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==============First change==============
[bookmark: _Toc169888470][bookmark: _Toc171551659][bookmark: _Toc176775381][bookmark: _Toc187243976][bookmark: _Toc193201525][bookmark: _Toc201743053][bookmark: _Toc201744680][bookmark: _Toc208835545][bookmark: _Toc209624155][bookmark: _Toc219620818]11	Demodulation performance requirements (Radiated requirements)
[bookmark: _Toc169888471][bookmark: _Toc171551660][bookmark: _Toc176775382][bookmark: _Toc187243977][bookmark: _Toc193201526][bookmark: _Toc201743054][bookmark: _Toc201744681][bookmark: _Toc208835546][bookmark: _Toc209624156][bookmark: _Toc219620819]11.1	General
[bookmark: _Toc169888472][bookmark: _Toc171551661][bookmark: _Toc176775383][bookmark: _Toc187243978][bookmark: _Toc193201527][bookmark: _Toc201743055][bookmark: _Toc201744682][bookmark: _Toc208835547][bookmark: _Toc209624157][bookmark: _Toc219620820]11.1.2	Applicability of minimum requirements
The radiated minimum requirements specified in this specification shall be met in all applicable scenarios for FR2-NTN and FR1-NTN.
[bookmark: _Toc169888473][bookmark: _Toc171551662][bookmark: _Toc176775384][bookmark: _Toc187243979][bookmark: _Toc193201528][bookmark: _Toc201743056][bookmark: _Toc201744683][bookmark: _Toc208835548][bookmark: _Toc209624158][bookmark: _Toc219620821]11.1.3	Radiated requirements
[bookmark: _Toc169888474][bookmark: _Toc171551663][bookmark: _Toc176775385][bookmark: _Toc187243980][bookmark: _Toc193201529][bookmark: _Toc201743057][bookmark: _Toc201744684][bookmark: _Toc208835549][bookmark: _Toc209624159][bookmark: _Toc219620822]11.1.3.1	Introduction
The requirements are defined for the following modes:
-	Mode 1: Conditions with external noise source
-	Wanted signal with power level Es is transmitted.
-	External white noise source with power spectral density Noc is used.
-	Es and Noc levels are selected to achieve target SNR as described in Clause 11.1.3.3.
[bookmark: _Toc169888475][bookmark: _Toc171551664][bookmark: _Toc176775386][bookmark: _Toc187243981][bookmark: _Toc193201530][bookmark: _Toc201743058][bookmark: _Toc201744685][bookmark: _Toc208835550][bookmark: _Toc209624160][bookmark: _Toc219620823]11.1.3.2	Reference point
The reference point for SNR, Es and Noc of DL signal is the UE antenna connector or connectors.
[bookmark: _Toc169888476][bookmark: _Toc171551665][bookmark: _Toc176775387][bookmark: _Toc187243982][bookmark: _Toc193201531][bookmark: _Toc201743059][bookmark: _Toc201744686][bookmark: _Toc208835551][bookmark: _Toc209624161][bookmark: _Toc219620824]11.1.3.3	SNR definition
For Mode 1 conditions UE demodulation and CSI requirements, the Minimum performance requirement in clause 11 are defined relative to the baseband SNR level SNRBB. The SNR at the reference point is defined as
	SNR = SNRBB + ∆BB
where ∆BB is specified in clause 4.5.3.
The reference point SNR is defined as:
	
-	NRX denotes the number of receiver reference points, and the super script receiver reference point j.
-	The above SNR definition assumes that the REs are not precoded, and does not account for any gain which can be associated to the precoding operation.
-	Unless otherwise stated, the SNR refers to the SSS wanted signal. 
-	The downlink SSS transmit power is defined as the linear average over the power contributions in [W] of all resource elements that carry the SSS within the operating system bandwidth.
-	The power ratio of other wanted signals to the SSS is defined in Clause C.3.1.
[bookmark: _Toc169888477][bookmark: _Toc171551666][bookmark: _Toc176775388][bookmark: _Toc187243983][bookmark: _Toc193201532][bookmark: _Toc201743060][bookmark: _Toc201744687][bookmark: _Toc208835552][bookmark: _Toc209624162][bookmark: _Toc219620825]11.1.3.4	Noc
[bookmark: _Toc169888478][bookmark: _Toc171551667][bookmark: _Toc176775389][bookmark: _Toc187243984][bookmark: _Toc193201533][bookmark: _Toc201743061][bookmark: _Toc201744688][bookmark: _Toc208835553][bookmark: _Toc209624163][bookmark: _Toc219620826]11.1.3.4.1	Introduction
This clause describes the Noc power level for Mode 1 conditions conducted testing of demodulation and CSI requirements.
[bookmark: _Toc169888479][bookmark: _Toc171551668][bookmark: _Toc176775390][bookmark: _Toc187243985][bookmark: _Toc193201534][bookmark: _Toc201743062][bookmark: _Toc201744689][bookmark: _Toc208835554][bookmark: _Toc209624164][bookmark: _Toc219620827]11.1.3.4.2	Noc for operating bands in FR2-NTN and FR1-NTN.
Unless otherwise stated, a fixed Noc power level of -145 dBm/Hz shall be used for all operating bands.

[bookmark: _Toc169888480][bookmark: _Toc171551669][bookmark: _Toc176775391][bookmark: _Toc187243986][bookmark: _Toc193201535][bookmark: _Toc201743063][bookmark: _Toc201744690][bookmark: _Toc208835555][bookmark: _Toc209624165][bookmark: _Toc219620828]11.2	Demodulation performance requirements
[bookmark: _Toc169888481][bookmark: _Toc171551670][bookmark: _Toc176775392][bookmark: _Toc187243987][bookmark: _Toc193201536][bookmark: _Toc201743064][bookmark: _Toc201744691][bookmark: _Toc208835556][bookmark: _Toc209624166][bookmark: _Toc219620829]11.2.1	General
[bookmark: _Toc169888482][bookmark: _Toc171551671][bookmark: _Toc176775393][bookmark: _Toc187243988][bookmark: _Toc193201537][bookmark: _Toc201743065][bookmark: _Toc201744692][bookmark: _Toc208835557][bookmark: _Toc209624167][bookmark: _Toc219620830]11.2.1.1	Applicability of requirements
[bookmark: _Toc169888483][bookmark: _Toc171551672][bookmark: _Toc176775394][bookmark: _Toc187243989][bookmark: _Toc193201538][bookmark: _Toc201743066][bookmark: _Toc201744693][bookmark: _Toc208835558][bookmark: _Toc209624168][bookmark: _Toc219620831]11.2.1.1.1	General
The minimum performance requirements are applicable to all FR2-NTN and FR1-NTN operating bands defined in clause 5.2.
If same test is listed for different UE features/capabilities in Clauses 11.2.1.1.2, then this test shall apply for UEs which support all corresponding UE features/capabilities.
[bookmark: _Toc169888484][bookmark: _Toc171551673][bookmark: _Toc176775395][bookmark: _Toc187243990][bookmark: _Toc193201539][bookmark: _Toc201743067][bookmark: _Toc201744694][bookmark: _Toc208835559][bookmark: _Toc209624169][bookmark: _Toc219620832]11.2.1.1.2	Applicability of requirements for optional UE features
The performance requirements in Table 11.2.1.1.2-1 shall apply for UEs which support optional UE features only.
Table 11.2.1.1.2-1: Requirements applicability for optional UE features
	UE feature/capability [11]
	Test type
	Test list
	Applicability notes

	NR NTN access (nonTerrestrialNetwork-r17)
	FR2-NTN
	PDCCH
	Clause 11.2.3.1.1.1 (Test 1-1, Test 1-2)
	

	
	FR1-NTN 
	PDCCH
	Clause 11.2.3.1.1.1 (Test 2-1, Test 2-2, Test 2-3, Test 2-4)
	

	NR NTN scenario support (ntn-ScenarioSupport-r17)
	FR2-NTN
	PDSCH
	Clause 11.2.2.1.1.1 (Test 2-1, Test 2-2, Test 2-3, Test 2-4)
	The requirements apply only when ntn-ScenarioSupport-r17 is “gso” 

	
	FR1-NTN 
	PDSCH
	Clause 11.2.2.1.1.1 (Test 4-1, Test 4-2)
	

	
	FR2-NTN
	PDSCH
	Clause 11.2.2.1.1.1 (Test 1-1, Test 1-2, Test 1-3, Test 1-4)
	The requirements apply only when ntn-ScenarioSupport-r17 is “ngso” or is not configured.

	
	FR1-NTN 
	PDSCH
	Clause 11.2.2.1.1.1 (Test 3-1, Test 3-2)
	

	Increasing the number of HARQ processes (max-HARQ-ProcessNumber-r17) 
	FR2-NTN
	PDSCH
	Clause 11.2.1.2.2.1 (Test 1-3, 2-3)
	

	Disabled HARQ feedback for downlink transmission (harq-FeedbackDisabled-r17) 
	FR2-NTN
	PDSCH
	Clause 11.2.1.2.2.1 (Test 1-4, 2-4)
	



[bookmark: _Toc169888485][bookmark: _Toc171551674][bookmark: _Toc176775396][bookmark: _Toc187243991][bookmark: _Toc193201540][bookmark: _Toc201743068][bookmark: _Toc201744695][bookmark: _Toc208835560][bookmark: _Toc209624170][bookmark: _Toc219620833]11.2.2	PDSCH demodulation requirements
The parameters specified in Table 11.2.2-1 are valid for all PDSCH tests unless otherwise stated.
Table 11.2.2-1: Common test parameters
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 2)
	RBs
	0

	
	Subcarrier spacing
	kHz
	FR2-NTN: 120
FR1-NTN: 15, 30

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-2 [15] for tested channel bandwidth and subcarrier spacing

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #0

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	Symbols
	0

	
	Number of PRBs in CORESET
	
	Table 7.2-2 of 38.101-4 for tested channel bandwidth and subcarrier spacing

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL8

	
	CCE-to-REG mapping type
	
	Non-interleaved

	
	DCI format
	
	1_1

	
	TCI state
	
	TCI state #1

	
	PDCCH & PDCCH DMRS Precoding configuration
	
	No precoding

	Cross carrier scheduling
	
	Not configured

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	 l0 = 6 for CSI-RS resource 1 and 3
l0 = 10 for CSI-RS resource 2 and 4

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	
	CDM Type
	
	'No CDM’ for CSI-RS resource 1,2,3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	
	CSI-RS periodicity
	Slots
	120 kHz SCS: 160 for CSI-RS resource 1,2,3,4
15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	120 kHz SCS:
80 for CSI-RS resource 1 and 2
81 for CSI-RS resource 3 and 4

15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4)*4

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for CSI acquisition
	Row index (Note 3)
	
	3 for 2 CSI-RS ports and 5 for 4 CSI-RS ports

	
	First subcarrier index in the PRB used for CSI-RS 
	
	k0 = 0

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 12

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	120 kHz SCS: 160
15 kHz SCS: 20 
30 kHz SCS: 40

	
	CSI-RS offset
	Slots
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4)*4

	
	QCL info
	
	TCI state #1

	[bookmark: _Hlk165993442]ZP CSI-RS for CSI acquisition
	Row index (Note 3)
	
	5

	
	First subcarrier index in the PRB used for CSI-RS 
	
	k0 = 4

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 12

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	'FD-CDM2'

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	120 kHz SCS: 160
15 kHz SCS: 20 
30 kHz SCS: 40

	
	CSI-RS offset
	Slots
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4)*4

	ZP CSI-RS for CSI acquisition	Comment by Ericsson_Nicholas Pu: It should be “CSI-RS for beam refinement”, Ericsson prepared a separate CR from Rel-18.  
	First subcarrier index in the PRB used for CSI-RS 
	
	k0 = 0 for CSI-RS resource 1,2

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 8 for CSI-RS resource 1
l0 = 9 for CSI-RS resource 2

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2

	
	CDM Type
	
	'No CDM' for CSI-RS resource 1,2

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2

	
	CSI-RS periodicity
	Slots
	120 kHz SCS: 160 for CSI-RS resource 1,2


	
	CSI-RS offset
	Slots
	0 for CSI-RS resource 1,2

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4)*4

	
	Repetition 
	
	ON

	
	QCL info 
	
	TCI state #1

	PDSCH DMRS configuration
	Antenna ports indexes
	
	{1000} for Rank 1 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

	TCI state #0
	Type 1 QCL information 
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type D

	TCI state #1
	Type 1 QCL information 
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type D

	PT-RS configuration
	
	Not configured

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

	Maximum number of HARQ transmission
	
	4

	HARQ ACK/NACK bundling
	
	Not configured

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

	PDSCH & PDSCH DMRS Precoding configuration
	
	No precoding

	Symbols for all unused REs
	
	OP.1 FDD as defined in Annex A.5.1.1 of 38.101-4

	Physical signals, channels mapping and precoding
	
	As specified in Annex B.4.1 of 38.101-4

	Note 1:	UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH transmission.
Note 2:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-2 [15] for tested channel bandwidth and subcarrier spacing.
Note 3:	Refer to Table 7.4.1.5.3-1 in [9]



[bookmark: _Toc169888486][bookmark: _Toc171551675][bookmark: _Toc176775397][bookmark: _Toc187243992][bookmark: _Toc193201541][bookmark: _Toc201743069][bookmark: _Toc201744696][bookmark: _Toc208835561][bookmark: _Toc209624171][bookmark: _Toc219620834]11.2.2.1	1Rx requirements
[bookmark: _Toc169888487][bookmark: _Toc171551676][bookmark: _Toc176775398][bookmark: _Toc187243993][bookmark: _Toc193201542][bookmark: _Toc201743070][bookmark: _Toc201744697][bookmark: _Toc208835562][bookmark: _Toc209624172][bookmark: _Toc219620835]11.2.2.1.1	FDD
11.2.2.1.1.1	Minimum requirements for PDSCH Mapping Type A
The performance requirements are specified in Table 11.2.2.1.1.1-3, 11.2.2.1.1.1-5 and 11.2.2.1.1.1-6 with the addition of test parameters in Table 11.2.2.1.1.1-2 and the downlink physical channel setup according to Annex A.3.
The test purposes are specified in Table 11.2.2.1.1.1-1.
Table 11.2.2.1.1.1-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models and MCS
	1-1, 1-2, 1-3, 1-4, 2-1, 2-2, 2-3, 2-4, 3-1, 3-2, 4-1, 4-2



Table 11.2.2.1.1.1-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	13

	
	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

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	120 kHz SCS: 160 for CSI-RS resource 1,2,3,4.
15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4


	
	CSI-RS offset
	Slots
	120 kHz SCS:
80 for CSI-RS resource 1 and 2
81 for CSI-RS resource 3 and 4.
15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	Number of HARQ Processes	Comment by Ericsson_Nicholas Pu: Test cases 2-1 to 2-4 are missing here. It is captured in Ericsson’s maintenance CR. 
	
	16 for Test 1-1, Test 1-2, Test 3-1, Test 3-2, Test 4-1, Test 4-2
32 for Test 1-3
4 with feedback disabled, 12 with feedback enabled in 16 HARQ processes for Test 1-4 in which 4 disabled processes are randomly selected at test configuration

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	120 kHz SCS:
 80 for Test 1-1, Test 1-2, Test 1-3 and Test 1-4
2080 for Test 2-1, Test 2-2, Test 2-3 and Test 2-4
15 kHz SCS:
20 for Test 3-1
260 for Test 4-1
30 kHz SCS:
40 for Test 3-2
520 for Test 4-2

	cellSpecificKoffset-r17 (Note 1)
	Slots/15kHz
	120 kHz SCS:
64 for Test 1-1, Test 1-2, Test 1-3 and Test 1-4
2064 for Test 2-1, Test 2-2, Test 2-3 and Test 2-4
15 kHz SCS:
8 for Test 3-1
258 for Test 4-1
30 kHz SCS:
16 for Test 3-2
516 for Test 4-2


	Maximum number of HARQ transmission	Comment by Ericsson_Nicholas Pu: Test case 2-1 to 2-4 are missing. It is captured in Ericsson’s maintenance CR.
	
	4 for Test 1-1, Test 1-2, Test 1-3, Test 3-1, Test 3-2, Test 4-1, Test 4-2
1 for Test 1-4 (re-Tx disabled for all HARQ processes)

	Note 1:	The number of slots between PDSCH and corresponding HARQ-ACK information contains the number of slots specified by cellSpecificKoffset-r17.



Table 11.2.2.1.1.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.3-3.1 FDD
	200 / 120
	QPSK, 0.30
	NTN-TDLC5-1200
	1x1
	70
	3.5

	1-2
	R.PDSCH.3-4.1 FDD
	200 / 120
	16QAM, 0.48
	NTN-TDLC5-1200
	1x1
	70
	11.2

	1-3
	R.PDSCH.3-3.1 FDD
	200 / 120
	QPSK, 0.30
	NTN-TDLC5-1200
	1x1
	70
	3.5

	1-4
	R.PDSCH.3-3.1 FDD (Note 1)
	200 / 120
	QPSK, 0.30
	NTN-TDLC5-1200
	1x1
	70
	4.2

	Note1: The Maximum throughput is based on the HARQ processes with HARQ feedback enabled.



Table 11.2.2.1.1.1-4: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.3-3.1 FDD
	200 / 120
	QPSK, 0.30
	NTN-TDLC5-1200
	1x1
	70
	3.5

	2-2
	R.PDSCH.3-4.1 FDD
	200 / 120
	16QAM, 0.48
	NTN-TDLC5-1200
	1x1
	70
	11.2

	2-3
	R.PDSCH.3-3.1 FDD
	200 / 120
	QPSK, 0.30
	NTN-TDLC5-1200
	1x1
	70
	3.5

	2-4
	R.PDSCH.3-3.1 FDD (Note 1)
	200 / 120
	QPSK, 0.30
	NTN-TDLC5-1200
	1x1
	70
	4.2

	Note1: The Maximum throughput is based on the HARQ processes with HARQ feedback enabled.



Table 11.2.2.1.1.1-5: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	R.PDSCH.1-1.2 FDD
	50 / 15
	QPSK, 0.30
	NTN-TDLC5-600
	1x1
	70
	TBD

	3-2
	R.PDSCH.4-1.1 FDD
	50 / 30
	QPSK, 0.30
	NTN-TDLC5-600
	1x1
	70
	TBD



Table 11.2.2.1.1.1-6: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	4-1
	R.PDSCH.1-1.2 FDD
	50 / 15
	QPSK, 0.30
	NTN-TDLC5-600
	1x1
	70
	TBD

	4-2
	R.PDSCH.4-1.1 FDD
	50 / 30
	QPSK, 0.30
	NTN-TDLC5-600
	1x1
	70
	TBD



[bookmark: _Toc61121039][bookmark: _Toc67918225][bookmark: _Toc76298269][bookmark: _Toc76572281][bookmark: _Toc76652148][bookmark: _Toc76652986][bookmark: _Toc83742259][bookmark: _Toc91440749][bookmark: _Toc98849539][bookmark: _Toc106543393][bookmark: _Toc106737491][bookmark: _Toc107233258][bookmark: _Toc107234873][bookmark: _Toc107419843][bookmark: _Toc107477139][bookmark: _Toc114565996][bookmark: _Toc123936308][bookmark: _Toc124377323][bookmark: _Toc169888488][bookmark: _Toc171551677][bookmark: _Toc176775399][bookmark: _Toc187243994][bookmark: _Toc193201543][bookmark: _Toc201743071][bookmark: _Toc201744698][bookmark: _Toc208835563][bookmark: _Toc209624173][bookmark: _Toc219620836]11.2.3	PDCCH demodulation requirements
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The transport block size (TBS) determination procedure is described in sub-clause 5.1.3.2 of TS 38.214 [12].
Unless otherwise stated, no user data is scheduled on slot #0 within 20 ms in order to avoid SSB and PDSCH transmissions in one slot and simplify test configuration.
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For PDSCH reference channels if more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
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Table A.3.2.1.1-1: PDSCH Reference Channel for FDD (QPSK)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-1.1 FDD
	R.PDSCH.1-1.2 FDD
	
	
	

	Channel bandwidth
	MHz
	10
	50
	
	
	

	Subcarrier spacing
	kHz
	15
	15
	
	
	

	Number of allocated resource blocks
	PRBs
	52
	270
	
	
	

	Number of consecutive PDSCH symbols
	
	12
	12
	
	
	

	Allocated slots per 2 frames
	Slots
	19
	19
	
	
	

	MCS table
	
	64QAM
	64QAM
	
	
	

	MCS index
	
	4
	4
	
	
	

	Modulation
	
	QPSK
	QPSK
	
	
	

	Target Coding Rate
	
	0.30
	0.30
	
	
	

	Number of MIMO layers
	
	1
	1
	
	
	

	Number of DMRS REs
	
	12
	12
	
	
	

	Overhead for TBS determination
	
	0
	0
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For Slots i = 1,…, 19
	Bits
	4096
	21504
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For Slots i = 1,…, 19
	Bits
	24
	24
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	
	
	

	  For Slots i = 1,…, 19
	CBs
	1
	3
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For Slots i = 10, 11
	Bits
	13104
	68040
	
	
	

	  For Slots i =1,…, 9, 12, …, 19
	Bits
	13728
	71280
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	3.891
	20.429
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames



Table A.3.2.1.1-2: PDSCH Reference Channel for FDD (16QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-2.1 FDD
	
	
	
	
	

	Channel bandwidth
	MHz
	10
	
	
	
	
	

	Subcarrier spacing
	kHz
	15
	
	
	
	
	

	Number of allocated resource blocks
	PRBs
	52
	
	
	
	
	

	Number of consecutive PDSCH symbols
	
	12
	
	
	
	
	

	Allocated slots per 2 frames
	Slots
	19
	
	
	
	
	

	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 
	
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	
	

	  For Slots i = 1,…, 19
	Bits
	13064
	
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	
	

	  For Slots i = 1,…, 19
	Bits
	24
	
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	
	
	
	
	

	  For Slots i = 1,…, 19
	CBs
	2
	
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	
	

	  For Slots i = 10, 11
	Bits
	26208
	
	
	
	
	

	  For Slots i = 1,…, 9, 12, …, 19
	Bits
	27456
	
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	12.411
	
	
	
	
	

	NOTE 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
NOTE 2:	Slot i is slot index per 2 frames
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[bookmark: _Toc161754030][bookmark: _Toc161754651][bookmark: _Toc163202224][bookmark: _Toc169888512][bookmark: _Toc171551701][bookmark: _Toc176775431][bookmark: _Toc187244026][bookmark: _Toc193201575]Editor’s note: RMC for performance requirements is not defined yet.

Table A.3.2.1.2-1: Void
Table A.3.2.1.2-2: Void
Table A.3.2.1.2-3: Void
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Table A.3.2.1.3-1: Void
Table A.3.2.1.3-2: Void
Table A.3.2.1.3-3: PDSCH Reference Channel for FDD (QPSK)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.3-3.1 FDD 
	
	
	
	

	Channel bandwidth
	MHz
	200
	
	
	
	

	Subcarrier spacing
	kHz
	120
	
	
	
	

	Number of allocated resource blocks
	PRBs
	132
	
	
	
	

	Number of consecutive PDSCH symbols
	
	13
	
	
	
	

	Allocated slots per 2 frames
	Slots
	159
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	

	MCS index
	
	4
	
	
	
	

	Modulation
	
	QPSK
	
	
	
	

	Target Coding Rate
	
	0.30
	
	
	
	

	Number of MIMO layers
	
	1
	
	
	
	

	Number of DMRS REs
	
	12
	
	
	
	

	Overhead for TBS determination
	
	0
	
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	

	  For Slots i = 1,…, 159
	Bits
	11528
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	

	  For Slots i = 1,…, 159
	Bits
	24
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	
	
	
	

	  For Slots i = 1,…, 159
	CBs
	2
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	

	  For Slots i = 80, 81
	Bits
	36432
	
	
	
	

	  For Slots i =1,…, 79, 82, …, 159
	Bits
	38016
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	91.648
	
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames



Table A.3.2.1.3-4: PDSCH Reference Channel for FDD (16QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.3-4.1 FDD
	
	
	
	

	Channel bandwidth
	MHz
	200
	
	
	
	

	Subcarrier spacing
	kHz
	120
	
	
	
	

	Number of allocated resource blocks
	PRBs
	132
	
	
	
	

	Number of consecutive PDSCH symbols
	
	13
	
	
	
	

	Allocated slots per 2 frames
	Slots
	159
	
	
	
	

	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 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	

	  For Slots i = 1,…, 159
	Bits
	36896
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	

	  For Slots i = 1,…, 159
	Bits
	24
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	
	
	
	

	  For Slots i = 1,…, 159
	CBs
	5
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	

	  For Slots i = 80, 81
	Bits
	72864
	
	
	
	

	  For Slots i =1,…, 79, 82, …, 159
	Bits
	76032
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	293.323
	
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames



Table A.3.2.1.3-5: Void
A.3.2.1.4	Reference measurement channels for SCS 30 kHz FR1
Table A.3.2.1.4-1: PDSCH Reference Channel for FDD (QPSK)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.4-1.1 FDD
	
	
	
	

	Channel bandwidth
	MHz
	50
	
	
	
	

	Subcarrier spacing
	kHz
	30
	
	
	
	

	Number of allocated resource blocks
	PRBs
	133
	
	
	
	

	Number of consecutive PDSCH symbols
	
	12
	
	
	
	

	Allocated slots per 2 frames
	Slots
	19
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	

	MCS index
	
	4
	
	
	
	

	Modulation
	
	QPSK
	
	
	
	

	Target Coding Rate
	
	0.30
	
	
	
	

	Number of MIMO layers
	
	1
	
	
	
	

	Number of DMRS REs
	
	12
	
	
	
	

	Overhead for TBS determination
	
	0
	
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	

	  For Slots i = 1,…, 39
	Bits
	9480
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	

	  For Slots i = 1,…, 39
	Bits
	24
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	
	
	
	

	  For Slots i = 1,…, 39
	CBs
	2
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	

	  For Slots i = 20, 21
	Bits
	30324
	
	
	
	

	  For Slots i =1,…, 19, 22, …, 39
	Bits
	31920
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	18.486
	
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
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