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1 Introduction
During the last RAN4 meeting[1], some conclusions has been reached for NCR-MT demodulation requirements. In this contribution, we want to share some simulation results for NCR-MT which include PDSCH and PDCCH requirements.
2 Discussion
2.1 Simulation assumptions
2.1.1  PDSCH Simulation assumptions and results
2.1.1.1  FR1
According previous meeting[1][2] conclusions, we summarized the following Table 2-1 and Table 2-2 for PDSCH FR1 simulation assumptions and FR2 simulation assumptions.
Table 2-1. Simulation assumptions for PDSCH FR1  
	Parameter
	Value

	
	FDD
	TDD

	Channel Bandwidth/SCS
	10/15
	40/30

	TDD pattern 
	
	7D1S2U S=6D+4G+4U

	MCS
	4
	4

	Rank 
	1
	1

	DMRS port allocation 
	Rank 1: Port 1000

	Rank 1: Port 1000


	MIMO configuration
	2T2R ULA Low and 2T4R ULA Low

	Number of CDM groups without data
	1

	HARQ process number
	4 for FDD and 8 for TDD(70% of maximum Throughput)
1( 1% BLER )

	Precoding model 
	
	Random precoding with Single panel Type 1 per PRB bundling size per slot
	Random precoding with Single panel Type 1 per PRB bundling size per slot

	PDSCH configuration
	Mapping type
	Type A

	
	Starting symbol (S) 
	2

	
	Length (L)
	12

	
	[bookmark: OLE_LINK53]PRB bundling size
	2

	
	PRB bundling type
	Static

	PDSCH DMRS configuration 
	DMRS Type
	DMRS Type 1

	
	Number of additional DMRS
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	1

	Propagation conditions
	 TDLA30-10

	Receiver type
	MMSE-IRC 

	Test metric
	SNR @ 70% of maximum Throughput 
SNR @ 1% BLER 



Table 2-2. Simulation assumptions for PDSCH FR2  
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4 for 70% of maximum Throughput and 1 for 1% BLER

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	1

	
	DM-RS port(s)
	{1000} for Rank 1 tests

	
	DM-RS sequence generation
	NID0=0

	Time domain resource assignment
	PDSCH mapping type
	A

	
	Start symbol
	1

	
	Allocation length
	13

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	PT-RS configuration
	Frequency density (KPT-RS)
	2

	
	Time density (LPT-RS)
	1

	PRB bundling size
	2

	VRB-to-PRB mapping type
	Not interleaved

	PDSCH & PDSCH DMRS Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity

	Propagation conditions
	 TDLA30-75

	Receiver type
	MMSE-IRC 

	Test metric
	SNR @ 70% of maximum Throughput 
SNR @ 1% BLER 



The following table lists all need requirements for PDSCH FR1.



‘

Table 2-3. Minimum performance for Rank 1
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation conditions
	Antenna configuration
	Test metric 
	SNR

	1-1
	10/15
	QPSK, 0.30
	TDLA30-10
	2x2, ULA Low
	70% maximum throughput
	-3.2

	1-2
	10/15
	QPSK, 0.30
	TDLA30-10
	2x4, ULA Low
	70% maximum throughput
	-6.0

	1-3
	10/15
	QPSK, 0.30
	TDLA30-10
	2x2, ULA Low
	1% BLER
	1.9

	1-4
	10/15
	QPSK, 0.30
	TDLA30-10
	2x4, ULA Low
	1% BLER
	-2.5

	1-5
	40/30
	QPSK, 0.30
	TDLA30-10
	2x2, ULA Low
	70% maximum throughput
	Available in 38.101-4

	1-6
	40/30
	QPSK, 0.30
	TDLA30-10
	2x4, ULA Low
	70% maximum throughput
	Available in 38.101-4

	1-7
	40/30
	QPSK, 0.30
	TDLA30-10
	2x2, ULA Low
	1% BLER
	2.1

	1-8
	40/30
	QPSK, 0.30
	TDLA30-10
	2x4, ULA Low
	1% BLER
	-3.2


[bookmark: _GoBack]From above Table 2-3, it can be seen that new simulation are needed for 6 cases. In our understanding, for test 1-5 and 1-6, we notice that current TS 38.101-4 requirements defined in different patterns(FR1.30-2, FR1.30-3). Considering same requirements are applicable to TDD with different UL-DL patterns. Since no new simulations are needed in two cases. 
Also simulation results are shown in the following Table 2-4. 
Table 2-4. Simulation results for PDSCH FR1
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(1) 10M/15K MCS 4 Rank 1 TDLA30-10
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(2) 10M/15K MCS 4 Rank 1 TDLA30-10
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(3) 40M/30K MCS 4 Rank 1 TDLA30-10
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(4) 10M/15K MCS 4 Rank 1 TDLA30-10
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(5) 40M/30K MCS 4 Rank 1 TDLA30-10
	



2.1.1.2  FR2

For FR2, PDSCH requirements are needed for 120kHz SCS. Considering the antenna configuration is 2RX Since only 1% BLER and 70% maximum throughput were considered. All required requirements are listed in the following table.




Table 2-5. Minimum performance for Rank 1
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation conditions
	Antenna configuration
	Test metric 
	SNR

	2-1
	100/120
	QPSK, 0.30
	TDLA30-75
	2x2, ULA Low
	70% maximum throughput
	-3.2

	2-2
	100/120
	QPSK, 0.30
	TDLA30-75
	2x2, ULA Low
	1% BLER
	0.4



Also simulation results are shown in the following Table 2-6. 

Table 2-6. Simulation results for PDSCH FR2
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(1) 100M/120K MCS 4 Rank 1 TDLA30-75
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(2) 100M/120K MCS 4 Rank 1 TDLA30-75




2.1.2  PDCCH Simulation assumptions and results
2.1.1.2  FR1
According previous meeting[1][2] conclusions, we summarized the following Table 2-7 for PDCCH FDD simulation assumptions.






Table 2-7. Test parameters for PDCCH FDD
	Parameter
	Value

	Cyclic prefix
	Normal

	DM-RS sequence generation
	NID=0

	Frequency domain resource allocation for CORESET
	Start from RB = 0 with contiguous RB allocation

	CCE to REG mapping type
	Not-Interleaved

	Interleaver size
	3

	REG bundle size
	6 for test with 1Tx and 2Tx

	Shift Index
	0

	Slots for PDCCH monitoring
	Each slot

	Number of PDCCH candidates for the tested aggregation level
	1

	PDCCH Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with REG bundling granularity for number of Tx larger than 1

	DCI Format
	1_1

	Payload (without CRC)
	52



In RAN4#106 bis-e meeting and RAN4 #107 meeting, we discussed almost all the parameters for PDCCH and had agreements in[1][2]. Since we would like to list all requirements in following Table 2-8 which is needed for NCR-MT PDCCH FDD demodulation requirements.

Table 2-8. Minimum performance for PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	SNR

	1
	10 
	24
	2
	2
	TDLA30-10
	1x2 Low
	Available in 38.101-4

	2
	10 
	48
	2
	4
	TDLA30-10
	1x2 Low
	Available in 38.101-4

	3
	10 
	48
	1
	8
	TDLA30-10
	2x2 Low
	Available in 38.101-4

	4
	10
	24
	2
	2
	TDLA30-10
	1x4 Low
	Available in 38.101-4

	5
	10 
	48
	2
	4
	TDLA30-10
	1x4 Low
	Available in 38.101-4

	6
	10
	48
	1
	8
	TDLA30-10
	2x4 Low
	-7.3


After we sorted out the FDD requirements for TS 38.101-4 and TS 38.174. It can be seen that the existing requirements were covered Test 1 - Test 5. And for Test 6, we notice that existing requirements only covered aggregation level 4 in TS 38.101-4 not aggregation level 8. 
Since we need a new simulation for Test 6. And the simulation results as shown in following Table 2-9.






Table 2-9. Simulation results for PDCCH with 15kHz
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(1) 10M/15K Aggregation level = 8
	





For TDD requirements, we can reuse existing requirements from TS 38.174. Thus we don’t need new simulations for PDCCH TDD.

Table 2-10. Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	SNR

	1
	40 
	102
	1
	2
	TDLA30-10
	1x2 Low
	Available in 38.174

	2
	40 
	102
	1
	4
	TDLA30-10
	1x2 Low
	Available in 38.174

	3
	40 
	90
	1
	8
	TDLA30-10
	2x2 Low
	Available in 38.174

	4
	40
	102
	1
	2
	TDLA30-10
	1x4 Low
	 Available in 38.174

	5
	40
	102
	1
	4
	TDLA30-10
	1x4 Low
	Available in 38.174

	6
	40
	90
	1
	8
	TDLA30-10
	2x4 Low
	Available in 38.174




2.1.1.2  FR2






Table 2-11. Minimum performance for PDCCH with 120 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	Status

	1
	100 
	60
	1
	2
	TDLA30-75
	1x2 Low
	Available in 38.174

	2
	100 
	60
	1
	4
	TDLA30-75
	1x2 Low
	Available in 38.174

	3
	100 
	60
	1
	8
	TDLA30-75
	2x2 Low
	Available in 38.174


For FR2 requirements, we can reuse existing requirements from 38.174. Thus we don’t need new simulations for 120 kHz.

2.1.1.3  DCI 2_8
	Agreement: 
· Reuse IAB-MT and legacy UE requirements as much as possible as baseline.
· FFS for adapt PDCCH requirement for testing of DCI type 2_8 used for access link beam change indication.
· Interesting companies can bring simulation results for DCI type 2_8.



And for new DCI type 2_8, according to the RAN4 #107 meeting[1] conclusions, we did some simulations for new DCI 2_8.  
Firstly, we did some simulations for PDCCH with 10M/15kHz. Simulation results were shown in Table 2-14 and Figure 2-1. In addition, simulation assumptions were shown in Table 2-7. The only difference is that payload size is 128. 
Table 2-12. Minimum performance for PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	SNR

	1
	10 
	24
	2
	2
	TDLA30-10
	1x2 Low
	11.6

	2
	10 
	48
	2
	4
	TDLA30-10
	1x2 Low
	8.0

	3
	10 
	48
	1
	8
	TDLA30-10
	2x2 Low
	0

	4
	10
	24
	2
	2
	TDLA30-10
	1x4 Low
	4.0

	5
	10 
	48
	2
	4
	TDLA30-10
	1x4 Low
	1.7

	6
	10
	48
	1
	8
	TDLA30-10
	2x4 Low
	-4.4


 

[image: ]
Figure 2-1. DCI 2_8 simulation results for 10M/15K with Rank 1

And for 40M/30kHz, we also did some simulations for the all cases which were covered in Table 2-14. Simulation results are shown in Table 2-14 and Figure 2-2. In addition, simulation assumptions were shown in Table 2-13.
Table 2-13. Test parameters for PDCCH with 30kHz
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	7D1S2U, S=6D:4G:4U

	DM-RS sequence generation
	NID=0

	Frequency domain resource allocation for CORESET
	Start from RB = 0 with contiguous RB allocation

	CCE to REG mapping type
	Interleaved

	Interleaver size
	3

	REG bundle size
	2 for test with 1Tx
6 for test with 2Tx

	Shift Index
	0

	Slots for PDCCH monitoring
	Each slot

	Number of PDCCH candidates for the tested aggregation level
	1

	PDCCH Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with REG bundling granularity for number of Tx larger than 1

	Payload size
	128





Table 2-14. Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	SNR

	1
	40 
	102
	1
	2
	TDLA30-10
	1x2 Low
	9.9

	2
	40 
	102
	1
	4
	TDLA30-10
	1x2 Low
	4.2

	3
	40 
	90
	1
	8
	TDLA30-10
	2x2 Low
	-1.3

	4
	40
	102
	1
	2
	TDLA30-10
	1x4 Low
	3.5

	5
	40
	102
	1
	4
	TDLA30-10
	1x4 Low
	-0.5

	6
	40
	90
	1
	8
	TDLA30-10
	2x4 Low
	-5.3




[image: ]
Figure 2-2. DCI 2_8 simulation results for 40M/30K with Rank 1
With regard to FR2 requirements, considering we can reuse existing simulation assumptions from IAB-MT. So the simulation assumption is shown in following Table 2-15. Also simulation results are shown in Table 2-16 and Figure 2-3.






Table 2-15. Simulation assumptions for PDCCH with 120kHz
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	3D1S1U, S=10D:2G:2U

	DM-RS sequence generation
	NID=0

	Frequency domain resource allocation for CORESET
	Start from RB = 0 with contiguous RB allocation

	CCE to REG mapping type
	Interleaved

	Interleaver size
	2 for test with Aggregation level 4
3 for others

	REG bundle size
	6 for test with Aggregation level 4
2 for others

	Shift Index
	0

	Slots for PDCCH monitoring
	Each slot

	Number of PDCCH candidates for the tested aggregation level
	1

	PDCCH Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with REG bundling granularity for number of Tx larger than 1

	Payload size
	128




Table 2-16. Minimum performance for PDCCH with 120 kHz
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	SNR

	1
	100
	60
	1
	2
	TDLA30-75
	1x2 Low
	9.6

	2
	100
	60
	1
	4
	TDLA30-75
	1x2 Low
	3.0

	3
	100
	60
	1
	8
	TDLA30-75
	2x2 Low
	-1.1



[image: ]
Figure 2-3. DCI 2_8 simulation results for 100M/120K with Rank 1

3 Conclusion
In this contribution, we give some simulation results on demodulation performance requirements for NCR-MT , 
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