
	MCS
	SNR @85% TP

	1
	2
	6
	28
	

	
	
	
	27
	18.8

	
	
	
	26
	17.8

	
	
	
	25
	16.8

	
	
	
	24
	15.8

	
	
	
	23
	14.8

	2
	2
	8
	28
	

	
	
	
	27
	25.8

	
	
	
	26
	24.5

	
	
	
	25
	23.8

	
	
	
	24
	22.8

	
	
	
	23
	21.7

	3
	4
	6
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	5
	2
	6
	28
	

	
	
	
	27
	18.8

	
	
	
	26
	17.8

	
	
	
	25
	16.8

	
	
	
	24
	15.8

	
	
	
	23
	14.8

	6
	2
	8
	28
	

	
	
	
	27
	25.8

	
	
	
	26
	24.2

	
	
	
	25
	23.8

	
	
	
	24
	22.8

	
	
	
	23
	21.8

	7
	4
	6
	28
	

	
	
	
	27
	

	
	
	
	26
	

	
	
	
	25
	

	
	
	
	24
	

	
	
	
	23
	


The proposed MCSpractical for FR1 is as in below table:

Table 3: MCSpractical for FR1

	UE capability
index
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	1
	1
	8
	1
	26
	

	2
	1
	8
	0.8
	21
	

	3
	1
	8
	0.75
	20
	

	4
	1
	8
	0.4
	11
	

	5
	1
	6
	1
	28
	

	6
	1
	6
	0.8
	23
	

	7
	1
	6
	0.75
	22
	

	8
	1
	6
	0.4
	14
	

	9
	1
	4
	1
	16
	

	10
	1
	4
	0.8
	16
	

	11
	1
	4
	0.75
	16
	

	12
	1
	4
	0.4
	10
	

	13
	1
	2
	1
	9
	

	14
	1
	2
	0.8
	9
	

	15
	1
	2
	0.75
	9
	

	16
	1
	2
	0.4
	4
	

	17
	2
	8
	1
	26
	

	18
	2
	8
	0.8
	21
	

	19
	2
	8
	0.75
	20
	

	20
	2
	8
	0.4
	11
	

	21
	2
	6
	1
	28
	

	22
	2
	6
	0.8
	23
	

	23
	2
	6
	0.75
	22
	

	24
	2
	6
	0.4
	14
	

	25
	2
	4
	1
	16
	

	26
	2
	4
	0.8
	16
	

	27
	2
	4
	0.75
	16
	

	28
	2
	4
	0.4
	10
	

	29
	2
	2
	1
	9
	

	30
	2
	2
	0.8
	9
	

	31
	2
	2
	0.75
	9
	

	32
	2
	2
	0.4
	4
	

	33
	4
	8
	1
	27
	

	34
	4
	8
	0.8
	22
	

	35
	4
	8
	0.75
	21
	

	36
	4
	8
	0.4
	12
	

	37
	4
	6
	1
	28
	

	38
	4
	6
	0.8
	24
	

	39
	4
	6
	0.75
	23
	

	40
	4
	6
	0.4
	14
	

	41
	4
	4
	1
	16
	

	42
	4
	4
	0.8
	16
	

	43
	4
	4
	0.75
	16
	

	44
	4
	4
	0.4
	11
	

	45
	4
	2
	1
	9
	

	46
	4
	2
	0.8
	9
	

	47
	4
	2
	0.75
	9
	

	48
	4
	2
	0.4
	5
	


Proposal 1: The upperbound MCS and practical MCS on FR1 shall be defined as in Table 4.
2.3   SDR requirement for FR2

In the WF, the MCS determination for FR2 is agreed as below:
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The key difference compared with FR1 is the testable SNR value for FR2. The testable SNR is scaled down because of up to 800MHz aggregated bandwidth and may have relation with demodulation test method on FR2. Discussion on the testable SNR range are based on the test system assumptions agreed by TE vendors. WF[2] on UE demodulation was approved with the maximum feasible SNR level which depends on channel bandwidth and test method:

[image: image12]
Observation 2: The maximum SNR range for demodulation test depends on the aggregated bandwidth and the specific test method(DNF/DFF/IFF).
In the last RAN4 meeting, RTS method is agreed to use for demodulation test, so DNF would be used for the demodulation test. 

Proposal 2: SNR level agreed for DNF shall be used for the practical MSC determination for demodulation test.
Table 4: UE SDR performance on FR2

	case
	Rank
	Qm
	MCS
	SNR @85% TP

	9
	2
	6
	28
	

	
	
	
	27
	18.8

	
	
	
	26
	17.8

	
	
	
	25
	16.8

	
	
	
	24
	16

	
	
	
	23
	14.8

	
	
	
	22
	13.9

	10
	2
	6
	28
	

	
	
	
	27
	

	
	
	
	26
	

	
	
	
	25
	

	
	
	
	24
	

	
	
	
	23
	

	
	
	
	22
	


Proposal 3: The upperbound MCS and practical MCS for 100MHz channel bandwidth on FR2 shall be defined as in Table 5.

Proposal 4: The maximum SNR level for bandwidth larger than 100MHz shall be scaled down by 3dB/100MHz.
3   Conclusion

In this contribution, we provide simulation results for NR SDR performance according to the WF agreed in [1].

Observation 1: For different bandwidth/SCS combinations, the single MCSupperbound shall be defined as min{ MCSupperbound,1 , MCSupperbound,2 ,….. MCSupperbound,i …. MCSupperbound,n }, where MCSupperbound,i is MCSupperbound for each bandwidth/SCS combination.
Proposal 1: The upperbound MCS and practical MCS on FR1 shall be defined as in Table 4.
Observation 2: The maximum SNR range for demodulation test depends on the aggregated bandwidth and the specific test method(DNF/DFF/IFF).

Proposal 2: SNR level agreed for DNF shall be used for the practical MSC determination for demodulation test.
Proposal 3: The upperbound MCS and practical MCS for 100MHz channel bandwidth on FR2 shall be defined as in Table 4.

Proposal 4: The maximum SNR level for bandwidth larger than 100MHz shall be scaled down by 3dB/100MHz.
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