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Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]At the last meeting, RAN 4 agreed to submit the simulation results for NR-U PDSCH performance requirements.  In this contribution, we provide our initial simulation results.
Discussions 
The simulation assumptions derived from WF [1] are listed in Table 2-1~2-3
[bookmark: OLE_LINK3]Table 2-1: Detailed simulation assumptions 1/3
	Parameter
	Unit
	Value

	Active DL BWP index
	 
	1

	Slot Pattern 
	 
	[TBD, according to decision in the WF]

	LBT failure probability
	 
	[0.50, 0.25]

	Common serving cell parameters
	Physical Cell ID
	 
	0

	
	SSB position in burst
	 
	The first SSB

	
	SSB Q factor
	 
	8

	PDSCH configuration
	Mapping type
	 
	Type A

	
	k0
	 
	0

	
	Starting symbol (S) 
	 
	2

	
	Length (L)
	 
	According to DL Transmission Model

	
	PDSCH aggregation factor
	 
	1

	
	PRB bundling type
	 
	Static

	
	PRB bundling size
	 
	2

	
	Resource allocation type
	 
	Type 0

	
	RBG size
	 
	Config2

	
	VRB-to-PRB mapping type
	 
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	 
	N/A

	PDSCH DMRS configuration
	DMRS Type
	 
	Type 1

	
	[bookmark: OLE_LINK31]Number of additional DMRS
	 
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	 
	1

	RB Allocation
	
	Full BW

	MIMO Layers
	
	2

	Number of HARQ Processes
	 
	8

	TX EVM 
	
	6%





[bookmark: OLE_LINK12]Table 2-1: Detailed simulation assumptions 2/3
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Slot Pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)


	1-1
	[bookmark: OLE_LINK4]NR-U DL Transmission Model
	[bookmark: OLE_LINK5][20, 40, 60, 80]/30
	[bookmark: OLE_LINK6][bookmark: OLE_LINK7]16 QAM, 0.48
	[bookmark: OLE_LINK8]According to NR-U DL Transmission Model
	[bookmark: OLE_LINK9]TDLA30-10
	[bookmark: OLE_LINK10]2x2, ULA Low
	70

	2-1
	NR-U DL Transmission Model
	[20, 40, 60, 80]/30
	16 QAM, 0.48
	According to NR-U DL Transmission Model
	TDLA30-10
	2x2, ULA Low
	70


Table 2-3: Detailed simulation assumptions 2/3 (DL Transmission model)


Simulation results are shown in Figure 2-1 and Table 2-4. We set duration of the downlink portion of the COT to {2, 3, 5, 6} slots and PDSCH allocation in the last slot of the downlink portion of the COT to {6, 9, 12, 14} slots. For TDD pattern, we use 7D11S2U, the reason why we use it is included in our discussion paper [2].
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Figure 2-1: Simulation results for NR-U PDSCH requirements
Table 2-4: Summary of simulation results for target SNR
	SNR(dB)@70% of norminal maximum throughput
	2RX
	4RX

	
	[bookmark: OLE_LINK13]Prob(LBT failure)=0.5
	[bookmark: OLE_LINK14]Prob(LBT failure)=0.25
	Prob(LBT failure)=0.5
	Prob(LBT failure)=0.25

	20MHz
	11.34
	11.20
	5.66
	5.62

	40MHz
	11.54
	11.55
	5.69
	5.66

	60MHz
	11.63
	11.64
	5.75
	5.71

	80MHz
	11.90
	12.05
	5.91
	6.02



Conclusion
In this contribution, we provide our simulation results for NR-U PDSCH performance requirements.
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image1.emf
DL Transmission  Model  Maximum COT Duration   ms  [ 4 ]  

Idle Time after COT   ms  [ 1 ]  

DL Transmission Model Period/   Fixed Frame Period (Note 1)    ms  5  

Probability of LBT Failure p LBT   [ 0.25, 0.5 ]  

Guard Symbols   [TBD]  

UL Symbols   [TBD]  

Number of slots between PDSCH and  corresponding HARQ - ACK information     [TBD, HARQ - ACK is sent in any case  within the  FFP   and  minimum  1 slot  after the end of  the  allocated  Downlink  portion ]  

Duration of the  Downlink  p ortion  of the  COT   Slots  [ {2,3,5,6}   (baseline) , {2,4,6, 7 } ]  

PDSCH Allocation in the last Slot of the  Downlink portion of the  COT  Symbols  [ {6,9,12,14}   (baseline), {5 - 14}]  

Notes:   1)   The Fixed Frame Period denomination applies only for  ChannelAccessType - r16 = ‘semistatic’.  For  ChannelAccessType - r16 = ‘dynamic’  this parameter is identified only as DL Transmission Model Period.  
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		DL Transmission Model

		Maximum COT Duration 

		ms

		[4]



		

		Idle Time after COT 

		ms

		[1]



		

		DL Transmission Model Period/

Fixed Frame Period (Note 1)


		ms

		5



		

		Probability of LBT Failure pLBT

		

		[0.25, 0.5]



		

		Guard Symbols

		

		[TBD]



		

		UL Symbols

		

		[TBD]



		

		Number of slots between PDSCH and corresponding HARQ-ACK information 

		

		[TBD, HARQ-ACK is sent in any case within the FFP and minimum 1 slot after the end of the allocated Downlink portion]



		

		Duration of the Downlink portion of the COT 

		Slots

		[{2,3,5,6} (baseline), {2,4,6,7}]



		

		PDSCH Allocation in the last Slot of the Downlink portion of the COT

		Symbols

		[{6,9,12,14} (baseline), {5-14}]



		Notes:

1) The Fixed Frame Period denomination applies only for ChannelAccessType-r16 = ‘semistatic’. For ChannelAccessType-r16 = ‘dynamic’ this parameter is identified only as DL Transmission Model Period.








