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 Background
During RAN4#93 meeting, simulation assumption for NR normal CA was approved [1], and the simulation assumptions are extracted and shown as below:
	TDD UL-DL pattern: 
· FR1 SCS 15 kHz: 3D1S1U with S=10:2:2
· FR2 SCS 120 kHz: 3D1S1U with S=10:2:2
SSB configuration: Periodicity 20 ms, Allocated in first slot within 20ms 
PDSCH configuration
· FR1 TDD 15 kHz: 
· Full DL slots: Type A, Start symbol 2, Duration 12
· Special slots: Type A, Start symbol 2, Duration 8
· FR2 120 kHz: 
· Full DL slots: Type A, Start symbol 1, Duration 13
· Special slots: Type A, Start symbol 1, Duration 9
DMRS configuration for FR1 and FR2
· Type 1, 1 additional DMRS, Single symbol 
PTRS configuration for FR2: Frequency density 2, Time density 1
TRS configuration for FR1 and FR2: 20 ms periodicity, 2 slots, Offset 10 ms
HARQ process number:
· FR1 TDD 15 kHz SCS: 8
· FR2 120 kHz SCS: 8
FRC:
· FR1: Rank 2 with MCS 13 (16QAM, CR 1/2) for 2Rx and 4Rx
· FR2:
· Option 1: Rank 1 with MCS 13 (16QAM, CR 1/2)
· Option 2: Rank 2 with MCS 10 (16QAM, CR 1/3)
PRB bundling: 2
Precoding model: 
· FR1: Random Precoding, per slot, PRB bundling granularity (codebook configuration Single panel Type 1)
· FR2: Random Precoding, per slot, WB granularity (codebook configuration Single panel Type 1)
Receiver type: MMSE-IRC 
Propagation condition: 
· FR1: TDLA30-10
· FR2: TDLA30-75
Antenna correlation for MMSE-IRC: ULA Low
Throughput test point: 70% of max TP


In this contribution, we provide our simulation results on NR normal CA for UE performance requirement for FR1 TDD 15 kHz and FR2 TDD 120 kHz.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Simulations
For FR1 TDD 15 kHz
Table 2.1-1: Ideal Simulation results for NR normal CA for FR1 TDD 15 kHz
	Bandwidth(MHz)
	5
	5
	10
	10
	15
	15
	20
	20
	25
	25
	30
	30
	40
	40
	50
	50

	Antenna
	2x2
	2x4
	2x2
	2x4
	2x2
	2x4
	2x2
	2x4
	2x2
	2x4
	2x2
	2x4
	2x2
	2x4
	2x2
	2x4

	SNR@70% Max TP
	11.21
	5.41
	11.29
	5.45
	11.17
	5.51
	11.18
	5.49
	11.36
	5.6
	11
	5.48
	11.59
	5.63
	11.92
	5.77
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Figure 2.1-1: Ideal Simulation results for NR normal CA for FR1 TDD 15 kHz
For FR2 TDD 120kHz
Table 2.2-1: Ideal Simulation results for NR normal CA for FR2 TDD 120 kHz
	Bandwidth(MHz)
	50
	100
	200
	400
	50
	100
	200
	400

	MCS
	13
	13
	13
	13
	10
	10
	10
	10

	Rank
	1
	1
	1
	1
	2
	2
	2
	2

	Antenna
	2x2
	2x2
	2x2
	2x2
	2x2
	2x2
	2x2
	2x2

	SNR@70% Max TP
	4.97
	4.80
	7.76
	6.28
	7.61
	7.42
	12.56
	9.91


  
[bookmark: OLE_LINK23]Observation 1: For FR2 TDD 120 kHz, the performance of rank 1 with MCS 13 is better than that of rank 2 with MCS 10.
As per the TE vendor inputs [2], the testable SNR points for FR2 is as shown in Table 2.2-2:
[bookmark: _Ref23940513]Table 2.2-2: Feasible FR2 SNR levels [2]
	Operating band
	SNR (dB) / Aggregated Channel bandwidth

	
	200 MHz
	400 MHz
	800 MHz

	n257
	21.8
	18.8
	15.8

	n258
	21.8
	18.8
	15.8

	n260
	16
	13
	10

	n261
	21.8
	18.8
	15.8


Considering the lowest testable SNR point for Band n260 and additional impairment margin, SNR lower than 10dB is feasible, from the results shown in Table 2.2-1, Rank1 with MCS13 is prefered.
Proposal 1: Choose Rank 1 MCS13 for FR2 NR CA normal performance requirements.
Conclusion
In this contribution, we give our simulation results on NR normal CA for FR1 TDD 15 kHz and FR2 TDD 120 kHz for UE performance requirement. Our observation and proposal are:
Observation 1: For FR2 TDD 120 kHz, the performance of rank 1 with MCS 13 is better than that of rank 2 with MCS 10.
Proposal 1: Choose Rank 1 MCS13 for FR2 NR CA normal performance requirements.
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