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[bookmark: _Toc46155818][bookmark: _Toc46238371][bookmark: _Toc46239198][bookmark: _Toc46384199][bookmark: _Toc46480283][bookmark: _Toc51833621][bookmark: _Toc58504727][bookmark: _Toc68540470]5.9.2	Test System Uncertainty and Test Tolerance for FR2 testing
<Start of changes>
[bookmark: _Toc68540465]5.10	Feasibility of Defining Link Adaptation Absolute Physical Layer Requirements
5.10.1	General
The purpose of this clause is to analyse whether it is feasible to define absolute physical layer throughput requirements under link adaptation using link-level simulation results based on the agreed set of simulation assumptions. As part of feasibility study, this clause will also conclude on test methodology which includes:
1. 	Alignment criteria for aligning the simulation results across companies and 
2. 	Methodology to define the final requirements, if it is found to be feasible to define such requirements.
[bookmark: _Toc483502817]5.10.2	Test Methodology
[bookmark: _Toc46155815][bookmark: _Toc46238368][bookmark: _Toc46239195][bookmark: _Toc46384196][bookmark: _Toc46480280][bookmark: _Toc51833618][bookmark: _Toc58504724][bookmark: _Toc68540467][bookmark: _Hlk80611026]5.10.2.1	Simulation Alignment Criteria
The absolute throughput simulation results may vary among interested companies which is highly related to different implementation. In this section, the simulation alignment criteria for application layer data throughput performance is provided.
When SNR span (Gspan) can be reached for the T% of maximum throughput, it can be believed the simulation results are aligned among the interested companies, where, 
-	Maximum throughput is defined with TBS corresponding to CQI index 15 with rank 2 for 2Rx/4Rx UE.
-	Gspan = Max (G) – Min (G), where G is the set of SNRs submitted by different companies to achieve T% of maximum throughput
-	Gspan is based on simulation results from interested companies. Candidate option is Gspan = [2.5] dB.
5.10.2.2	Methodology for Requirements Definition
After aligning the simulation results based on simulation alignment criteria specified in clause 5.10.2.1, the absolute physical layer throughput requirements can be defined as T% of maximum throughput that needs to be achieved at (average SNR of impairments results to achieve T% of maximum throughput + X dB margin).
5.10.3	Simulation Assumptions
The simulation assumptions are captured in Table 5.10.3-1 for studying feasibility of defining link adaptation absolute physical layer requrements.
Table 5.10.3-1: Simulation assumptions for Absolute Physical Layer Throughput alignment with link adaptation
	[bookmark: _Hlk80280917]Parameter
	Unit
	Test 1
	Test 2
	Test 3

	[bookmark: _Hlk80280884]Frequency range
	
	FR1
	FR1
	FR2

	Bandwidth
	MHz
	10
	40
	100

	Subcarrier spacing
	kHz
	15
	30
	120

	Duplex Mode
	
	FDD
	TDD
	TDD

	TDD Slot Configuration
	
	N/A
	7D1S2U
S:6D+4G+4U
	DDSU 
S:11D+3G+0U

	SNR 
	 dB
	0:2:20 
	0:2:20 
	0:2:16

	Propagation channel
	
	TDLA30-5
	TDLA30-5 
	TDLA30-35

	Antenna configuration
	
	ULA Low 2x2,
ULA Low 2x4
	ULA Low 2x2,
ULA Low 2x4
	ULA Low 2x2

	Beamforming Model
	
	As defined in Annex B.4.1 in TS 38.101-4
	As defined in Annex B.4.1 in TS 38.101-4
	As defined in Annex B.4.1 in TS 38.101-4

	Receiver type 
	
	MMSE-IRC
	MMSE-IRC
	MMSE-IRC

	[bookmark: _Hlk80283772]PDSCH configuration 
	Mapping type
	
	Type A
	Type A
	Type A

	
	Starting symbol (S)
	
	2
	2
	2

	
	Length (L)
	
	12
	12
	12

	
	PRB bundling size
	
	2
	2
	2

	
	PRB bundling type
	
	Static
	Static
	Static

	
	VRB-to-PRB mapping interleaver bundle size
	
	Non-interleaved
	Non-interleaved
	Non-interleaved

	PDSCH DMRS configuration 
	DMRS Type
	
	Type 1
	Type 1
	Type 1

	
	Number of additional DMRS
	
	1
	1
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1
	1
	1

	CSI measurement channels (Note 2)
	
	As specified in Table A.4-2 of TS 38.101-4:
Rank 1: TBS.2-1 
Rank 2: TBS.2-2
	As specified in Table A.4-2 of TS 38.101-4:
Rank 1: TBS.2-3
Rank 2: TBS.2-4 
	As specified in Table A.4-1 of TS 38.101-4:
Rank 1: TBS.1-1
Rank 2: TBS.1-2  

	[bookmark: _Hlk80280963]ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (4)
	Row 5, (4)
	Row 5, (8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9
	9
	13

	
	CSI-RS
periodicity and offset
	slot
	5/1 
	10/1
	8/1

	NZP CSI-RS for CSI acquisition


	CSI-RS resource Type
	
	Periodic
	Periodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	2
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3 (6)
	Row 3 (6)
	Row 3 (6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13
	13
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1
	10/1 
	Not configured

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 0
	Pattern 1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)
	(4,9)
	(8,13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	10/1
	Not configured

	ReportConfigType
	
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Aperiodic
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 2
	Table 2
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured
	not configured
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband
	Wideband

	Sub-band Size
	RB
	8 
	16
	8

	csi-ReportingBand
	
	1111111
	1111111
	111111111

	CSI-Report periodicity and offset
	slot
	Not configured
	Not configured
	Not configured

	Aperiodic Report Slot Offset
	
	5
	9
	7

	CSI request
	
	[bookmark: OLE_LINK59]1 in slots i, where mod(i, 5) = 0, otherwise it is equal to 0
	1 in slots i, where mod(i, 10) = 0, otherwise it is equal to 0
	[bookmark: OLE_LINK58]1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1
	1
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	[bookmark: _Hlk80281625]Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A
	N/A

	
	CodebookSubsetRestriction
	
	Not configured 
	Not configured 
	Not configured 

	
	RI Restriction
	
	N/A
	N/A
	N/A

	Physical channel for CSI report
	
	PUSCH
	PUSCH
	PUSCH

	CQI/RI/PMI delay 
	ms
	6
	5.5
	1.375

	Maximum number of HARQ transmission
	
	1
	1
	1

	Test metric
	
	T% of max throughput at target SNR.

	Note 1:	Other common test parameters are defined in Section 6.1.2 of 38.101-4 for Tests 1 and 2 and Section 8.1.2 of 38.101-4 for Test 3.
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition, CSI-RS for tracking and CSI-RS for beam refinement (for Test 3 only).



[bookmark: _Toc46155814][bookmark: _Toc46238367][bookmark: _Toc46239194][bookmark: _Toc46384195][bookmark: _Toc46480279][bookmark: _Toc51833617][bookmark: _Toc58504723][bookmark: _Toc68540466]5.10.4	Simulation Results
In this section link level simulation results from different companies are collected. The simulation results are prepared based on simulation assumptions from Section 5.10.3.
Table 5.10.4-1 provides the information about the average SNR and SNR span of simulations results from different companies. The SNR span is measured on different percentage level on maximum achievable throughput. The maximum achievable throughput is calculated under assumption of Rank 2 transmission and MCS corresponding to the highest CQI (i.e. 15).
Table 5.10.4-1: SNR span in dB of simulation results
	
	FR1 FDD
	FR1 TDD
	FR2

	
	2 Rx UE
	4 Rx UE
	2 Rx UE
	4 Rx UE
	2 Rx UE

	% of Max T-put
	Avg
	Span
	Avg
	Span
	Avg
	Span
	Avg
	Span
	Avg
	Span

	10
	3.8
	0.8
	1.3
	1.2
	4.0
	0.8
	1.1
	1.8
	1.6
	1.8

	15
	7.1
	1.3
	4.3
	2.7
	7.3
	1.4
	4.1
	2.2
	4.4
	2.1

	20
	10.1
	1.5
	6.3
	2.0
	10.4
	1.5
	6.1
	2.0
	7.0
	2.7

	25
	12.8
	2.0
	8.0
	1.5
	13.3
	1.9
	7.8
	1.8
	9.5
	2.8

	30
	15.3
	2.3
	9.6
	1.2
	15.9
	1.9
	9.5
	1.5
	11.6
	2.6

	35
	17.5
	2.5
	11.3
	1.2
	18.0
	1.9
	11.1
	1.1
	13.6
	2.4

	40
	19.5
	2.4
	12.9
	1.5
	20.0
	2.0
	12.8
	1.2
	15.4
	2.0

	45
	
	
	14.5
	1.3
	
	
	14.4
	1.4
	
	

	50
	
	
	16.0
	0.9
	
	
	16.0
	1.5
	
	

	55
	
	
	17.5
	1.7
	
	
	17.7
	1.7
	
	

	60
	
	
	18.8
	1.1
	
	
	19.0
	1.3
	
	



5.10.5	Summary
The feasibility of defining absolute physical layer throughput requirements under link adaptation has been evaluated. Based on the simulation alignment criteria defined in clause 5.10.2.1 and link level simulation results in clause 5.10.4 under the simulation assumptions listed in clause 5.10.3, it can be concluded that it is feasible to define the absolute physical layer throughput requirements under link adaptation, and corresponding requirements shall be defined and specified afterwards using the methodology defined in clause 5.10.2.2.
<End of changes>

