

	
3GPP TSG-RAN WG4 Meeting #93	R4-1915879
Reno, NV, USA,  18 – 22 November, 2019
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	36.101
	CR
	5580
	rev
	1
	Current version:
	16.3.0
	

	

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

	



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



	

	Title:	
	Introduction of CA PDSCH demodulation requirements with HST-SFN

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	R4

	
	

	Work item code:
	LTE_high_speed_enh2-Perf
	
	Date:
	2019-11-21

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-16

	
	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.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	CA PDSCH demodulation requirements with HST-SFN is missing.

	
	

	Summary of change:
	[bookmark: _GoBack]Additon of new CA PDSCH demodulation requirements with HST-SFN based on R4-1914336.

	
	

	Consequences if not approved:
	CA PDSCH performance requirements for HST-SFN cannot be verified.  

	
	

	Clauses affected:
	8.1.2.5, 8.2.1.9, 8.2.2.9, 8.2.3.5 (new), Table A.3.1.1-1F, Table A.3.1.1-1I, Table A.3.3.2.1-6, Table A.3.4.2.1-8. 

	
	

	
	Y
	N
	
	

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

	affected:
	X
	
	 Test specifications
	TS 36.521-1... CR ... 

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

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


[bookmark: _Toc290330930][bookmark: _Toc290330802][bookmark: _Toc216859951]----------------------------------------------------- Beginning of Change ---------------------------------------------------------

8.1.2.4	Test coverage for different number of component carriers
For FDD tests specified in 8.2.1.1.1, 8.2.1.3.1, 8.2.1.4.3, and 8.7.1, if corresponding CA tests are tested, the test coverage can be considered fulfilled without executing single carrier tests.
For TDD tests specified in 8.2.2.1.1, 8.2.2.3.1, 8.2.2.4.3, and 8.7.2, if corresponding CA tests are tested, the test coverage can be considered fulfilled without executing single carrier tests.
For TDD FDD tests specified in 8.2.3.1, 8.2.3.2, 8.2.3.3, 8.2.3.5, and 8.7.5, if corresponding TDD FDD CA tests are tested, the test coverage can be considered fulfilled without executing both FDD and TDD single carrier tests.
For FDD CA tests specified in 8.2.1.1.1, 8.2.1.4.3, 8.7.1, 8.13.1.1.1 and 8.13.1.2.1, among all supported CA capabilities, if corresponding CA tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the CA tests with less than the largest number of CCs supported by the UE.
For FDD CA tests specified in 8.2.1.3.1, for each supported CA capability, if corresponding CA tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the CA tests with less than the largest number of CCs supported by the UE.
For TDD CA tests specified in 8.2.2.1.1, 8.2.2.4.3, 8.7.2, 8.13.2.1.1 and 8.13.2.2.1, among all supported CA capabilities, if corresponding CA tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the CA tests with less than the largest number of CCs supported by the UE.
For TDD CA tests specified in 8.2.2.3.1, for each supported CA capability, if corresponding CA tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the CA tests with less than the largest number of CCs supported by the UE.
For TDD FDD CA tests specified in 8.2.3.1, 8.2.3.3, 8.7.5, 8.13.3.1 and 8.13.3.2, among all supported CA capabilities, if corresponding CA tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the TDD FDD CA tests with less than the largest number of CCs supported by the UE.
For TDD FDD CA tests specified in 8.2.3.2 and 8.2.3.5, for each supported CA capability, if corresponding CA tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the TDD FDD CA tests with less than the largest number of CCs supported by the UE.
For FDD CA power imbalance tests specified in 8.2.1.7.1, if they are are tested with FDD intra-band contiguous CA configurations with 2 DL CCs, the test coverage can be considered fulfilled with FDD intra-band contiguous CA configurations with 3 or more DL CCs supported by the UE.
For TDD CA power imbalance tests specified in 8.2.2.7.1, if they are are tested with TDD intra-band contiguous CA configurations with 2 DL CCs, the test coverage can be considered fulfilled with TDD intra-band contiguous CA configurations with 3 or more DL CCs supported by the UE.
For FDD DC tests specified in 8.2.1.4.3A, 8.7.6 and 8.13.1.1.2, among all supported DC capabilities, if corresponding DC tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the DC tests with less than the largest number of CCs supported by the UE.
For TDD DC tests specified in 8.2.2.4.3A, 8.7.7 and 8.13.2.1.2, among all supported DC capabilities, if corresponding DC tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the DC tests with less than the largest number of CCs supported by the UE.
For TDD FDD DC tests specified in 8.2.3.4, 8.7.8 and 8.13.3.5, among all supported DC capabilities, if corresponding DC tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the DC tests with less than the largest number of CCs supported by the UE.
For LAA SCell(s) with FDD PCell tests specified in 8.2.4.1.1 and 8.3.3.1.1, for each supported CA capability, if corresponding CA with LAA SCell(s) tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the CA with LAA SCell(s) tests with less than the largest number of CCs supported by the UE.
For LAA SCell(s) with TDD PCell tests specified in 8.2.4.1.2 and 8.3.3.1.2, for each supported CA capability, if corresponding CA with LAA SCell(s) tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the CA with LAA SCell(s) tests with less than the largest number of CCs supported by the UE.


------------------------------------------------- Unchanged sections omitted --------------------------------------------------------

8.2.1.9	HST-SFN performance
8.2.1.9.1	Minimum Requirement
The requirements are specified in Table 8.2.1.9.1-2, with the addition of the parameters in Table 8.2.1.9.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of this test is to verify UE performance in the HST-SFN scenario defined in B.3A when highSpeedEnhancedDemodulationFlag [7] is recieved.
For single carrier, the requirements are specified in Table 8.2.1.9.1-2, with the addition of the parameters in Table 8.2.1.9.1-1 and the downlink physical channel setup according to Annex C.3.2.
For CA with 2 DL CC, the requirements are specified in Table 8.2.1.9.1-5, based on single carrier requirement speicified in Table 8.2.1.9.1-4, with the addition of the parameters in Table 8.2.1.9.1-3 and the downlink physical channel setup according to Annex C.3.2. 
For CA with 3 DL CCs, the requirements are specified in Table 8.2.1.9.1-6, based on single carrier requirement specified in Table 8.2.1.9.1-4, with the addition of the parameters in Table 8.2.1.9.1-3 and the downlink physical channel setup according to Annex C.3.2.
For CA with 4 DL CCs, the requirements are specified in Table 8.2.1.9.1-7, based on single carrier requirement specified in Table 8.2.1.9.1-4, with the addition of the parameters in Table 8.2.1.9.1-3 and the downlink physical channel setup according to Annex C.3.2.
For CA with 5 DL CCs, the requirements are specified in Table 8.2.1.9.1-8, based on single carrier requirement specified in Table 8.2.1.9.1-4, with the addition of the parameters in Table 8.2.1.9.1-3 and the downlink physical channel setup according to Annex C.3.2.
The test coverage for different number of component carriers is defined in 8.1.2.4.

Table 8.2.1.9.1-1: Test Parameters for UE performance in HST-SFN scenario (FRC)
	Parameter
	Unit
	Test 1

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3 (NOTE 1)

	
	
	dB
	0

	
at antenna port
	dBm/15kHz
	-98

	PDSCH transmission mode
	
	3

	
NOTE 1:	.



Table 8.2.1.9.1-2: Minimum performance UE in HST-SFN scenario (FRC)
	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.87 FDD
	OP.1 FDD
	HST-SFN
	2x2
	70
	13.3
	≥1

	NOTE 1: The requirement defined is based on the normarliazed channel model, i.e.the power of each tap is normalized to the instantaneous total received power from four taps.



Table 8.2.1.9.1-3: Test Parameters for Large Delay CDD (FRC) for CA
	Parameter
	Unit
	Value

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3 (NOTE 1)

	
	
	dB
	0

	
at antenna port
	dBm/15kHz
	-98

	PDSCH transmission mode
	
	3

	
NOTE 1:	.
NOTE 2:	PUCCH format 1b with channel selection is used to feedback ACK/NACK for Tests in Table 8.2.1.3.1-4, PUCCH format 3 is used to feedback ACK/NACK for Tests in Table 8.2.1.3.1-6.
NOTE 3:	The same PDSCH transmission mode is applied to each component carrier.




Table 8.2.1.9.1-4: Single carrier performance for multiple CA configurations
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condition
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5MHz
	R.87-2 FDD
	OP. 1 FDD
	HST-SFN
	2x2 Low
	70
	[13.9]

	10 MHz
	R.87 FDD
	OP. 1 FDD
	HST-SFN
	2x2 Low
	70
	[13.3]

	15MHz
	R.87-3 FDD
	OP. 1 FDD
	HST-SFN
	2x2 Low
	70
	[13.9]

	20MHz
	R.87-4 FDD
	OP. 1 FDD
	HST-SFN
	2x2 Low
	70
	[14.1]



Table 8.2.1.9.1-5: Minimum performance Large Delay CDD (FRC) for CA with 2DL CCs
	Test num.
	CA Band-width combination
	Requirement
	UE category

	1
	2x10MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	2
	2x20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	3
	2x5MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	4
	10MHz+5MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	5
	15MHz+5MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5




Table 8.2.1.9.1-6: Minimum performance (FRC) based on single carrier performance for CA with 3 DL CCs
	Test num.
	CA Band-width combination
	Requirement
	UE category

	1
	3x20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	2
	20MHz+20MHz+15MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	3
	20MHz+20MHz+10MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	4
	20MHz+15MHz+15MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	5
	20MHz+15MHz+10MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	6
	20MHz+10MHz+10MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	7
	15MHz+15MHz+10MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	8
	20MHz+10MHz+5MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	9
	20MHz+15MHz+5MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	10
	10MHz+10MHz+5MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	11
	5MHz+5MHz+20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	12
	3x10MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	13
	5MHz+5MHz+10MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥5

	NOTE 1: 	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3



Table 8.2.1.9.1-7: Minimum performance (FRC) based on single carrier performance for CA with 4 DL CCs
	Test num.
	CA Band-width combination
	Requirement
	UE category

	1
	4x20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥8

	2
	10MHz+20MHz+20MHz+20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥8

	3
	10MHz+10MHz+20MHz+20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥8

	4
	5MHz+10MHz+20MHz+20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥8

	5
	5MHz+10MHz+10MHz+20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥8

	6
	15+3x20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥8

	7
	2x15+2x20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥8

	8
	10+15+2x20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥8

	9
	3x10+20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥8

	10
	2x5+2x20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥8

	11
	2x5+10+20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥8

	12
	4x10MHz
	As specified in Table 8.2.1.9.1-4 per CC
	≥8

	NOTE 1: 	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3



Table 8.2.1.9.1-8: Minimum performance (FRC) based on single carrier performance for CA with 5 DL CCs
	Test num.
	CA Band-width combination
	Requirement
	UE category

	1
	5x20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	8, ≥11

	2
	15MHz+4x20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	8, ≥11

	3
	10MHz+4x20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	8, ≥11

	4
	2x10MHz+3x20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	8, ≥11

	5
	5MHz+10MHz+3x20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	8, ≥11

	6
	3x10MHz+2x20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	8, ≥11

	7
	4x10MHz+20MHz
	As specified in Table 8.2.1.9.1-4 per CC
	8, ≥11

	NOTE 1: 	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3



8.2.1.9.2	Minimum Requirement for Rel-16 further enhanced HST
The requirements are specified in Table 8.2.1.9.2-2, with the addition of the parameters in Table 8.2.1.9.2-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of this test is to verify UE performance in the HST-SFN scenario defined in B.3B when highSpeedEnhancedDemodulationFlag-Rel16 [7] is recieved.
Table 8.2.1.9.2-1: Test Parameters for UE performance in HST-SFN scenario (FRC)
	Parameter
	Unit
	Test 1

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3 (NOTE 1)

	
	
	dB
	0

	
at antenna port
	dBm/15kHz
	-98

	PDSCH transmission mode
	
	3

	
NOTE 1:	.



Table 8.2.1.9.2-2: Minimum performance UE in HST-SFN scenario (FRC)
	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.87-1 FDD
	OP.1 FDD
	HST-SFN
	2x2
	70
	TBD
	≥1

	NOTE 1:	Test case applicability is defined in 8.1.2.6.
NOTE 2:	The requirement defined is based on the normarliazed channel model, i.e.the power of each tap is normalized to the instantaneous total received power from four taps.




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
8.2.2.9	HST-SFN performance
8.2.2.9.1	Minimum Requirement
The requirements are specified in Table 8.2.2.9.1-2, with the addition of the parameters in Table 8.2.2.9.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of this test is to verify UE performance in the HST-SFN scenario defined in B.3A when highSpeedEnhancedDemodulationFlag [7] is recieved.
For single carrier, the requirements are specified in Table 8.2.2.9.1-2, with the addition of the parameters in Table 8.2.2.9.1-1 and the downlink physical channel setup according to Annex C.3.2.
For CA with 2 DL CCs, the requirements are specified in Table 8.2.2.9.1-5, based on single carrier requirement specified in Table 8.2.2.9.1-4, with the addition of the parameters in Table 8.2.2.9.1-3 and the downlink physical channel setup according to Annex C.3.2. 
For CA with 3 DL CCs, the requirements are specified in Table 8.2.2.9.1-6, based on single carrier requirement specified in Table 8.2.2.9.1-4, with the addition of the parameters in Table 8.2.2.9.1-3 and the downlink physical channel setup according to Annex C.3.2.
For CA with 4 DL CCs, the requirements are specified in Table 8.2.2.9.1-7, based on single carrier requirement specified in Table 8.2.2.9.1-4, with the addition of the parameters in Table 8.2.2.9.1-3 and the downlink physical channel setup according to Annex C.3.2.
For CA with 5 DL CCs, the requirements are specified in Table 8.2.2.9.1-8, based on single carrier requirement specified in Table 8.2.2.9.1-4, with the addition of the parameters in Table 8.2.2.9.1-3 and the downlink physical channel setup according to Annex C.3.2.
The test coverage for different number of component carriers is defined in 8.1.2.4.

Table 8.2.2.9.1-1: Test Parameters for UE performance in HST-SFN scenario (FRC)
	Parameter
	Unit
	Test 1

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3 (NOTE 1)

	
	
	dB
	0

	
at antenna port
	dBm/15kHz
	-98

	ACK/NACK feedback mode
	
	Multiplexing

	PDSCH transmission mode
	
	3

	
NOTE 1:	.



Table 8.2.2.9.1-2: Minimum performance UE in HST-SFN scenario (FRC)
	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.87 TDD
	OP.1 TDD
	HST-SFN
	2x2
	70
	13.2
	≥1

	NOTE 1:	Test case applicability is defined in 8.1.2.1.
NOTE 2:	The requirement defined is based on the normarliazed channel model, i.e.the power of each tap is normalized to the instantaneous total received power from four taps.



Table 8.2.2.9.1-3: Test Parameters for Large Delay CDD (FRC) for CA
	Parameter
	Unit
	Value

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3 (Note 1)

	
	
	dB
	0

	
at antenna port
	dBm/15kHz
	-98

	ACK/NACK feedback mode
	
	PUCCH format 1b with channel selection for Tests in Table 8.2.2.3.1-4; PUCCH format 3 for Tests in Table 8.2.2.3.1-7

	PDSCH transmission mode
	
	3

	
Note 1:	
Note 2:	Void
Note 3:	The same PDSCH transmission mode is applied to each component carrier.



Table 8.2.2.9.1-4: Single carrier performance for multiple CA configurations
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5MHz
	R.87-2 TDD
	OP.1 TDD 
	HST-SFN
	2x2 Low
	70
	[13.1]

	10 MHz
	R.87 TDD
	OP.1 TDD
	HST-SFN
	2x2 Low
	70
	[13.2]

	15MHz
	R.87-3 TDD
	OP.1 TDD
	HST-SFN
	2x2 Low
	70
	[13.4]

	20MHz
	R.87-4 TDD
	OP. 1 TDD
	HST-SFN
	2x2 Low
	70
	[13.6]



Table 8.2.2.9.1-5: Minimum performance (FRC) based on single carrier performance for CA with 2 DL CCs
	Test num.
	CA Band-width combination
	Requirement
	UE category

	
	
	
	

	1
	2x20MHz
	As specified in Table 8.2.2.9.1-4 per CC
	≥5

	2
	20MHz+15MHz
	As specified in Table 8.2.2.9.1-4 per CC
	≥5

	Note 1: 	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3



Table 8.2.2.9.1-6: Minimum performance (FRC) based on single carrier performance for CA with 3 DL CCs
	Test num.
	CA Band-width combination
	Requirement
	UE category

	
	
	
	

	1
	3x20MHz
	As specified in Table 8.2.2.9.1-4 per CC
	≥5

	2
	20MHz+20MHz+15MHz
	As specified in Table 8.2.2.9.1-4 per CC
	≥5

	Note 1: 	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3



Table 8.2.2.9.1-7: Minimum performance (FRC) based on single carrier performance for CA with 4 DL CCs
	Test num.
	CA Band-width combination
	Requirement
	UE category

	
	
	
	

	1
	4x20MHz
	As specified in Table 8.2.2.9.1-4 per CC
	≥8

	2
	20MHz+20MHz+20MHz+15MHz
	As specified in Table 8.2.2.9.1-4 per CC
	≥8

	Note 1: 	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3



Table 8.2.2.9.1-8: Minimum performance (FRC) based on single carrier performance for CA with 5 DL CCs
	Test num.
	CA Band-width combination
	Requirement
	UE category

	
	
	
	

	1
	5x20MHz
	As specified in Table 8.2.2.9.1-4 per CC
	8, ≥11

	2
	15MHz+4x20MHz
	As specified in Table 8.2.2.9.1-4 per CC
	8, ≥11

	Note 1:	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3




8.2.2.9.2	Minimum Requirement for Rel-16 further enhanced HST
The requirements are specified in Table 8.2.2.9.2-2, with the addition of the parameters in Table 8.2.2.9.2-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of this test is to verify UE performance in the HST-SFN scenario defined in B.3B when highSpeedEnhancedDemodulationFlag-Rel16 [7] is recieved.
Table 8.2.2.9.2-1: Test Parameters for UE performance in HST-SFN scenario (FRC)
	Parameter
	Unit
	Test 1

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3 (NOTE 1)

	
	
	dB
	0

	
at antenna port
	dBm/15kHz
	-98

	ACK/NACK feedback mode
	
	Multiplexing

	PDSCH transmission mode
	
	3

	
NOTE 1:	.



Table 8.2.2.9.2-2: Minimum performance UE in HST-SFN scenario (FRC)
	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.87-1 TDD
	OP.1 TDD
	HST-SFN
	2x2
	70
	TBD
	≥1

	NOTE 1:	Test case applicability is defined in 8.1.2.1 and 8.1.2.6.
NOTE 2:	The requirement defined is based on the normarliazed channel model, i.e.the power of each tap is normalized to the instantaneous total received power from four taps.




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------

8.2.3.5	HST-SFN performance
The purpose of this test is to verify UE performance in the HST-SFN scenario defined in B.3A when highSpeedEnhancedDemodulationFlag [7] is recieved.

8.2.3.5.1	Minimum Requirement for FDD PCell
For TDD FDD CA with FDD PCell and 2DL CCs, the requirements are specified in Table 8.2.3.5.1-4 based on single carrier requirement specified in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3, with the addition of the parameters in Table 8.2.3.5.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.
For TDD FDD CA with FDD PCell and 3DL CCs, the requirements are specified in Table 8.2.3.5.1-5 based on single carrier requirement specified in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3, with the addition of the parameters in Table 8.2.3.5.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.
For TDD FDD CA with FDD PCell and 4DL CCs, the requirements are specified in Table 8.2.3.5.1-6 based on single carrier requirement specified in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3, with the addition of the parameters in Table 8.2.3.5.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.
For TDD FDD CA with FDD PCell and 5DL CCs, the requirements are specified in Table 8.2.3.5.1-7 based on single carrier requirement specified in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3, with the addition of the parameters in Table 8.2.3.5.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.
The test coverage for different number of component carriers is defined in 8.1.2.4.

Table 8.2.3.5.1-1: Test Parameters for Large Delay CDD (FRC) for CA
	Parameter
	Unit
	Value

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3 (Note 1)

	
	
	dB
	0

	
at antenna port
	dBm/15kHz
	-98

	PDSCH transmission mode
	
	3

	
Note 1:	.
Note 2:	The same PDSCH transmission mode is applied to each component carrier.




Table 8.2.3.5.1-2: Single carrier performance for multiple CA configurations for FDD PCell and SCell (FRC)
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condition
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5MHz
	R.87-2 FDD
	OP. 1 FDD
	HST-SFN
	2x2 Low
	70
	[13.9]

	10 MHz
	R.87 FDD
	OP. 1 FDD
	HST-SFN
	2x2 Low
	70
	[13.3]

	15MHz
	R.87-3 FDD
	OP. 1 FDD
	HST-SFN
	2x2 Low
	70
	[13.9]

	20MHz
	R.87-4 FDD
	OP. 1 FDD
	HST-SFN
	2x2 Low
	70
	[14.1]



Table 8.2.3.5.1-3: Single carrier performance for multiple CA configurations for TDD SCell (FRC)
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5MHz
	R.87-2 TDD
	OP.1 TDD 
	HST-SFN
	2x2 Low
	70
	[13.1]

	10 MHz
	R.87 TDD
	OP.1 TDD
	HST-SFN
	2x2 Low
	70
	[13.2]

	15MHz
	R.87-3 TDD
	OP.1 TDD
	HST-SFN
	2x2 Low
	70
	[13.4]

	20MHz
	R.87-4 TDD
	OP. 1 TDD
	HST-SFN
	2x2 Low
	70
	[13.6]



Table 8.2.3.5.1-4: Minimum performance for multiple CA configurations with 2DL CCs (FRC)
	Test number
	Aggregated Bandwidth (MHz)
	Minimum performance requirement
	UE Category

	
	Total
	FDD CC
	TDD CC
	
	

	1
	2x20
	20
	20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥5

	2
	20+10
	10
	20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥5

	3
	20+15
	15
	20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥5

	Note 1: 	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3B



Table 8.2.3.5.1-5: Minimum performance for multiple CA configurations with 3DL CCs (FRC)
	Test number
	Aggregated Bandwidth (MHz)
	Minimum performance requirement
	UE Category

	
	Total
	FDD CC
	TDD CC
	
	

	1
	3x20
	20
	2x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥5

	2
	20+20+15
	15
	2x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥5

	3
	20+20+10
	10
	2x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥5

	4
	3x20
	2x20
	20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥5

	5
	20+20+15
	20+15
	20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥5

	6
	20+20+10
	20+10
	20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥5

	7
	20+10+10
	2x10
	20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥5

	8
	10+15+20
	10
	15+20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥5

	9
	10+15+20
	10+15
	20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥5

	Note 1: 	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3B.



Table 8.2.3.5.1-6: Minimum performance for multiple CA configurations with 4DL CCs (FRC)
	Test number
	Aggregated Bandwidth (MHz)
	Minimum performance requirement
	UE Category

	
	Total
	FDD CC
	TDD CC
	
	

	1
	4x20
	20
	3x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥8

	2
	4x20
	2×20
	2×20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥8

	3
	3x20+15
	20+15
	2×20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥8

	4
	2×15+2x20
	2×15
	2x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥8

	5
	3x20+15
	2×20+15
	20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥8

	6
	2×15+2x20
	2x15+20
	20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥8

	7
	3x20+10
	2x20+10
	20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥8

	8
	4x20
	3x20
	20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥8

	9
	10+3x20
	10
	3x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥8

	10
	2x10+2x20
	2x10
	2x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥8

	11
	2x10+20+15
	2x10
	20+15
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥8

	12
	10+3x20
	10+20
	2x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥8

	13
	10+15+2x20
	10+15
	2x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥8

	14
	10+15+2x20
	10+15+20
	20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	≥8

	Note 1: 	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3B.



Table 8.2.3.5.1-7: Minimum performance for multiple CA configurations with 5DL CCs (FRC)
	Test number
	Aggregated Bandwidth (MHz)
	Minimum performance requirement
	UE Category

	
	Total
	FDD CC
	TDD CC
	
	

	1
	15+4×20
	15+2×20
	2×20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	8, ≥11

	2
	2×15+3×20
	2×15+20
	2×20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	8, ≥11

	3
	4x20+20
	4x20
	20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	8, ≥11

	4
	3x20+2x20
	3x20
	2x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	8, ≥11

	5
	2x20+3x20
	2x20
	3X20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	8, ≥11

	6
	20+4x20
	20
	4x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	8, ≥11

	7
	10+4x20
	10
	4x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	8, ≥11

	8
	10+20+3x20
	10+20
	3x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	8, ≥11

	9
	2x10+3x20
	2x10
	3x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	8, ≥11

	10
	10+2×20+2×20
	10+2x20
	2x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	8, ≥11

	11
	10+15+20+2x20
	10+15+20
	2x20
	As defined in Table 8.2.3.5.1-2 and Table 8.2.3.5.1-3 per CC
	8, ≥11

	Note 1: 	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3B.



8.2.3.5.2	Minimum Requirement for TDD PCell
For TDD FDD CA with TDD PCell and 2DL CCs, the requirements are specified in Table 8.2.3.5.2-4 based on single carrier requirement specified in Table 8.2.5.2.2-2 and Table 8.2.3.5.2-3, with the addition of the parameters in Table 8.2.3.5.2-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.
For TDD FDD CA with TDD PCell and 3DL CCs, the requirements are specified in Table 8.2.3.5.2-5 based on single carrier requirement specified in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3, with the addition of the parameters in Table 8.2.3.5.2-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.
For TDD FDD CA with TDD PCell and 4DL CCs, the requirements are specified in Table 8.2.3.5.2-6 based on single carrier requirement specified in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3, with the addition of the parameters in Table 8.2.3.5.2-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.
For TDD FDD CA with TDD PCell and 5DL CCs, the requirements are specified in Table 8.2.3.5.2-7 based on single carrier requirement specified in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3, with the addition of the parameters in Table 8.2.3.5.2-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.
The test coverage for different number of component carriers is defined in 8.1.2.4.
Table 8.2.3.5.2-1: Test Parameters for Large Delay CDD (FRC) for CA
	Parameter
	Unit
	Value

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3 (Note 1)

	
	
	dB
	0

	
at antenna port
	dBm/15kHz
	-98

	PDSCH transmission mode
	
	3

	
Note 1:	.
Note 2:	The same PDSCH transmission mode is applied to each component carrier.



Table 8.2.3.5.2-2: Single carrier performance with different bandwidths for multiple CA configurations for FDD SCell (FRC)
	Band-width
	Reference Channel
	OCNG Pattern 
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)

	5MHz
	R.87-2 FDD
	OP.1 FDD
	HST-SFN
	2x2 Low
	70
	[13,9]

	10MHz
	R.87 FDD
	OP.1 FDD
	HST-SFN
	2x2 Low
	70
	[13.3]

	15MHz
	R.87-3 FDD
	OP.1 FDD
	HST-SFN
	2x2 Low
	70
	[13.9]

	20MHz
	R.87-4 FDD
	OP.1 FDD
	HST-SFN
	2x2 Low
	70
	[14.1]



Table 8.2.3.5.2-3: Single carrier performance with different bandwidths for multiple CA configurations for TDD PCell and SCell (FRC)
	Band-width
	Reference Channel
	OCNG Pattern 
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)

	5MHz
	R.87-2 TDD
	OP.1 TDD
	HST-SFN
	2x2 Low
	70
	[13.1]

	10MHz
	R.87 TDD
	OP.1 TDD
	HST-SFN
	2x2 Low
	70
	[13.2]

	15MHz
	R.87-3 TDD
	OP.1 TDD
	HST-SFN
	2x2 Low
	70
	[13.4]

	20MHz
	R.87-4 TDD
	OP.1 TDD
	HST-SFN
	2x2 Low
	70
	[13.6]



Table 8.2.3.5.2-4: Minimum performance for multiple CA configurations with 2DL CCs (FRC)
	Test number
	Aggregated Bandwidth (MHz)
	Minimum performance requirement
	UE Category

	
	Total
	FDD CC
	TDD CC
	
	

	1
	2x20
	20
	20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥5

	2
	20+10
	10
	20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥5

	3
	20+15
	15
	20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥5

	Note 1: 	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3B



Table 8.2.3.5.2-5: Minimum performance for multiple CA configurations with 3DL CCs (FRC)
	Test number
	Aggregated Bandwidth (MHz)
	Minimum performance requirement
	UE Category

	
	Total
	FDD CC
	TDD CC
	
	

	1
	3x20
	20
	2x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥5

	2
	20+20+15
	15
	2x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥5

	3
	20+20+10
	10
	2x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥5

	4
	3x20
	2x20
	20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥5

	5
	20+20+15
	20+15
	20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥5

	6
	20+20+10
	20+10
	20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥5

	7
	20+10+10
	2x10
	20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥5

	8
	10+15+20
	10
	15+20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥5

	9
	10+15+20
	10+15
	20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥5

	Note 1: 	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3B.



Table 8.2.3.5.2-6: Minimum performance for multiple CA configurations with 4DL CCs (FRC)
	Test number
	Aggregated Bandwidth (MHz)
	Minimum performance requirement
	UE Category

	
	Total
	FDD CC
	TDD CC
	
	

	1
	4x20
	20
	3x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥8

	2
	4x20
	2×20
	2×20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥8

	3
	3x20+15
	20+15
	2×20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥8

	4
	2×15+2x20
	2×15
	2x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥8

	5
	3x20+15
	2×20+15
	20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥8

	6
	2×15+2x20
	2x15+20
	20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥8

	7
	3x20+10
	2x20+10
	20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥8

	8
	4x20
	3x20
	20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥8

	9
	10+3x20
	10
	3x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥8

	10
	2x10+2x20
	2x10
	2x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥8

	11
	2x10+20+15
	2x10
	20+15
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥8

	12
	10+3x20
	10+20
	2x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥8

	13
	10+15+2x20
	10+15
	2x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥8

	14
	10+15+2x20
	10+15+20
	20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	≥8

	Note 1: 	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3B.



Table 8.2.3.5.2-7: Minimum performance for multiple CA configurations with 5DL CCs (FRC)
	Test number
	Aggregated Bandwidth (MHz)
	Minimum performance requirement
	UE Category

	
	Total
	FDD CC
	TDD CC
	
	

	1
	15+4×20
	15+2×20
	2×20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	8, ≥11

	2
	2×15+3×20
	2×15+20
	2×20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	8, ≥11

	3
	4x20+20
	4x20
	20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	8, ≥11

	4
	3x20+2x20
	3x20
	2x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	8, ≥11

	5
	2x20+3x20
	2x20
	3X20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	8, ≥11

	6
	20+4x20
	20
	4x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	8, ≥11

	7
	10+4x20
	10
	4x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	8, ≥11

	8
	10+20+3x20
	10+20
	3x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	8, ≥11

	9
	2x10+3x20
	2x10
	3x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	8, ≥11

	10
	10+2×20+2×20
	10+2x20
	2x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	8, ≥11

	11
	10+15+20+2x20
	10+15+20
	2x20
	As defined in Table 8.2.3.5.2-2 and Table 8.2.3.5.2-3 per CC
	8, ≥11

	Note 1:	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3B.




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
Table A.3.1.1-1F: Overview of DL reference measurement channels (FDD, PDSCH Performance, Multi-antenna transmission (CRS))
	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	Two antenna ports

	FDD
	Table A.3.3.2.1-1
	R.10 FDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	 

	FDD
	Table A.3.3.2.1-1
	R.11 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.1-1
	R.11-1 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.1-1
	R.11-2 FDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	 

	FDD
	Table A.3.3.2.1-1
	R.11-3 FDD
	10
	16QAM
	1/2
	40
	
	≥ 1
	 

	FDD
	Table A.3.3.2.1-1
	R.11-4 FDD
	10
	QPSK
	1/2
	50
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-9
	R.11-13 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-1
	R.30 FDD
	20
	16QAM
	1/2
	100
	
	≥ 2
	 

	FDD
	Table A.3.3.2.1-1
	R.30-1 FDD
	15
	16QAM
	1/2
	75
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-1
	R.35 FDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.1-1
	R.35-1 FDD
	20
	64QAM
	0.39
	100
	
	4
	

	FDD
	Table A.3.3.2.1-1
	R.35-2 FDD
	15
	64QAM
	0.39
	75
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-1
	R.35-3 FDD
	10
	64QAM
	0.39
	50
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-2
	R.35-4 FDD
	10
	64QAM
	0.47
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.1-2
	R.46 FDD
	10
	QPSK
	
	50
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.47 FDD
	10
	16QAM
	
	50
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-7
	R.47-1 FDD
	5
	16QAM
	
	25
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-7
	R.47-2 FDD
	15
	16QAM
	
	75
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-7
	R.47-3 FDD
	20
	16QAM
	
	100
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.11-5 FDD
	1.4
	16QAM
	1/2
	6
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.11-6 FDD
	3
	16QAM
	1/2
	15
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.11-7 FDD
	15
	16QAM
	1/2
	75
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-2
	R.11-8 FDD
	10
	QPSK
	3/5
	50
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-2
	R.11-9 FDD
	10
	QPSK
	0.58
	50
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.11-10 FDD
	10
	QPSK
	0.67
	50
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.10-2 FDD
	5
	QPSK
	1/3
	25
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.10-3 FDD
	10
	16QAM
	0.58
	50
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-2
	R.65 FDD
	10
	256QAM
	0.55
	50
	
	11-15
	

	FDD
	Table A.3.3.2.1-3
	R.62 FDD
	10
	16QAM
	1/2
	3
	
	0
	

	FDD
	Table A.3.3.2.1-3
	R.63 FDD
	10
	64QAM
	1/2
	1
	
	0
	

	FDD
	Table A.3.3.2.1-4
	R.79 FDD
	10
	16QAM
	1/2
	3
	
	M1, M2,≥ 0
	

	FDD
	Table A.3.3.2.1-5
	R.81 FDD
	10
	QPSK
	1/10
	6
	
	M1, ≥ 0
	

	FDD
	Table A.3.3.2.1-6
	R.84 FDD
	10
	16QAM
	1/2
	39
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-6
	R.aa FDD
	10
	QPSK
	0.6-0.65
	50
	
	 ≥ 1
	

	FDD
	Table A.3.3.2.1-6
	R.bb FDD
	10
	16QAM
	0.3-0.32
	50
	
	 ≥ 2
	

	FDD
	Table A.3.3.2.1-6
	R.87 FDD
	10
	64QAM
	0.39
	50
	
	≥1
	

	FDD
	Table A.3.3.2.1-6
	R.87-1 FDD
	10
	16QAM
	0.44
	50
	
	≥1
	

	FDD
	Table A.3.3.2.1-6
	R.87-2 FDD
	5
	64QAM
	0.39
	25
	
	≥1
	

	FDD
	Table A.3.3.2.1-6
	R.87-3 FDD
	15
	64QAM
	0.39
	75
	
	≥1
	

	FDD
	Table A.3.3.2.1-6
	R.87-4 FDD
	20
	64QAM
	0.39
	100
	
	≥1
	

	FDD
	Table A.3.3.2.1-8
	R.90 FDD
	10
	QPSK
	1/3
	18
	
	M2
	

	FDD
	Table A.3.3.2.1-8
	R.91 FDD
	10
	QPSK
	1/10
	18
	
	M2
	

	FDD
	Table A.3.3.2.1-8
	R.92-1 FDD
	10
	QPSK
	1/2
	36
	
	≥1
	

	FDD
	Table A.3.3.2.1-8
	R.92-2 FDD
	10
	QPSK
	1/2
	36
	
	≥1
	

	FDD
	Table A.3.3.2.1-4
	R.103 FDD
	10
	QPSK
	1/3
	3
	
	M1, M2
	

	FDD
	Table A.3.3.2.1-4
	R.104 FDD
	10
	64QAM
	0.4
	3
	
	M1, M2
	

	Four antenna ports

	FDD
	Table A.3.3.2.2-1
	R.12 FDD
	1.4
	QPSK
	1/3
	6
	
	≥ 1
	 

	FDD
	Table A.3.3.2.2-1
	R.13 FDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	 

	FDD
	Table A.3.3.2.2-1
	R.14 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.2-1
	R.14-1 FDD
	10
	16QAM
	1/2
	6
	
	≥ 1
	 

	FDD
	Table A.3.3.2.2-1
	R.14-2 FDD
	10
	16QAM
	1/2
	3
	
	≥ 1
	 

	FDD
	Table A.3.3.2.2-1
	R.14-3 FDD
	20
	16QAM
	1/2
	100
	
	≥ 2
	

	FDD
	Table A.3.3.2.2-1
	R.36 FDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.2-1
	R.14-4 FDD
	1.4
	16QAM
	1/2
	6
	
	≥ 1
	 

	FDD
	Table A.3.3.2.2-1
	R.14-5 FDD
	3
	16QAM
	1/2
	15
	
	≥ 1
	 

	FDD
	Table A.3.3.2.2-1
	R.14-6 FDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	 

	FDD
	Table A.3.3.2.2-1
	R.14-7 FDD
	15
	16QAM
	1/2
	75
	
	≥ 2
	

	FDD
	Table A.3.3.2.2-2
	R.72 FDD
	10
	256QAM
	0.62
	50
	
	≥ 11
	

	FDD
	Table A.3.3.2.2-2
	R.72-1 FDD
	5
	256QAM
	0.62
	25
	
	≥ 11
	

	FDD
	Table A.3.3.2.2-2
	R.72-2 FDD
	15
	256QAM
	0.62
	75
	
	≥ 11
	

	FDD
	Table A.3.3.2.2-2
	R.72-3 FDD
	20
	256QAM
	0.62
	100
	
	≥ 11
	

	FDD
	Table A.3.3.2.2-2
	R.73 FDD
	10
	64QAM
	0.43
	50
	
	≥ 5
	

	FDD
	Table A.3.3.2.2-2
	R.74 FDD
	10
	16QAM
	1/2
	50
	
	≥ 5
	

	FDD
	Table A.3.3.2.2-3
	R.74-1 FDD
	5
	16QAM
	1/2
	25
	
	≥ 5
	

	FDD
	Table A.3.3.2.2-3
	R.74-2 FDD
	15
	16QAM
	1/2
	75
	
	≥ 5
	

	FDD
	Table A.3.3.2.2-3
	R.74-3 FDD
	20
	16QAM
	1/2
	100
	
	≥ 5
	

	FDD
	Table A.3.3.2.2-2
	R.85 FDD
	10
	64QAM
	1/2
	24
	
	≥ 1
	

	FDD
	Table A.3.3.2.2-2
	R.93 FDD
	10
	64QAM
	0.52
	24
	
	≥ 1
	

	FDD
	Table A.3.3.2.2-4
	R.95 FDD
	10
	16QAM
	1/2
	3
	
	M2
	

	FDD
	Table A.3.3.2.2-3
	R.xx1 FDD
	10
	1024QAM
	
	50
	
	20, ≥ 22
	UE DL Category




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
Table A.3.1.1-1I: Overview of DL reference measurement channels (TDD, PDSCH Performance, Multi-antenna transmission (CRS))
	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	Two antenna ports

	TDD
	Table A.3.4.2.1-1
	R.10 TDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	 

	TDD
	Table A.3.4.2.1-1
	R.11 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.11-1 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.11-2 TDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	 

	TDD
	Table A.3.4.2.1-1
	R.11-3 TDD
	10
	16QAM
	1/2
	40
	
	≥ 1
	 

	TDD
	Table A.3.4.2.1-1
	R.11-4 TDD
	10
	QPSK
	1/2
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-11
	R.11-13 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.2.1-1
	R.30 TDD
	20
	16QAM
	1/2
	100
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.30-1 TDD
	20
	16QAM
	1/2
	100
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.30-2 TDD
	20
	16QAM
	1/2
	100
	
	3
	

	TDD
	Table A.3.4.2.1-1
	R.35 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.35-1 TDD
	20
	64QAM
	0.39
	100
	
	4
	

	TDD
	Table A.3.4.2.1-2
	R.35-2 TDD
	10
	64QAM
	0.47
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-2
	R.46 TDD
	10
	QPSK
	
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.47 TDD
	10
	16QAM
	
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-9
	R.47-1 TDD
	5
	16QAM
	
	25
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-9
	R.47-2 TDD
	15
	16QAM
	
	75
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-9
	R.47-3 TDD
	20
	16QAM
	
	100
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.11-5 TDD
	1.4
	16QAM
	1/2
	6
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.11-6 TDD
	3
	16QAM
	1/2
	15
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.11-7 TDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.11-8 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.2.1-2
	R.11-9 TDD
	15
	16QAM
	1/2
	75
	
	≥ 2
	

	TDD
	Table A.3.4.2.1-2
	R.11-10 TDD
	10
	QPSK
	3/5
	50
	
	≥ 2
	

	TDD
	Table A.3.4.2.1-2
	R.11-11 TDD
	10
	QPSK
	0.48-0.58
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.11-12 TDD
	10
	QPSK
	0.54-0.66
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.10-3 TDD
	10
	16QAM
	0.57-0.58
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-3
	R.62 TDD
	10
	16QAM
	1/2
	3
	
	0
	

	TDD
	Table A.3.4.2.1-3
	R.63 TDD
	10
	64QAM
	1/2
	1
	
	0
	

	TDD
	Table A.3.4.2.1-4
	R.65 TDD
	20
	256QAM
	0.6
	100
	
	11-15
	

	TDD
	Table A.3.4.2.1-5
	R.67 TDD
	10
	16QAM
	0.4
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-6
	R.79 TDD
	10
	16QAM
	1/2
	3
	
	M1, M2, ≥ 0
	

	TDD
	Table A.3.4.2.1-7
	R.81 TDD
	10
	QPSK
	1/10
	6
	
	M1, ≥ 0
	

	TDD
	Table A.3.4.2.1-4
	R.84 TDD
	10
	16QAM
	1/2
	39
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-8
	R.aa TDD
	10
	QPSK
	0.54-0.64
	50
	
	 ≥ 1
	

	TDD
	Table A.3.4.2.1-8
	R.bb TDD
	10
	16QAM
	0.27-0.32
	50
	
	 ≥ 2
	

	TDD
	Table A.3.4.2.1-8
	R.87 TDD
	10
	64QAM
	0.39
	50
	
	≥1
	

	TDD
	Table A.3.4.2.1-8
	R.87-1 TDD
	10
	16QAM
	0.44
	50
	
	≥1
	

	TDD
	Table A.3.4.2.1-8
	R.87-2 TDD
	5
	64QAM
	0.39
	25
	
	≥1
	

	TDD
	Table A.3.4.2.1-8
	R.87-3 TDD
	15
	64QAM
	0.39
	75
	
	≥1
	

	TDD
	Table A.3.4.2.1-8
	R.87-4 TDD
	20
	64QAM
	0.39
	100
	
	≥1
	

	TDD
	Table A.3.4.2.1-10
	R.90 TDD
	10
	QPSK
	1/3
	18
	
	M2
	

	TDD
	Table A.3.4.2.1-10
	R.91 TDD
	10
	QPSK
	1/10
	18
	
	M2
	

	TDD
	Table A.3.4.2.1-10
	R.92-1 TDD
	10
	QPSK
	1/2
	36
	
	≥1
	

	TDD
	Table A.3.4.2.1-10
	R.92-2 TDD
	10
	QPSK
	1/2
	36
	
	≥1
	

	TDD
	Table A.3.4.2.1-6
	R.103 TDD
	10
	QPSK
	1/3
	3
	
	M1, M2
	

	TDD
	Table A.3.4.2.1-6
	R.104 TDD
	10
	64QAM
	0.4
	3
	
	M1, M2
	

	Four antenna ports

	TDD
	Table A.3.4.2.2-1
	R.12 TDD
	1.4
	QPSK
	1/3
	6
	
	≥ 1
	 

	TDD
	Table A.3.4.2.2-1
	R.13 TDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	 

	TDD
	Table A.3.4.2.2-1
	R.14 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.2-1
	R.14-1 TDD
	10
	16QAM
	1/2
	6
	
	≥ 1
	 

	TDD
	Table A.3.4.2.2-1
	R.14-2 TDD
	10
	16QAM
	1/2
	3
	
	≥ 1
	 

	TDD
	Table A.3.4.2.2-1
	R.43 TDD
	20
	16QAM
	1/2
	100
	
	≥2
	 

	TDD
	Table A.3.4.2.2-1
	R.36 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.2-1
	R.43-1 TDD
	1.4
	16QAM
	1/2
	6
	
	≥ 1
	

	TDD
	Table A.3.4.2.2-1
	R.43-2 TDD
	3
	16QAM
	1/2
	15
	
	≥ 1
	

	TDD
	Table A.3.4.2.2-1
	R.43-3 TDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	

	TDD
	Table A.3.4.2.2-1
	R.43-4 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.2.2-1
	R.43-5 TDD
	15
	16QAM
	1/2
	75
	
	≥ 2
	

	TDD
	Table A.3.4.2.2-2
	R.72 TDD
	10
	256QAM
	0.62
	50
	
	≥ 11
	

	TDD
	Table A.3.4.2.2-2
	R.72-1 TDD
	5
	256QAM
	0.62
	25
	
	≥ 11
	

	TDD
	Table A.3.4.2.2-2
	R.72-2 TDD
	15
	256QAM
	0.62
	75
	
	≥ 11
	

	TDD
	Table A.3.4.2.2-2
	R.72-3 TDD
	20
	256QAM
	0.62
	100
	
	≥ 11
	

	TDD
	Table A.3.4.2.2-2
	R.73 TDD
	10
	64QAM
	0.44
	50
	
	≥ 5
	

	TDD
	Table A.3.4.2.2-2
	R.74 TDD
	10
	16QAM
	1/2
	50
	
	≥ 5
	

	TDD
	Table A.3.4.2.2-3
	R.74-1 TDD
	5
	16QAM
	1/2
	25
	
	≥ 5
	

	TDD
	Table A.3.4.2.2-3
	R.74-2 TDD
	15
	16QAM
	1/2
	75
	
	≥ 5
	

	TDD
	Table A.3.4.2.2-3
	R.74-3 TDD
	20
	16QAM
	1/2
	100
	
	≥ 5
	

	TDD
	Table A.3.4.2.2-2
	R.85 TDD
	10
	64QAM
	1/2
	24
	
	≥ 1
	

	TDD
	Table A.3.4.2.2-2
	R.93 TDD
	10
	64QAM
	0.50
	24
	
	≥ 1
	

	TDD
	Table A.3.4.2.2-4
	R.95 TDD
	10
	16QAM
	1/2
	3
	
	M2
	



------------------------------------------------- Unchanged sections omitted --------------------------------------------------------

Table A.3.3.2.1-6: Fixed Reference Channel two antenna ports
	Parameter
	Unit
	Values

	Reference channel
	
	R.87 FDD
	R.87-1 FDD
	R.84 FDD
	R.aa FDD
	R.bb FDD
	R.87-2 FDD
	R.87-3 FDD
	R.87-4 FDD

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	5
	15
	20

	Allocated resource blocks (Note 4)
	
	50
	50
	39
	50
	50
	25
	75
	100

	Allocated number of PDCCH symbols
	
	2
	2
	2
	2
	2
	2
	2
	2

	Allocated subframes per Radio subframes 
	
	8
	8
	9
	9
	9
	8
	8
	8

	Modulation
	
	64QAM
	16QAM
	16QAM
	QPSK
	16QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	0.39
	0.44
	1/2
	0.6
	0.3
	0.39
	0.39
	0.39

	  For Sub-Frames 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 0
	
	N/A
	N/A
	N/A
	0.65
	0.32
	N/A
	N/A
	N/A

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	15264
	11448
	9912
	7992
	7992
	7736
	22920
	30576

	For Sub-Frames 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	For Sub-Frames 0
	
	N/A
	N/A
	9912
	7992
	7992
	N/A
	N/A
	N/A

	Number of Code Blocks(Notes 3 and 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	3
	2
	2
	2
	2
	2
	4
	5

	For Sub-Frames 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	For Sub-Frames 0
	
	N/A
	N/A
	2
	2
	2
	N/A
	N/A
	N/A

	Binary Channel Bits  (Note 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9 
	Bits
	39600
	26400
	20592
	13200
	26400
	19800
	59400
	79200

	  For Sub-Frames 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 0
	
	N/A
	N/A
	20592
	12384
	24768
	N/A
	N/A
	N/A

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	12.211
	9.158
	8.9208
	7.1928
	7.1928
	6.1888
	18.336
	24.461

	UE Category
	
	≥ 1
	≥ 1
	1bis
	≥ 1
	≥ 2
	≥ 1
	≥ 1
	≥ 1

	UE DL Category
	
	≥ 6
	≥ 6
	N/A
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 6

	Note 1:	Void
Note 2:	Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:	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)
Note 4:	Given per component carrier per codeword.
Note 5:	For R.84 FDD, 39 RBs are allocated on RB 0-20 and 30-47.



------------------------------------------------- Unchanged sections omitted --------------------------------------------------------

Table A.3.4.2.1-8: Fixed Reference Channel two antenna ports
	Parameter
	Unit
	Values

	Reference channel
	
	R.87 TDD
	R.87-1 TDD
	R.aa TDD
	R.bb TDD
	R.87-2 TDD
	R.87-3 TDD
	R.87-4 TDD

	Channel bandwidth
	MHz
	10
	10
	10
	10
	5
	15
	20

	Allocated resource blocks (Note 4)
	
	50
	50
	50
	50
	25
	75
	100

	Uplink-Downlink Configuration (Note 2)
	
	1
	1
	1
	1
	1
	1
	1

	Allocated number of PDCCH symbols
	
	2
	2
	2
	2
	2
	2
	2

	Allocated subframes per Radio Frame (D+S)
	
	2+2
	2+2
	3+2
	3+2
	2+2
	2+2
	2+2

	Modulation
	
	64QAM
	16QAM
	QPSK
	16QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	0.39
	0.44
	0.61
	0.3
	0.39
	0.39
	0.39

	  For Sub-Frames 1,6
	
	0.36
	0.40
	0.54
	0.27
	0.36
	0.36
	0.36

	For Sub-Frames 0
	
	N/A
	N/A
	0.64
	0.32
	N/A
	N/A
	N/A

	For Sub-Frames 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	15264
	11448
	7992
	7992
	7736
	22920
	30576

	For Sub-Frames 1,6
	Bits
	11448
	8504
	5736
	5736
	5544
	16992
	22920

	For Sub-Frames 0
	Bits
	N/A
	N/A
	7992
	7992
	N/A
	N/A
	N/A

	For Sub-Frames 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Number of Code Blocks(Notes 3 and 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	3
	4
	2
	2
	2
	4
	5

	For Sub-Frames 1,6
	
	2
	4
	2
	2
	2
	2
	2

	For Sub-Frames 0
	
	N/A
	N/A
	2
	2
	N/A
	N/A
	N/A

	For Sub-Frames 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Binary Channel Bits  (Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	39600
	26400
	13200
	26400
	19800
	59400
	79200

	For Sub-Frames 1,6
	
	31968
	21312
	10656
	21312
	15768
	48168
	64368

	For Sub-Frames 0
	
	N/A
	N/A
	12528
	25056
	N/A
	N/A
	N/A

	For Sub-Frames 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	5.342
	3.99
	3.5448
	3.5448
	2.656
	7.982
	10.699

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 1
	≥ 1
	≥ 1

	Note 1:	Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 2:	As per Table 4.2-2 in TS 36.211 [4].
Note 3:	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)
Note 4: 	Given per component carrier per codeword.




------------------------------------------------------------- End of change ------------------------------------------------------------

image1.wmf
A

r


oleObject1.bin

image2.wmf
B

r


oleObject2.bin

image3.wmf
oc

N


oleObject3.bin

image4.wmf
1

=

B

P


oleObject4.bin

oleObject5.bin

oleObject6.bin

oleObject7.bin

image5.wmf
1

=

B

P


oleObject8.bin

oleObject9.bin

oleObject10.bin

oleObject11.bin

oleObject12.bin

oleObject13.bin

oleObject14.bin

oleObject15.bin

oleObject16.bin

oleObject17.bin

oleObject18.bin

oleObject19.bin

oleObject20.bin

oleObject21.bin

oleObject22.bin

oleObject23.bin

oleObject24.bin

oleObject25.bin

oleObject26.bin

oleObject27.bin

image6.wmf
1

=

B

P


oleObject28.bin

oleObject29.bin

oleObject30.bin

oleObject31.bin

oleObject32.bin

