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1. Introduction

In this contribution, we provide initial link evaluation results for PDSCH performance alignment. The simulation assumption in this contribution is based on the agreed WF [1, 2] and the email discussion in RAN4 reflector.
2. Evaluation assumption
Table 1 provides general evaluation assumption in this contribution. Other parameters for dedicated evaluation cases are described in the table 2 in the section3.

Table 1. General evaluation assumption
	Parameters
	FR1
	FR2

	Duplex mode
	FDD and TDD
	TDD

	TDD configuration for TDD test cases
	{7D1S2U} for 30kHz SCS
	{DDDSU} for 120kHz SCS

	# of HARQ process
	8 for FDD
16 for TDD
	16 for TDD

	Max # of HARQ transmission
	4

	SSB transmission periodicity
	20 ms (No PDSCH allocation for slot with SSB)

	PDSCH allocation
	Full allocation

	Slot length
	14 OFDM symbol

	Control symbol assumption
	2 OFDM symbols
	1 OFDM symbol

	DMRS configuration
	Type 1, 1 symbol FL DMRS 1 additional symbol for FR
	Type 1, 1 symbol FL DMRS 1 additional symbol for FR2

	FDM of DMRS and PDSCH
	No FDM for layer 1 and layer 4 (3 dB DMRS power boosting)
FDM for layer 2 (no DMRS power boosting)

	PTRS configuration
	-
	Port 1, per 2PRB in frequency domain, per symbol in time domain

	Phase noise model
	-
	TR38.803, Sect. 6.1.10, Example 1: 30 GHz SSB phase noise model

	Phase noise compensation at receiver
	Ideal compensation for CPE components

	CSI-RS configuration
	Same as Tx ports 
(5ms periodicity)

	CSI type
	Type I single panel

	Transmission precoding
	Random precoding within codebook (per slot, per 2RBs)

	TRS configuration
	20 ms periodicity, 0dB power boosting, 2slots
	10 ms periodicity, 0dB power boosting, 2slots

	Phase/Time tracking
	Ideal

	Channel model
	Simplified TDL [1]
	Simplified TDL [1]

	Receiver
	MMSE for all layers

	Channel estimation
	realistic


3. Evaluation results

This section provides the evaluation results based in the table 1. Detailed evaluation cases are based on the email discussion in RAN4 reflector.
3.1 FR1 FDD

	Case Number
	CHBW/ SCS
	MIMO configuration
	MCS
	# of layer
	Channel Model, Delay spread, Doppler

	1a, 1b
	10MHz/15kHz
	2Tx 2Rx Low
2Tx 4Rx Low
	QPSK
MCS 4
	Layer 1
	TDL-C 300ns, 100Hz

	2a, 2b
	10MHz/15kHz
	2Tx 2Rx Low
2Tx 4Rx Low
	256QAM
MCS 24
	Layer 1
	TDL-A 30ns, 10Hz

	3a, 3b
	10MHz/15kHz
	2Tx 2Rx Low
2Tx 4Rx Low
	16QAM
MCS 13
	Layer 2
	TDL-A 30ns, 10Hz

	4a, 4b
	10MHz/15kHz
	2Tx 2Rx Low
2Tx 4Rx Low
	64QAM
MCS 24
	Layer 2
	TDL-A 30ns, 10Hz

	5a
	10MHz/15kHz
	4Tx 2Rx Low
	16QAM
MCS 13
	Layer 2
	TDL-A 30ns, 10Hz

	5b
	10MHz/15kHz
	4Tx 4Rx Low
	16QAM
MCS 13
	Layer 4
	TDL-A 30ns, 10Hz
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Fig 1. Evaluation results for case 1a / 1b

[image: image3.emf]0

5000000

10000000

15000000

20000000

25000000

30000000

35000000

40000000

45000000

8 12 16 20 24 28

Throughput (bps)

SNR (dB)

 [image: image4.emf]0

5000000

10000000

15000000

20000000

25000000

30000000

35000000

40000000

45000000

4 8 12 16 20 24

Throughput (bps)

SNR (dB)


Fig 2. Evaluation results for case 2a / 2b
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Fig 3. Evaluation results for case 3a / 3b
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Fig 4. Evaluation results for case 4a / 4b
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Fig 5. Evaluation results for case 5a / 5b
3.2 FR1 TDD

	Case Number
	CHBW/ SCS
	MIMO configuration
	MCS
	# of layer
	Channel Model, Delay spread, Doppler

	6a, 6b
	40MHz/30kHz
	2Tx 2Rx Low
2Tx 4Rx Low
	QPSK
MCS 4
	Layer 1
	TDL-C 300ns,100Hz

	7a, 7b
	40MHz/30kHz
	2Tx 2Rx Low
2Tx 4Rx Low
	256QAM
MCS 24
	Layer 1
	TDL-A 30ns, 10Hz

	8a, 8b
	40MHz/30kHz
	2Tx 2Rx Low
2Tx 4Rx Low
	16QAM
MCS 13
	Layer 2
	TDL-A 30ns, 10Hz

	9a, 9b
	40MHz/30kHz
	2Tx 2Rx Low
2Tx 4Rx Low
	64QAM
MCS 24
	Layer 2
	TDL-A 30ns, 10Hz

	10a, 10b
	40MHz/30kHz
	4Tx 2Rx Low
4Tx 4Rx Low
	16QAM
MCS 13
	Layer 2
	TDL-A 30ns, 10Hz

	11
	40MHz/30kHz
	4Tx 4Rx Low
	16QAM
MCS 13
	Layer 4
	TDL-A 30ns, 10Hz

	12a, 12b
	10MHz/15kHz
	2Tx 2Rx Low
2Tx 4Rx Low
	QPSK
MCS 4
	Layer 1
	TDL-C 300ns, 100Hz

	13a, 13b
	20MHz/30kHz
	2Tx 2Rx Low
2Tx 4Rx Low
	QPSK
MCS 4
	Layer 1
	TDL-C 300ns, 100Hz

	14a, 14b
	40MHz/30kHz with DL-UL 7D1S2U
	2Tx 2Rx Low
2Tx 4Rx Low
	QPSK
MCS 4
	Layer 1
	TDL-C 300ns, 100Hz
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Fig 6. Evaluation results for case 6a / 6b
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Fig 7. Evaluation results for case 7a / 7b
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Fig 8. Evaluation results for case 8a / 8b
[image: image17.emf]0

20000000

40000000

60000000

80000000

100000000

120000000

140000000

160000000

0 4 8 12 16 20 24 28 32

Throughput (bps)

SNR (dB)

 [image: image18.emf]0

20000000

40000000

60000000

80000000

100000000

120000000

140000000

160000000

-4 0 4 8 12 16 20 24

Throughput (bps)

SNR (dB)


Fig 9. Evaluation results for case 9a / 9b
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Fig 10. Evaluation results for case 10a / 10b
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Fig 11. Evaluation results for case 11
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Fig 12. Evaluation results for case 12a / 12b
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Fig 13. Evaluation results for case 13a / 13b
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Fig 14. Evaluation results for case 14a / 14b

3.3 FR2 TDD

	Case Number
	CHBW/ SCS
	MIMO configuration
	MCS
	# of layer
	Channel Model, Delay spread, Doppler

	16
	100MHz/120kHz
	1Tx 2Rx Low
	QPSK
MCS 4
	Layer 1
	TDL-A 30ns, 100Hz

	17
	100MHz/120kHz
	1Tx 2Rx Low
	64QAM
MCS 24
	Layer 1
	TDL-A 30ns, 100Hz

	18
	100MHz/120kHz
	2Tx 2Rx Low
	16QAM
MCS 13
	Layer 2
	TDL-A 30ns, 100Hz

	19
	100MHz/60kHz
	1Tx 2Rx Low
	QPSK
MCS 4
	Layer 1
	TDL-A 30ns, 100Hz

	20
	200MHz/120kHz
	1Tx 2Rx Low
	QPSK
MCS 4
	Layer 1
	TDL-A 30ns, 100Hz

	Note 1: Except  case 21 in table, all other cases as DDDSU
Note 2: No PDSCH allocation for special subframe except for case 21
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Fig 16. Evaluation results for case 16
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Fig 17. Evaluation results for case 17
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Fig 18. Evaluation results for case 18
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Fig 19. Evaluation results for case 19
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Fig 20. Evaluation results for case 20
4. Conclusion
In this contribution, we provide initial link evaluation results for PDSCH performance alignment.
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