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1 Introduction

This document provides the summary of the simulation assumptions for the NE PDSCH demodulation alignment simulations for RAN4 #88 meeting. 

Note: The simulation assumptions in the document do not mean that the respective parameters will be used for final requirements definition and represent a subset of possible scenarios agreed in R4-1809392 and R4-1809347.
2 Simulation assumptions
Simulation assumptions for alignment are as follows
· CBW/SCS

· Case 1: FR1 FDD 10MHz CBW + 15kHz SCS

· Case 2: FR1 TDD 40MHz CBW + 30kHz SCS

· Case 3: FR2 TDD 100MHz CBW + 120kHz SCS

· Number of HARQ process

· FDD: 
· Option 1: 4

· Option 2: 8

· Companies bring results based on their preferred HARQ process numbers.

· TDD: Companies bring results for TDD based on their preferred HARQ process numbers (at least no less than 8) and indicated in contributions. Number of HARQ processes can be different for various TDD configurations
· HARQ RV sequence: {0, 2, 3,1} for all the modulation orders

· PDSCH scheduling

· Skip scheduling PDSCH for PBCH slot i.e. slot 0 per 20ms

· PDSCH mapping type A

· 2 PRB bundling

· Full PRB allocation

· 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)

· Control symbols assumption: 

· FR1: Symbols #0 and 1 in each slot

· FR2: Symbol #0 in each slot
· Do not schedule PDSCH in in control symbols duration
· DMRS

· Type: Type 1 DMRS

· Length: 

· Candidate options

· Option 1: 1 additional DMRS symbol

· Option 2: 2 additional DMRS symbols

· Option 3: No additional DMRS symbols

· Option 1 is baseline (i.e. used for all test cases)
· Companies can provide additional results for Option 2 and Option 3 

· FDM between DMRS and data for rank 1/2: 
· Candidate options

· Option 1: FDM between DMRS and data
· Option 2: non-FDM between DMRS and data
· Option 1 is baseline
· Companies can provide additional results for Option 2 

· TRS

· 2 slots pattern

· periodicity 20ms

· Offset 1 slot

· Bandwidth: full BWP

· 0 dB boosting.

· PTRS
· FR1: PTRS is not configured when introducing performance requirements 

· FR2: PTRS configuration (port 1, per 2PRB in frequency domain, per symbol in time domain)

· Phase noise model for FR2:

· Phase noise model #2 in TR38.803
· Carrier frequency: 29.55GHz
· TDD configurations
· FR1 30kHz SCS

· Configuration 1: 7D1S2U, S =  6D:4G:4U

· Configuration 2: DDDSUDDSUU, S1(D,GP,U)=[10, 4, 0], S2(D, GP, U) = [10,4,0]
· Configuration 3: DDDSU, S=10D:2G:2U
· FR2 120kHz SCS

· Configuration 1: DDDSU, S=10D:2G:2U
· Configuration 2: DDSU, S=11D+3G
· Test case applicability is provided for each test case indivially
· Channel models
· FR1

· TDL-A with Delay spread RMS=30ns; 10 Hz max Doppler frequency

· TDL-C with Delay spread RMS=300ns; 100 Hz max Doppler frequency

· FR2 

· Option 1: TDL-A with Delay spread RMS=30ns; 10 Hz max Doppler frequency

· Option 2: CDL-A 30ns with 900Hz
· Note: In case model downselection is made in RAN4 July AH meeting, then one option is used as baseline. If downselection is not made, then companies can bring results based their preferred channel model.
· Note: TR 38.901 models without simplifications shall be used for alignment simulations

· Receiver assumption:

· 1 layer: MMSE-IRC

· 2,3,4 layers: 
· MMSE-IRC as baseline

· R-ML for selected test cases
· Note: in this document no test cases with inter-cell interference are considered
3 Test cases

Table 1 List of simulation cases for FR1 FDD with 10 MHz + 15 kHz

	Case Number
	CHBW/ SCS
	MIMO
	MCS
	Number of layer
	Channel Model
	Receiver

	1
	10MHz/15kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	QPSK MCS 4
	Layer 1
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	2
	10MHz/15kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	QPSK MCS 4
	Layer 1
	TDL-C 300ns, 100Hz
	MMSE-IRC

	3
	10MHz/15kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	256QAM MCS 24
	Layer 1
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	4
	10MHz/15kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	256QAM MCS 20
	Layer 1
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	5
	10MHz/15kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	16QAM MCS 13
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	6
	10MHz/15kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	64QAM MCS 24
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	7
	10MHz/15kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	64QAM MCS 19
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	8
	10MHz/15kHz
	4Tx 4Rx ULA Low
	16QAM MCS 13
	Layer 3
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	9
	10MHz/15kHz
	4Tx 4Rx ULA Low
	16QAM MCS 13
	Layer 4
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	10
	10MHz/15kHz
	2Tx 2Rx ULA Med
	16QAM MCS 13
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC

R-ML

	11
	10MHz/15kHz
	4Tx 4RX ULA Med A
	16QAM MCS 13
	Layer 3
	TDL-A 30ns, 10Hz 
	MMSE-IRC

R-ML

	


Table 2 List of simulation cases for FR1 TDD with 40 MHz + 30 kHz

	Case Number
	CHBW/ SCS
	MIMO
	MCS
	Number of layer
	Channel Model
	Receiver
	TDD Configuration

	1
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	QPSK MCS 4
	Layer 1
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	1

	2
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	QPSK MCS 4
	Layer 1
	TDL-C 300ns, 100Hz
	MMSE-IRC
	2

	3
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	256QAM MCS 24
	Layer 1
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	3

	4
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	256QAM MCS 20
	Layer 1
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	1

	5
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	16QAM MCS 13
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	2

	6
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	64QAM MCS 24
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	3

	7
	40MHz/30kHz
	2Tx 2Rx ULA Low

2Tx 4Rx ULA Low
	64QAM MCS 19
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	1

	8
	40MHz/30kHz
	2Tx 4Rx ULA Low
	16QAM MCS 13
	Layer 3
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	2

	9
	40MHz/30kHz
	2Tx 4Rx ULA Low
	16QAM MCS 13
	Layer 4
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	3

	10
	40MHz/30kHz
	2Tx 2Rx ULA Med
	16QAM MCS 13
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC

R-ML
	1

	11
	40MHz/30kHz
	4Tx 4RX XPL Med A
	16QAM MCS 13
	Layer 3
	TDL-A 30ns, 10Hz 
	MMSE-IRC

R-ML
	2

	Note 1: For simulation alignment in RAN4 88 the TDD configuration applicability is as follows: Split all test case into 3 configurations.


Table 3 List of simulation cases for FR2 TDD with 100 MHz + 120 kHz

	Case Number
	CHBW/ SCS
	MIMO
	MCS
	Number of layer
	Receiver
	TDD Configuration

	1
	100MHz/120kHz
	2Tx 2Rx Low
	QPSK MCS 4
	Layer 1
	MMSE-IRC
	1

	2
	100MHz/120kHz
	2Tx 2Rx Low
	64QAM MCS 24
	Layer 1
	MMSE-IRC
	2

	3
	100MHz/120kHz
	2Tx 2Rx Low
	QPSK MCS 4
	Layer 2
	MMSE-IRC
	1

	4
	100MHz/120kHz
	2Tx 2Rx Low
	16QAM MCS 13
	Layer 2
	MMSE-IRC
	2

	5
	100MHz/120kHz
	2Tx 2Rx Low
	64QAM MCS 24
	Layer 2
	MMSE-IRC
	1

	6
	100MHz/120kHz
	2Tx 2Rx Low
	64QAM MCS 19
	Layer 2
	MMSE-IRC
	2

	7
	100MHz/120kHz
	2Tx 2Rx ULA Med
	16QAM MCS 13
	Layer 2
	MMSE-IRC

R-ML
	1

	Note 1: For simulation alignment in RAN4 88 the TDD configuration applicability is as follows: Split all test case into 2 configurations.
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