

	
3GPP TSG-RAN4 Meeting #111	R4-2409415
Fukuoka City, Fukuoka, Japan, 20th May 2024 - 24th May 2024
	CR-Form-v12.3

	CHANGE REQUEST

	

	
	38.115-1
	CR
	0033
	rev
	-
	Current version:
	18.4.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	CR on FRCs of NCR MT Demodulation Performance in 38.115-1

	
	

	Source to WG:
	Nokia, ZTE Corporation, Ericsson

	Source to TSG:
	

	
	

	Work item code:
	NR_netcon_repeater-Perf
	
	Date:
	2024-05-13

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19) 
Rel-20	(Release 20)

	
	

	Reason for change:
	Alignment of FRCs in 38.106, 38.115-1, 38.115-2

	
	

	Summary of change:
	· New FRC naming in Appendix F
Updates the corresponding FRCs naming for Conductance Testing (7.1.2, 7.1.3)

	
	

	Consequences if not approved:
	FRCs naming are not aligned among NRC specs: 38.106, 38.115-1, 38.115-2

	
	

	Clauses affected:
	7.1.2, 7.1.3, F

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	





<Start of Change 1>
[bookmark: _Toc130396984][bookmark: _Toc130397504][bookmark: _Toc106180964][bookmark: _Toc138862433][bookmark: _Toc98753978][bookmark: _Toc75275815][bookmark: _Toc124151932][bookmark: _Toc124151412][bookmark: _Toc124152452][bookmark: _Toc137558608][bookmark: _Toc76541825][bookmark: _Toc75276326][bookmark: _Toc82437594][bookmark: _Toc114151009][bookmark: _Toc145532490][bookmark: _Toc75260273][bookmark: _Toc89944960][bookmark: _Toc73963096]7.1.2	Demodulation performance requirements
[bookmark: _Toc137558609][bookmark: _Toc138862434][bookmark: _Toc76541826][bookmark: _Toc75275816][bookmark: _Toc106180965][bookmark: _Toc124151413][bookmark: _Toc73963097][bookmark: _Toc124152453][bookmark: _Toc114151010][bookmark: _Toc75260274][bookmark: _Toc89944961][bookmark: _Toc145532491][bookmark: _Toc82437595][bookmark: _Toc98753979][bookmark: _Toc124151933][bookmark: _Toc130396985][bookmark: _Toc130397505][bookmark: _Toc75276327]7.1.2.1	General
[bookmark: _Toc76541827][bookmark: _Toc73963098][bookmark: _Toc106180967][bookmark: _Toc75276328][bookmark: _Toc82437597][bookmark: _Toc89944963][bookmark: _Toc124151935][bookmark: _Toc124151415][bookmark: _Toc130396987][bookmark: _Toc145532493][bookmark: _Toc124152455][bookmark: _Toc98753981][bookmark: _Toc114151012][bookmark: _Toc75275817][bookmark: _Toc137558611][bookmark: _Toc138862436][bookmark: _Toc75260275][bookmark: _Toc130397507]7.1.2.2	Performance requirements for PDSCH
[bookmark: _Toc137558612][bookmark: _Toc106180968][bookmark: _Toc75276329][bookmark: _Toc76541828][bookmark: _Toc98753982][bookmark: _Toc82437598][bookmark: _Toc130396988][bookmark: _Toc75275818][bookmark: _Toc124151416][bookmark: _Toc124152456][bookmark: _Toc114151013][bookmark: _Toc73963099][bookmark: _Toc130397508][bookmark: _Toc75260276][bookmark: _Toc124151936][bookmark: _Toc89944964][bookmark: _Toc145532494][bookmark: _Toc138862437]7.1.2.2.1	Definition and applicability
The performance requirement of PDSCH is determined by two means; a minimum required throughput for a given SNR and a minimum SNR at which 1% BLER for the first transmission is achieved. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex F. The throughput performance requirements assume HARQ re-transmissions, whereas the first transmission BLER requirements do not consider HARQ. 
[bookmark: _Toc75276330][bookmark: _Toc89944965][bookmark: _Toc124151417][bookmark: _Toc145532495][bookmark: _Toc106180969][bookmark: _Toc130396989][bookmark: _Toc124151937][bookmark: _Toc73963100][bookmark: _Toc76541829][bookmark: _Toc98753983][bookmark: _Toc114151014][bookmark: _Toc75260277][bookmark: _Toc82437599][bookmark: _Toc130397509][bookmark: _Toc75275819][bookmark: _Toc138862438][bookmark: _Toc124152457][bookmark: _Toc137558613]7.1.2.2.2	Minimum requirement
The minimum requirement is in TS 38.106 [2] clause 8.3.1.
[bookmark: _Toc75276331][bookmark: _Toc89944966][bookmark: _Toc124151938][bookmark: _Toc73963101][bookmark: _Toc145532496][bookmark: _Toc75260278][bookmark: _Toc114151015][bookmark: _Toc138862439][bookmark: _Toc76541830][bookmark: _Toc75275820][bookmark: _Toc137558614][bookmark: _Toc106180970][bookmark: _Toc124152458][bookmark: _Toc130396990][bookmark: _Toc82437600][bookmark: _Toc130397510][bookmark: _Toc124151418][bookmark: _Toc98753984]7.1.2.2.3	Test purpose
The test shall verify the receiver’s ability to achieve throughput  and 1st transmission BLER under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc89944967][bookmark: _Toc124151939][bookmark: _Toc82437601][bookmark: _Toc73963102][bookmark: _Toc75260279][bookmark: _Toc75275821][bookmark: _Toc98753985][bookmark: _Toc124151419][bookmark: _Toc76541831][bookmark: _Toc138862440][bookmark: _Toc114151016][bookmark: _Toc130397511][bookmark: _Toc130396991][bookmark: _Toc75276332][bookmark: _Toc137558615][bookmark: _Toc106180971][bookmark: _Toc145532497][bookmark: _Toc124152459]7.1.2.2.4	Method of test
7.1.2.2.4.1	Initial conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see clause 4.9.1.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.1.
7.1.2.2.4.2	Procedure
1)	Connect the NCR tester generating the wanted signal, multipath fading simulators and AWGN generators to all NCR-MT TAB connectors or antenna connectors  for diversity reception via a combining network as shown in annex D.9 or D.11.
2)	Adjust the AWGN generator and adjust the AWGN power level to -77.2 dBm / 38.16MHz.
3)	The characteristics of the wanted signal shall be configured according to the corresponding DL reference measurement channel defined in annex F and the test parameters in table 7.1.2.2.4.2-1.
Table 7.1.2.2.4.2-1: Test parameters for testing PDSCH
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active BWP index
	
	1

	Default TDD UL-DL pattern (Note 1)
	
	7D1S2U, S=6D:4G:4U

	PDSCH transmission scheme
	
	Transmission scheme 1

	Carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 1)
	RBs
	0

	
	Subcarrier spacing
	kHz
	30

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	106

	PDSCH DMRS configuration
	Antenna ports indexes
	
	{1000} for Rank 1 tests
{1000, 1001} for Rank 2 tests
{1000-1002} for Rank 3 tests
{1000-1003} for Rank 4 tests

	
	Position of the first DMRS for PDSCH mapping type A
	
	2

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1 for Rank 1 and Rank 2 tests
2 for Rank 3 and Rank 4 tests

	
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	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

	PT-RS configuration
	
	PT-RS is not configured

	Maximum number of code block groups for ACK/NACK feedback
	
	1

	Maximum number of HARQ transmission
	
	4

	HARQ ACK/NACK bundling
	
	Multiplexed

	Redundancy version coding sequence
	
	{0,2,3,1}

	PDSCH & PDSCH DMRS Precoding configuration
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity

	NOTE 1: 	The same requirements are applicable to TDD with different UL-DL patterns.
NOTE 2:	Point A coincides with minimum guard band as specified in TS 38.101-1 [2] for tested channel bandwidth and subcarrier spacing.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the equipment so that required SNR specified in table 81.2.2.5.1-1 is achieved at the IAB-MT input.
6)	For each of the reference channels in table 7.1.2.2.5.1-1 measure the throughput and the 1st transmission BLER.
[bookmark: _Toc75260280][bookmark: _Toc89944968][bookmark: _Toc73963103][bookmark: _Toc130397512][bookmark: _Toc137558616][bookmark: _Toc75275822][bookmark: _Toc124151940][bookmark: _Toc138862441][bookmark: _Toc75276333][bookmark: _Toc82437602][bookmark: _Toc114151017][bookmark: _Toc145532498][bookmark: _Toc130396992][bookmark: _Toc124152460][bookmark: _Toc76541832][bookmark: _Toc98753986][bookmark: _Toc106180972][bookmark: _Toc124151420]7.1.2.2.5	Test requirement
The throughput measured according to clause 7.1.2.2.4.2 shall not be below the limits for the SNR levels specified in table 7.1.2.2.5-1.
Table 7.1.2.2.5-1: Minimum performance PDSCH
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	MCS
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Test metric
	SNR (dB)

	1
	M-FR1-NCR.1.1-1
	10 / 15
	4
	TDLA30-10
	2x2
	70% TPUT
	-0.1 

	2
	M-FR1-NCR.1.1-1
	10 / 15
	4
	TDLA30-10
	2x2
	1% BLER
	5.7

	3
	M-FR1-NCR.1.1-1
	10 / 15
	4
	TDLA30-10
	2x4
	70% TPUT
	-3.1 

	4
	M-FR1-NCR.1.1-1
	10 / 15
	4
	TDLA30-10
	2x4
	1% BLER
	0.9

	5
	M-FR1-NCR.1.1-3
	10 / 15
	13
	TDLA30-10
	2x2
	70% TPUT
	7.6 

	6
	M-FR1-NCR.1.1-3
	10 / 15
	13
	TDLA30-10
	2x2
	1% BLER
	13.7 

	7
	M-FR1-NCR.1.1-3
	10 / 15
	13
	TDLA30-10
	2x4
	70% TPUT
	4.3 

	8
	M-FR1-NCR.1.1-3
	10 / 15
	13
	TDLA30-10
	2x4
	1% BLER
	8.5 

	9
	M-FR1-NCR.1.1-2
	40 / 30
	4
	TDLA30-10
	2x2
	70% TPUT
	-0.2 

	10
	M-FR1-NCR.1.1-2
	40 / 30
	4
	TDLA30-10
	2x2
	1% BLER
	5.1 

	11
	M-FR1-NCR.1.1-2
	40 / 30
	4
	TDLA30-10
	2x4
	70% TPUT
	-3.1 

	12
	M-FR1-NCR.1.1-2
	40 / 30
	4
	TDLA30-10
	2x4
	1% BLER
	0.3 

	13
	M-FR1-NCR.1.1-4
	40 / 30
	13
	TDLA30-10
	2x2
	70% TPUT
	7.6 

	14
	M-FR1-NCR.1.1-4
	40 / 30
	13
	TDLA30-10
	2x2
	1% BLER
	12.7 

	15
	M-FR1-NCR.1.1-4
	40 / 30
	13
	TDLA30-10
	2x4
	70% TPUT
	4.4 

	16
	M-FR1-NCR.1.1-4
	40 / 30
	13
	TDLA30-10
	2x4
	1% BLER
	7.8 




[bookmark: _Toc106180973][bookmark: _Toc124151941][bookmark: _Toc137558617][bookmark: _Toc75276334][bookmark: _Toc89944969][bookmark: _Toc145532499][bookmark: _Toc75260281][bookmark: _Toc73963104][bookmark: _Toc75275823][bookmark: _Toc76541833][bookmark: _Toc130397513][bookmark: _Toc98753987][bookmark: _Toc124152461][bookmark: _Toc130396993][bookmark: _Toc138862442][bookmark: _Toc114151018][bookmark: _Toc82437603][bookmark: _Toc124151421]7.1.2.3	Performance requirements for PDCCH
[bookmark: _Toc130396994][bookmark: _Toc145532500][bookmark: _Toc137558618][bookmark: _Toc89944970][bookmark: _Toc106180974][bookmark: _Toc124152462][bookmark: _Toc75260282][bookmark: _Toc75276335][bookmark: _Toc75275824][bookmark: _Toc73963105][bookmark: _Toc124151942][bookmark: _Toc138862443][bookmark: _Toc76541834][bookmark: _Toc82437604][bookmark: _Toc98753988][bookmark: _Toc124151422][bookmark: _Toc130397514][bookmark: _Toc114151019]7.1.2.3.1	Definition and applicability
The performance requirement of PDCCH is determined by a maximum allowed missed detection rate for a given SNR. The required missed detection rate is expressed for the FRCs listed in annex F. 

[bookmark: _Toc114151020][bookmark: _Toc130396995][bookmark: _Toc82437605][bookmark: _Toc76541835][bookmark: _Toc75276336][bookmark: _Toc73963106][bookmark: _Toc75260283][bookmark: _Toc75275825][bookmark: _Toc124151943][bookmark: _Toc130397515][bookmark: _Toc124151423][bookmark: _Toc137558619][bookmark: _Toc124152463][bookmark: _Toc106180975][bookmark: _Toc89944971][bookmark: _Toc98753989][bookmark: _Toc145532501][bookmark: _Toc138862444]7.1.2.3.2	Minimum requirement
The minimum requirement is in TS 38.106 [2] clause 8.3.2.
[bookmark: _Toc75260284][bookmark: _Toc73963107][bookmark: _Toc75275826][bookmark: _Toc76541836][bookmark: _Toc75276337][bookmark: _Toc130396996][bookmark: _Toc130397516][bookmark: _Toc124151424][bookmark: _Toc138862445][bookmark: _Toc114151021][bookmark: _Toc145532502][bookmark: _Toc124151944][bookmark: _Toc106180976][bookmark: _Toc82437606][bookmark: _Toc124152464][bookmark: _Toc98753990][bookmark: _Toc89944972][bookmark: _Toc137558620]7.1.2.3.3	Test purpose
The test shall verify the receiver's ability to achieve missed detection rate under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc75276338][bookmark: _Toc76541837][bookmark: _Toc73963108][bookmark: _Toc82437607][bookmark: _Toc75260285][bookmark: _Toc124152465][bookmark: _Toc137558621][bookmark: _Toc75275827][bookmark: _Toc145532503][bookmark: _Toc106180977][bookmark: _Toc98753991][bookmark: _Toc138862446][bookmark: _Toc89944973][bookmark: _Toc124151425][bookmark: _Toc124151945][bookmark: _Toc130397517][bookmark: _Toc114151022][bookmark: _Toc130396997]7.1.2.3.4	Method of test
7.1.2.3.4.1	Initial conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see clause 4.9.1.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.1.
7.1.2.3.4.2	Procedure
1)	Connect the NCR tester generating the wanted signal, multipath fading simulators and AWGN generators to all NCR-MT TAB connectors or antenna connectors for diversity reception via a combining network as shown in annex D.9 or D.11.
2)	Adjust the AWGN generator and adjust the AWGN power level to -77.2 dBm / 38.16MHz.
3)	The characteristics of the wanted signal shall be configured according to the corresponding DL reference measurement channel defined in annex A and the test parameters in table 7.1.2.3.4.2-1.
Table 7.1.2.3.4.2-1: Test parameters for testing PDCCH
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	CCE to REG mapping type
	
	interleaved
	interleaved

	Interleaver size
	
	3

	REG bundle size
	
	2
	6

	Shift Index
	
	0



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the equipment so that required SNR specified in table 7.1.2.3.5.1-1is achieved at the NCR-MT input.
6)	For each of the reference channels in table 7.1.2.3.5.1-1, applicable for the NCR-MT, measure the missed detection.
[bookmark: _Toc124151946][bookmark: _Toc98753992][bookmark: _Toc75275828][bookmark: _Toc75276339][bookmark: _Toc75260286][bookmark: _Toc145532504][bookmark: _Toc124151426][bookmark: _Toc130396998][bookmark: _Toc73963109][bookmark: _Toc114151023][bookmark: _Toc137558622][bookmark: _Toc82437608][bookmark: _Toc124152466][bookmark: _Toc89944974][bookmark: _Toc106180978][bookmark: _Toc138862447][bookmark: _Toc76541838][bookmark: _Toc130397518]7.1.2.3.5	Test requirement
For the parameters specified in Table 7.1.2.3.4.2.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 7.1.2.3.5-1 for SCS supported by the NCR-MT. 
Table 871.2.3.5-1: Minimum performance for PDCCH 
	Test number
	Bandwidth (MHz)
	
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	SCS
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10
	15
	24
	2
	2
	M-FR1-NCR.1.2-1
	TDLA30-10
	1x2
	1
	8.7

	2
	10
	15
	24
	2
	2
	M-FR1-NCR.1.2-1
	TDLA30-10
	1x4
	1
	2.8

	3
	10
	15
	48
	2
	4
	M-FR1-NCR.1.2-2
	TDLA30-10
	1x2
	1
	6.1

	4
	10
	15
	48
	2
	4
	M-FR1-NCR.1.2-2
	TDLA30-10
	1x4
	1
	0.8

	5
	10
	15
	48
	1
	8
	M-FR1-NCR.1.2-3
	TDLA30-10
	2x2
	1
	0.6

	6
	10
	15
	48
	1
	8
	M-FR1-NCR.1.2-3
	TDLA30-10
	2x4
	1
	-1.7

	7
	40
	30
	102
	1
	2
	M-FR1-NCR.1.2-4
	TDLA30-10
	1x2
	1
	7.6

	8
	40
	30
	102
	1
	2
	M-FR1-NCR.1.2-4
	TDLA30-10
	1x4
	1
	2.7

	9
	40
	30
	102
	1
	4
	M-FR1-NCR.1.2-5
	TDLA30-10
	1x2
	1
	5.5

	10
	40
	30
	102
	1
	4
	M-FR1-NCR.1.2-5
	TDLA30-10
	1x4
	1
	1.3

	11
	40
	30
	90
	1
	8
	M-FR1-NCR.1.2-6
	TDLA30-10
	2x2
	1
	0.1

	12
	40
	30
	90
	1
	8
	M-FR1-NCR.1.2-6
	TDLA30-10
	2x4
	1
	-3.3


7.1.3	CSI reporting requirements
[bookmark: _Toc98753994][bookmark: _Toc73963111][bookmark: _Toc82437610][bookmark: _Toc76541840][bookmark: _Toc89944976][bookmark: _Toc124152468][bookmark: _Toc75276341][bookmark: _Toc75260288][bookmark: _Toc114151025][bookmark: _Toc130397000][bookmark: _Toc106180980][bookmark: _Toc155318785][bookmark: _Toc145532506][bookmark: _Toc75275830][bookmark: _Toc137558624][bookmark: _Toc130397520][bookmark: _Toc124151948][bookmark: _Toc124151428][bookmark: _Toc138862449]7.1.3.1	General
[bookmark: _Toc130397001][bookmark: _Toc145532507][bookmark: _Toc82437611][bookmark: _Toc124151429][bookmark: _Toc155318786][bookmark: _Toc106180981][bookmark: _Toc130397521][bookmark: _Toc75276342][bookmark: _Toc73963112][bookmark: _Toc89944977][bookmark: _Toc124152469][bookmark: _Toc124151949][bookmark: _Toc114151026][bookmark: _Toc137558625][bookmark: _Toc138862450][bookmark: _Toc76541841][bookmark: _Toc75260289][bookmark: _Toc75275831][bookmark: _Toc98753995]7.1.3.1.1	Applicability rule for NCR-MT
[bookmark: _Toc75275832][bookmark: _Toc73963113][bookmark: _Toc114151027][bookmark: _Toc124151950][bookmark: _Toc155318787][bookmark: _Toc89944978][bookmark: _Toc145532508][bookmark: _Toc82437612][bookmark: _Toc130397002][bookmark: _Toc137558626][bookmark: _Toc138862451][bookmark: _Toc76541842][bookmark: _Toc124152470][bookmark: _Toc124151430][bookmark: _Toc130397522][bookmark: _Toc75276343][bookmark: _Toc106180982][bookmark: _Toc75260290][bookmark: _Toc98753996]7.1.3.1.1.1	General
[bookmark: _Toc76541843][bookmark: _Toc75260291][bookmark: _Toc73963114][bookmark: _Toc75275833][bookmark: _Toc75276344]Unless otherwise stated, for an NCR-MT declared to support more than 4 antenna connectors (for NCR type 1-C), the performance requirement tests for 4 RX antennas shall apply, and the specific connectors used for testing is up to NCR-MT implementation.
[bookmark: _Toc137558627][bookmark: _Toc124152471][bookmark: _Toc82437613][bookmark: _Toc114151028][bookmark: _Toc138862452][bookmark: _Toc89944979][bookmark: _Toc98753997][bookmark: _Toc130397523][bookmark: _Toc106180983][bookmark: _Toc124151431][bookmark: _Toc124151951][bookmark: _Toc155318788][bookmark: _Toc145532509][bookmark: _Toc130397003]7.1.3.1.1.2	Applicability of requirements for different subcarrier spacings
Unless otherwise stated, the tests shall apply only for each subcarrier spacing declared to be supported (see D.14 in table 4.6-1).
[bookmark: _Toc75276345][bookmark: _Toc130397004][bookmark: _Toc130397524][bookmark: _Toc89944980][bookmark: _Toc155318789][bookmark: _Toc145532510][bookmark: _Toc98753998][bookmark: _Toc106180984][bookmark: _Toc75260292][bookmark: _Toc138862453][bookmark: _Toc124151952][bookmark: _Toc114151029][bookmark: _Toc124151432][bookmark: _Toc75275834][bookmark: _Toc73963115][bookmark: _Toc76541844][bookmark: _Toc82437614][bookmark: _Toc137558628][bookmark: _Toc124152472]7.1.3.1.1.3	Applicability of requirements for TDD with different UL-DL patterns
[bookmark: _Toc73963116][bookmark: _Toc75276346][bookmark: _Toc75275835][bookmark: _Toc76541845][bookmark: _Toc75260293]Unless otherwise stated, for each subcarrier spacing declared to be supported, if NCR-MT supports multiple TDD UL-DL patterns, only one of the supported TDD UL-DL patterns shall be used for all tests.

[bookmark: _Toc137558629][bookmark: _Toc155318790][bookmark: _Toc145532511][bookmark: _Toc98753999][bookmark: _Toc114151030][bookmark: _Toc130397525][bookmark: _Toc82437615][bookmark: _Toc89944981][bookmark: _Toc106180985][bookmark: _Toc124151953][bookmark: _Toc124152473][bookmark: _Toc138862454][bookmark: _Toc124151433][bookmark: _Toc130397005]7.1.3.1.1.4	Applicability of requirements for NCR-MT features
Unless otherwise stated, for NCR type 1-C, the CSI reporting tests shall apply only in case the number of NZP-CSI-RS ports in the test case satisfies maximum number of ports across all configured NZP-CSI-RS resources per CC declared to be supported (see D.201 in table 4.6-1, maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC).
Note:	Applicability information may be obtained based on vendor declaration (Section 4.6) or alternatively from reading capability signaling.

[bookmark: _Toc155318791][bookmark: _Toc75816258][bookmark: _Toc75508519][bookmark: _Toc145532512][bookmark: _Toc138862455][bookmark: _Toc130393767][bookmark: _Toc82429873][bookmark: _Toc137558630][bookmark: _Toc114148982][bookmark: _Toc75334327][bookmark: _Toc98754450][bookmark: _Toc75165403][bookmark: _Toc106178264][bookmark: _Toc76541983][bookmark: _Toc76541416][bookmark: _Toc89940124]7.1.3.1.2	Common test parameters
Parameters specified in Table 7.1.3.1.2-1 are applied for all test cases in this clause unless otherwise stated.
Table 7.1.3.1.2-1: Test parameters for CSI test cases
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Duplex mode
	
	TDD

	PTRS epre-Ratio
	
	N/A

	Actual carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 3)
	RBs
	0

	
	Subcarrier spacing
	kHz
	30

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	106

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	VRB-to-PRB mapping type
	
	Non-interleaved

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	
	DMRS ports indexes
	
	{1000} for Rank1
{1000,1001} for Rank2
{1000,1001,1002} for Rank3
{1000,1001,1002,1003} for Rank4

	
	Number of PDSCH DMRS CDM group(s) without data
	
	2

	PTRS configuration
	Frequency density (KPT-RS)
	
	N/A

	
	Time density (LPT-RS)
	
	N/A

	
	Resource Element Offset
	
	N/A

	NZP CSI-RS for CSI acquisition
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	Redundancy version coding sequence
	
	{0,2,3,1}

	NOTE 1:	PDSCH is not scheduled on slots containing CSI-RS or slots which are not full DL.
NOTE 2:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [22] for tested channel bandwidth and subcarrier spacing.



[bookmark: _Toc89944982][bookmark: _Toc98754000][bookmark: _Toc124151954][bookmark: _Toc106180986][bookmark: _Toc130397006][bookmark: _Toc114151031][bookmark: _Toc124151434][bookmark: _Toc138862456][bookmark: _Toc82437616][bookmark: _Toc130397526][bookmark: _Toc155318792][bookmark: _Toc137558631][bookmark: _Toc145532513][bookmark: _Toc124152474]7.1.3.2	Reporting Channel Quality Indicator (CQI)
[bookmark: _Toc73963117][bookmark: _Toc130397007][bookmark: _Toc106180987][bookmark: _Toc75276347][bookmark: _Toc98754001][bookmark: _Toc75260294][bookmark: _Toc114151032][bookmark: _Toc75275836][bookmark: _Toc138862457][bookmark: _Toc137558632][bookmark: _Toc145532514][bookmark: _Toc130397527][bookmark: _Toc155318793][bookmark: _Toc82437617][bookmark: _Toc76541846][bookmark: _Toc89944983][bookmark: _Toc124151435][bookmark: _Toc124151955][bookmark: _Toc124152475]7.1.3.2.1	Definition and applicability
The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median. The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [23]. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
Which specific test(s) are applicable to NCR-MT is based on the test applicability rules defined in clause [7.1.3.1.1].
[bookmark: _Toc75276348][bookmark: _Toc137558633][bookmark: _Toc124152476][bookmark: _Toc155318794][bookmark: _Toc82437618][bookmark: _Toc124151956][bookmark: _Toc145532515][bookmark: _Toc106180988][bookmark: _Toc75275837][bookmark: _Toc130397528][bookmark: _Toc76541847][bookmark: _Toc98754002][bookmark: _Toc75260295][bookmark: _Toc114151033][bookmark: _Toc138862458][bookmark: _Toc73963118][bookmark: _Toc89944984][bookmark: _Toc130397008][bookmark: _Toc124151436]7.1.3.2.2	Minimum requirement
The minimum requirement is in TS 38.106 [2] clause [7.1.3.1].
[bookmark: _Toc155318795][bookmark: _Toc138862459][bookmark: _Toc89944985][bookmark: _Toc130397009][bookmark: _Toc82437619][bookmark: _Toc124151957][bookmark: _Toc76541848][bookmark: _Toc124152477][bookmark: _Toc114151034][bookmark: _Toc137558634][bookmark: _Toc130397529][bookmark: _Toc75260296][bookmark: _Toc73963119][bookmark: _Toc145532516][bookmark: _Toc98754003][bookmark: _Toc124151437][bookmark: _Toc106180989][bookmark: _Toc75275838][bookmark: _Toc75276349]7.1.3.2.3	Test purpose
The test shall verify the receiver's ability to report CQI values accordance with the CQI definition given in TS 38.214 [23].
[bookmark: _Toc138862460][bookmark: _Toc75275839][bookmark: _Toc98754004][bookmark: _Toc124151438][bookmark: _Toc130397010][bookmark: _Toc75276350][bookmark: _Toc130397530][bookmark: _Toc124151958][bookmark: _Toc73963120][bookmark: _Toc89944986][bookmark: _Toc75260297][bookmark: _Toc137558635][bookmark: _Toc82437620][bookmark: _Toc106180990][bookmark: _Toc76541849][bookmark: _Toc145532517][bookmark: _Toc155318796][bookmark: _Toc114151035][bookmark: _Toc124152478]7.1.3.2.4	Method of test
7.1.3.2.4.1	Initial conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see clause 4.9.1.
7.1.3.2.4.2	Test procedure
1)	Connect the NCR-MT tester generating the wanted signal and AWGN generators to all NCR-MT TAB connectors for diversity reception via a combining network as shown in annex D.5 and D.6.
2)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 7.1.3.2.4.2-1.
Table 7.1.3.2.4.2-1: AWGN power level at the NCR-MT input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	10
	-83.3 dBm / 38.16MHz

	30 kHz
	40
	-77.2 dBm / 38.16MHz



3)	The characteristics of the wanted signal shall be configured according to the corresponding DL reference measurement channel defined in annex A and the test parameters in table 7.1.3.2.4.2-2 to table 7.1.3.2.4.2-5.
Table 7.1.3.2.4.2-2: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Default TDD UL-DL pattern (Note 1)
	
	7D1S2U, S=6D:4G:4U

	SNR
	 dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2x2

	Beamforming Model
	
	As specified in Annex J.3

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1)
	
	Row 3,(6,-)

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

	
	NZP CSI-RS-timeConfig periodicity and offset
	slot
	5/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator 
	
	Wideband

	Sub-band Size
	RB
	8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	5/0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-NCRB.1.34-1

	NOTE 1: The same requirements are applicable for TDD with different UL-DL pattern.



Table 7.1.3.2.4.2-3: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Default TDD UL-DL pattern (Note 1)
	
	7D1S2U, S=6D:4G:4U

	SNR
	 dB
	6
	7
	12
	13

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2x4

	Beamforming Model
	
	As specified in Annex J.3

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1)
	
	Row 3,(6,-)

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

	
	NZP CSI-RS-timeConfig periodicity and offset
	slot
	5/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator 
	
	Wideband

	Sub-band Size
	RB
	8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	5/0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-NCRB.1.34-1

	NOTE 1: The same requirements are applicable for TDD with different UL-DL pattern.



Table 7.1.3.2.4.2-4: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Default TDD UL-DL pattern (Note 1)
	
	7D1S2U, S=6D:4G:4U

	SNR
	 dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2x2

	Beamforming Model
	
	As specified in Annex J.3

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1)
	
	Row 3,(6,-)

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

	
	NZP CSI-RS-timeConfig periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator 
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-NCRB.1.34-2

	NOTE 1: The same requirements are applicable for TDD with different UL-DL pattern.



Table 7.1.3.2.4.2-5: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Default TDD UL-DL pattern (Note 1)
	
	7D1S2U, S=6D:4G:4U

	SNR
	 dB
	5
	6
	11
	12

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2x4

	Beamforming Model
	
	As specified in Annex J.3

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1)
	
	Row 3,(6,-)

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

	
	NZP CSI-RS-timeConfig periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator 
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-NCRB.1.34-2

	NOTE 1: The same requirements are applicable for TDD with different UL-DL pattern.



4)	Adjust the equipment so that required SNR specified in table 7.1.3.2.4.2-2 to 7.1.3.2.4.2-5 is achieved at the NCR-MT input.
5)	For each test specified in table 7.1.3.2.4.2-2 to 7.1.3.2.4.2-5 applicable for the NCR-MT, measure the median CQI and the BLER at median CQI and (median CQI+1 or median CQI-1) as per clause 7.1.3.2.5.
[bookmark: _Toc145532518][bookmark: _Toc155318797][bookmark: _Toc73963121][bookmark: _Toc75260298][bookmark: _Toc75276351][bookmark: _Toc76541850][bookmark: _Toc75275840][bookmark: _Toc82437621][bookmark: _Toc106180991][bookmark: _Toc89944987][bookmark: _Toc98754005][bookmark: _Toc114151036][bookmark: _Toc124151959][bookmark: _Toc130397011][bookmark: _Toc124151439][bookmark: _Toc124152479][bookmark: _Toc130397531][bookmark: _Toc137558636][bookmark: _Toc138862461]7.1.3.2.5	Test requirement
For the parameters specified in Table 7.1.3.2.4.2-2 to 7.1.3.2.4.2-5, and using the downlink physical channels specified in Annex A, the test requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.

<End of Change 1>
<Start of Change 3>
[bookmark: _Toc98755792][bookmark: _Toc74583571][bookmark: _Toc29812013][bookmark: _Toc138853948][bookmark: _Toc138946629][bookmark: _Toc53186011][bookmark: _Toc57821424][bookmark: _Toc61183700][bookmark: _Toc106184313][bookmark: _Toc36817565][bookmark: _Toc61184878][bookmark: _Toc37267876][bookmark: _Toc76542384][bookmark: _Toc137554886][bookmark: _Toc82450366][bookmark: _Toc130402335][bookmark: _Toc66386613][bookmark: _Toc155358973][bookmark: _Toc98763384][bookmark: _Toc37260488][bookmark: _Toc53185635][bookmark: _Toc61184094][bookmark: _Toc21127804][bookmark: _Toc89949403][bookmark: _Toc145531358][bookmark: _Toc82451014][bookmark: _Toc57820497][bookmark: _Toc61185268][bookmark: _Toc61184486][Annex F (normative):
NCR-MT Reference measurement channels
[Editor note:	FRC numbers in TS 38.106 and corresponding FRC numbers in TS 38.11-1/-2 are not aligned. RAN 4 need to discuss how to handle this issue]
[bookmark: _Toc155358981][bookmark: _Toc137554894][bookmark: _Toc82450374][bookmark: _Toc145531366][bookmark: _Toc98755800][bookmark: _Toc138853956][bookmark: _Toc106184321][bookmark: _Toc82451022][bookmark: _Toc138946637][bookmark: _Toc89949411][bookmark: _Toc74583579][bookmark: _Toc76542392][bookmark: _Toc98763392][bookmark: _Toc130402343]F.17	NCR-MT Demodulation Performance Fixed Reference Channels
[bookmark: _Toc82450375][bookmark: _Toc98763393][bookmark: _Toc130402344][bookmark: _Toc98755801][bookmark: _Toc138946638][bookmark: _Toc106184322][bookmark: _Toc82451023][bookmark: _Toc145531367][bookmark: _Toc76542393][bookmark: _Toc138853957][bookmark: _Toc155358982][bookmark: _Toc137554895][bookmark: _Toc89949412][bookmark: _Toc74583580]F.17.1	Fixed Reference Channels for PDSCH performance requirements 
[bookmark: _Toc37083968][bookmark: _Toc53176838][bookmark: _Toc76572444][bookmark: _Toc40209672][bookmark: _Toc29808504][bookmark: _Toc91440912][bookmark: _Toc76652311][bookmark: _Toc107235039][bookmark: _Toc45892973][bookmark: _Toc61121166][bookmark: _Toc124377492][bookmark: _Toc98849702][bookmark: _Toc37084310][bookmark: _Toc107233421][bookmark: _Toc76653149][bookmark: _Toc106737654][bookmark: _Toc107420009][bookmark: _Toc67918362][bookmark: _Toc106543556][bookmark: _Toc114566165][bookmark: _Toc83742422][bookmark: _Toc107477307][bookmark: _Toc76298432][bookmark: _Toc40210014][bookmark: _Toc37068423][bookmark: _Toc21338396][bookmark: _Toc123936477]F.7.1.1	FDD
The parameters for the reference measurement channels are specified in table F.7.1.1.1-1 and table F.7.1.1.2-1 for FR1 FDD 15kHz PDSCH performance requirements.

F.7.1.1.1	Fixed Reference Channels for PDSCH performance requirements (QPSK)
Table F.7.1.1.1-1: FRC parameters for FR1 PDSCH performance requirements, 1 transmission layers, QPSK
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR1-NCRF.7.1.1.1-1
	M-FR1-NCR.1.1-2
	M-FR1-NCR.1.1-3
	M-FR1-NCR.1.1-4

	Channel bandwidth
	MHz
	10
	40
	10
	40

	Subcarrier spacing
	kHz
	15
	30
	15
	30

	Allocated resource blocks
	PRBs
	52
	106
	52
	106

	Number of consecutive PDSCH symbols
	
	12
	12
	12
	12

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	4
	4
	13
	13

	Modulation
	
	QPSK
	QPSK
	16QAM
	16QAM

	Target Coding Rate
	
	0.3
	0.30
	0.48
	0.48

	Number of MIMO layers
	
	1
	1
	1
	1

	Number of DMRS REs
	
	12
	12
	12
	12

	Overhead for TBS determination
	
	0
	0
	0
	0

	Information Bit Payload per Slot 
	
	4096
	8456
	13064
	26632

	Transport block CRC per Slot
	
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	1
	2
	2
	4

	Binary Channel Bits Per Slot
	
	13728
	27984
	27456
	55968


F.7.1.1.2	Fixed Reference Channels for PDSCH performance requirements (16QAM)
Table F.7.1.1.2-1: FRC parameters for FR1 PDSCH performance requirements, 1 transmission layers, 16QAM
	Parameter
	Unit
	Value
	

	Reference channel
	
	M-FR1-F.7.1.1.2-1
	

	Channel bandwidth
	MHz
	10
	

	Subcarrier spacing
	kHz
	15
	

	Allocated resource blocks
	PRBs
	52
	

	Number of consecutive PDSCH symbols
	
	12
	

	MCS table
	
	64QAM
	

	MCS index
	
	13
	

	Modulation
	
	16QAM
	

	Target Coding Rate
	
	0.48
	

	Number of MIMO layers
	
	1
	

	Number of DMRS REs
	
	12
	

	Overhead for TBS determination
	
	0
	

	Information Bit Payload per Slot 
	
	13064
	

	Transport block CRC per Slot
	
	24
	

	Number of Code Blocks per Slot
	
	2
	

	Binary Channel Bits Per Slot
	
	27456
	



F.7.1.2	TDD
The parameters for the reference measurement channels are specified in table F.7.1.2.1-1and table F.7.1.2.2-1 for FR1 TDD 30kHz PDSCH performance requirements.
F.7.1.2.1	Fixed Reference Channels for PDSCH performance requirements (QPSK)
Table F.7.1.2.1-1: FRC parameters for FR1 PDSCH performance requirements, 1 transmission layers, QPSK
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR1-F.7.1.2.1-1

	Channel bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Allocated resource blocks
	PRBs
	106

	Number of consecutive PDSCH symbols
	
	12

	MCS table
	
	64QAM

	MCS index
	
	4

	Modulation
	
	QPSK

	Target Coding Rate
	
	0.3

	Number of MIMO layers
	
	1

	Number of DMRS REs
	
	12

	Overhead for TBS determination
	
	0

	Information Bit Payload per Slot 
	
	8456

	Transport block CRC per Slot
	
	24

	Number of Code Blocks per Slot
	
	2

	Binary Channel Bits Per Slot
	
	27984


F.7.1.2.2	Fixed Reference Channels for PDSCH performance requirements (16QAM)
Table F.7.1.2.2-1: FRC parameters for FR1 PDSCH performance requirements, 1 transmission layers, 16QAM
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR1-F.7.1.2.2-1

	Channel bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Allocated resource blocks
	PRBs
	106

	Number of consecutive PDSCH symbols
	
	12

	MCS table
	
	64QAM

	MCS index
	
	13

	Modulation
	
	16QAM

	Target Coding Rate
	
	0.48

	Number of MIMO layers
	
	1

	Number of DMRS REs
	
	12

	Overhead for TBS determination
	
	0

	Information Bit Payload per Slot 
	
	26632

	Transport block CRC per Slot
	
	24

	Number of Code Blocks per Slot
	
	4

	Binary Channel Bits Per Slot
	
	55968



[bookmark: _Toc76542396][bookmark: _Toc89949415][bookmark: _Toc82450378][bookmark: _Toc82451026][bookmark: _Toc137554898][bookmark: _Toc98755804][bookmark: _Toc155358985][bookmark: _Toc106184325][bookmark: _Toc138946641][bookmark: _Toc130402347][bookmark: _Toc98763396][bookmark: _Toc138853960][bookmark: _Toc145531370][bookmark: _Toc74583583]F.1.27.2	Fixed Reference Channels for PDCCH performance requirements
F.7.2.1	FDD
The parameters for the reference measurement channels are specified in table F.1.27.2.1-1 for FR1 FDD 15kHz PDCCH performance requirements.
Table F.1.27.2.1-1: . FR1 PDCCH Reference Channels
	Parameter
	Unit
	Value
	
	
	

	Reference channel
	
	M-FR1-NCR.1.2F.7.2.1-1
	M-FR1-NCR.1.2F.7.2.1-2
	M-FR1-NCR.1.2F.7.2.1-3
	M-FR1-NCR.1.2-4
	M-FR1-NCR.1.2-5
	M-FR1-NCR.1.2-6

	Subcarrier spacing
	kHz
	15
	15
	15
	30
	30
	30

	CORESET frequency domain allocation
	
	24
	48
	48
	102
	102
	102

	CORESET time domain allocation
	
	2
	2
	1
	1
	1
	1

	Aggregation level
	
	2
	4
	8
	2
	4
	8

	DCI Format
	
	1_0
	1_1
	1_1
	1_0
	1_1
	1_1

	Payload (without CRC)
	Bits
	39
	52
	52
	41
	53
	53



F.7.2.2	TDD
The parameters for the reference measurement channels are specified in table F.7.2.2-1 for FR1 TDD 30kHz PDCCH performance requirements.

Table F.7.2.2-1 . FR1 PDCCH Reference Channels
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR1-F.7.2.2-1
	M-FR1-F.7.2.2-2
	M-FR1-F.7.2.2-3

	Subcarrier spacing
	kHz
	30
	30
	30

	CORESET frequency domain allocation
	
	102
	102
	102

	CORESET time domain allocation
	
	1
	1
	1

	Aggregation level
	
	2
	4
	8

	DCI Format
	
	1_0
	1_1
	1_1

	Payload (without CRC)
	Bits
	41
	53
	53



[bookmark: _Toc137554899][bookmark: _Toc138946642][bookmark: _Toc89949416][bookmark: _Toc145531371][bookmark: _Toc98755805][bookmark: _Toc98763397][bookmark: _Toc82450379][bookmark: _Toc74583584][bookmark: _Toc106184326][bookmark: _Toc155358986][bookmark: _Toc76542397][bookmark: _Toc130402348][bookmark: _Toc82451027][bookmark: _Toc138853961]F.1.37.3	Fixed Reference Channels for CSI reporting performance 
This clause defines the DL signal applicable to the reporting of channel status information.
Tables in this clause specifies the mapping of CQI index to Information Bit payload, which complies with the CQI definition specified in clause 5.2.2.1 of TS 38.214 [23] and with MCS definition specified in clause 5.1.3 of TS 38.214 [23].]
Table F.1.3-1: Fixed Reference Channels for FR1 CSI reporting with CQI table 2 and MCS table 2
	Reference channel
	M-FR1-NCR.1.3-1
	M-FR1-NCR.1.3-2

	Number of allocated PDSCH resource blocks
	52
	106

	Number of consecutive PDSCH symbols
	12
	12

	Number of PDSCH MIMO layers
	1
	2

	Number of DMRS REs (Note 1)
	24
	24

	Overhead for TBS determination
	0
	0

	Available RE-s for PDSCH
	6240
	12720

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A

	1
	0.1523 
	0
	QPSK
	1480
	2976

	2
	0.3770 
	1
	
	2408
	4744

	3
	0.8770 
	3
	
	5504
	11016

	4
	1.4766 
	5
	16QAM
	9224
	18960

	5
	1.9141 
	7
	
	12040
	24576

	6
	2.4063 
	9
	
	15112
	30728

	7
	2.7305 
	11
	64QAM
	16896
	34816

	8
	3.3223 
	13
	
	20496
	42016

	9
	3.9023 
	15
	
	24576
	49176

	10
	4.5234 
	17
	
	28168
	57376

	11
	5.1152 
	19
	
	31752
	65576

	12
	5.5547 
	21
	256QAM
	34816
	69672

	13
	6.2266
	23
	
	38936
	79896

	14
	6.9141
	25
	
	43032
	88064

	15
	7.4063 
	27
	
	46104
	94248

	NOTE 1:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
NOTE 2:	PDSCH is only scheduled on slots which are full DL



<End of Change 3>
