Page 1



3GPP TSG-WG4 Meeting #74
R4-150700
Athens, Greece, 9-13 February 2015
	CR-Form-v11.1

	CHANGE REQUEST

	

	
	36.101
	CR
	2835
	rev
	-
	Current version:
	11.11.0
	

	

	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:

	CR for updating CA applicability rule in 36.101 in Rel-11

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	RAN4

	
	

	Work item code:
	LTE_CA_Mult-Perf
	
	Date:
	2015-02-13

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-11

	
	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-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)

	
	

	Reason for change:
	At last RAN4 meeting the test applicability for different CA capabilities was specified. However, the current wording does not clearly separate between: 

a) When the requirement is applicable and

b) when there is a need to test the requirement.
In most cases the performance requirement is valid in any CA configuration (band) and in any CA capability (inter, intra etc). However with this section RAN4 intends to highlight that performance is expected to be same regardless of configuration and test time can therefore be reduced in RAN5 test cases. 

	
	

	Summary of change:
	Table for requirement applicability rule and tests rules are separated in different tables

	
	

	Consequences if not approved:
	A reader of 36.101 may believe that a certain performance requirement does not need to be fulfilled in all CA capabilities

	
	

	Clauses affected:
	8.1.2.3

	
	

	
	Y
	N
	
	

	Other specs
	
	x
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	TS/TR ... TS36.521-1

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

	
	

	Other comments:
	


<Start of change>
8.1.2
Applicability of requirements 

8.1.2.1
Applicability of requirements for different channel bandwidths
In Clause 8 the test cases may be defined with different channel bandwidth to verify the same target FRC conditions with the same propagation conditions, correlation matrix and antenna configuration. 

8.1.2.2
Definition of CA capability

The definition with respect to CA capabilities for 2CCs is given as in Table 8.1.2.2-1.

Table 8.1.2.2-1: Definition of CA capability with 2DL CCs

	CA Capability
	CA Capability Description

	CA_C
	Intra-band contiguous CA

	CA_A_2
	Inter-band CA

	CA_N
	Intra-band non-contiguous CA

	Note 1:
CA_C corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.6A.1-1. CA_A_2 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.6A.1-2. CA_N corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.6A.1-3.


The supported testable aggregated CA bandwidth combinations for 2CCs for each CA capability are listed in Table 8.1.2.2-2.

Table 8.1.2.2-2: Supported testable aggregated CA bandwidth combinations for different CA capability with 2DL CCs

	CA Capability
	Bandwidth combination for FDD CA
	Bandwidth combination for TDD CA

	CA_C
	20+20MHz
	20+20MHz

	CA_A_2
	10+10MHz, 10+15MHz, 10+20MHz, 15+20MHz, 20+20MHz
	NA

	CA_N
	10+10MHz
	20+20MHz

	Note 1:
This table is only for information and applicability and test rules of CA performance requirements are specified in 8.1.2.3 and 9.1.1.2.


For test cases with more than one component carrier, "Fraction of Maximum Throughput" in the performance requirement refers to the ratio of the sum of throughput values of all component carriers to the sum of the nominal maximum throughput values of all component carriers, unless otherwise stated.

8.1.2.3
Requirement applicability and test rules for different CA configurations and bandwidth combination sets

For tests defined in Table 8.2.1.8.1-2, the tests are applied to CA_3A-3A defined in Table 5.6A.1-3. 

The performance requirement for CA UE demodulation tests in Clause 8 are defined independent of CA configurations and bandwidth combination sets specified in Clause 5.6A.1. For UEs supporting different CA configurations and bandwidth combination sets, the requirement applicability and test rules are defined for the requirements for 2 DL CCs in Table 8.1.2.3-1. For simplicity, CA configuration below refers to combination of CA configuration and bandwidth combination set. 

Table 8.1.2.3-1: Requirements applicability and test rules for CA UE demodulation requirements with 2 DL CCs
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	

	Clause
	CA capability where the requirements apply
	CA capability to be tested
	CA configuration from the selected CA capbility to be tested
	CA Bandwidth combination in priority order to be tested (Note 2)

	CA tests with 2CCs in Clause 8.2.1.1.1, 8.2.1.4.3
	All supported CA capabilities
	Any one of the supported CA capabilities
	Any one of the supported FDD CA configurations
	10+10 MHz, 20+20 MHz

	CA tests with 2CCs in Clause 8.2.1.3.1
	All supported CA capabilities
	Each supported CA capability
	Any one of the supported FDD CA configurations
	10+10 MHz, 20+20 MHz

	CA tests with 2CCs in Clause 8.2.1.3.1A, 8.7.1
	All supported CA capabilities
	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported FDD CA configurations with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in Clause 8.2.1.7.1
	CA_C
	CA_C
	Supported FDD intra-band contiguous CA configurations covering the lowest and highest operating bands
	Largest aggregated CA bandwidth combinations

	CA tests with 2CCs in Clause 8.2.2.1.1, 8.2.2.4.3
	All supported CA capabilities
	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported TDD CA configurations with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in Clause 8.2.2.3.1
	All supported CA capabilities
	Each supported CA capability
	Any one of the supported TDD CA configurations with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in Clause 8.2.2.3.1A, 8.7.2
	All supported CA capabilities
	Any one of the supported CA capabilities with largest aggregated CA bandwidth
	Any one of the supported TDD CA configurations with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in 8.2.2.7.1
	CA_C
	CA_C
	Supported TDD intra-band contiguous CA configurations

covering the lowest and highest operating bands
	Largest aggregated CA bandwidth combinations

	CA tests with 2CCs in Clause 8.2.1.8.1
	CA_N
	CA_N
	CA_3A-3A defined in Table 5.6A.1-3
	10+10 MHz

	Note 1:
The test rules are specified in this table, unless otherwise stated.

Note 2:     Only one of the supported bandwidth combinations is to be tested from each selected CA configuration.


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.

<Next change>

Table 8.2.1.1.1-4: Minimum performance (FRC) for CA

	Test num.
	Band-width
	Reference channel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory

	
	
	
	
	
	
	Fraction of maximum

throughput (%)
	SNR (dB)
	

	1 
	2x10 MHz
	R.2 FDD
	OP.1 FDD (Note 1)
	EVA5
	1x2 Low
	70
	-1.1
	≥3 

(Note 2)

	2
	2x20 MHz
	R.42 FDD
	OP.1 FDD (Note 1)
	EVA5
	1x2 Low
	70
	-1.3
	≥5

	Note 1:
The OCNG pattern applies for each CC.

Note 2:
30usec timing difference between two CCs is applied in inter-band CA case.

Note 3: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 8.1.2.3.


<Next change>
Table 8.2.1.3.1-4: Minimum performance Large Delay CDD (FRC) for CA

	Test num.
	Band-width
	Reference channel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	

	1 
	2x10 MHz
	R.11 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	≥3

	2
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	≥5

	Note 1:
The OCNG pattern applies for each CC.

Note 2:
Void.

Note 3: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 8.1.2.3.


<Next change>
Table 8.2.1.3.1A-2: Minimum performance soft buffer management test (FRC) for CA

	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)

	1
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2

	2
	15MHz +

10MHz
	R.35-2 FDD for 15MHz CC
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	15.1

	
	
	R.35-3 FDD for 10MHz CC
	OP.1 FDD (Note 1)
	
	
	70
	15.1

	3
	20MHz +  10MHz
	R.30 FDD for 20MHz CC
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.5 

	
	
	R.11 FDD for 10MHz CC
	OP.1 FDD (Note 1)
	
	
	70
	13.5

	4
	20MHz + 15MHz
	R.30 FDD for 20MHz CC
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.5 

	
	
	R.30-1 FDD for 15MHz CC
	OP.1 FDD (Note 1)
	
	
	70
	13.5

	5
	2x20 MHz
	R.35-1 FDD
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	15.8 

	6
	20MHz + 10MHz
	R.35-1 FDD for 20MHz CC
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	15.9

	
	
	R.35-3 FDD for 10MHz CC
	OP.1 FDD (Note 1)
	
	
	70
	15.9

	7
	20MHz + 15MHz
	R.35-1 FDD for 20MHz CC
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	15.9

	
	
	R.35-2 FDD for 15MHz CC
	OP.1 FDD (Note 1)
	
	
	70
	15.9

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.

Note 2:
For Test 2, 3, 4, 6, 7 the Fraction of maximum Throughput applies to each CC.

Note 3: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 8.1.2.3.


<Next change>

Table 8.2.1.4.3-4: Minimum performance Multi-Layer Spatial Multiplexing (FRC) for CA

	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	1
	2x10 MHz
	R.14 FDD
	OP.1 FDD (Note 1)
	EVA5
	4x2 Low
	70
	10.8
	≥3

	2
	2x20 MHz
	R.14-3 FDD
	OP.1 FDD (Note 1)
	EVA5
	4x2 Low
	70
	10.9
	≥5

	Note 1:
The OCNG pattern applies for each CC.

Note 2: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 8.1.2.3.


<Next change>

Table 8.2.1.7.1-2: Minimum performance (FRC) for CA

	Test Number
	Band-width
	Reference Channel
	OCNG Pattern
	Propagation Conditions 
	Correlation Matrix and Antenna 
	Reference value

Fraction of Maximum

Throughput (%)
	UE Category

	
	
	PCell
	SCell
	PCell
	SCell
	PCell
	SCell
	PCell
	SCell
	PCell
	SCell
	

	1
	2x20MHz
	R.49 FDD
	NA
	OP.1 FDD
	OP.5 FDD
	AWGN
	Clause B.1
	1x2 
	2x2 
	85%
	NA
	≥5

	Note 1: 
The OCNG pattern for PCell is used to fill the control channel. The OCNG pattern for SCell is used to fill the control channel and PDSCH.

Note 2: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 8.1.2.3.


<Next change>

Table 8.2.1.8.1-2: Minimum performance (FRC) for CA

	Test Number
	Cell
	Band-width
	Reference Channel
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna
	Refence value
	Timing relative to PCell (µs)
	UE Category

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	PCell
	10MHz
	R.YY FDD
	OP.1 FDD
	EPA200
	2x2 Low
	70
	[21.15]
	N/A
	≥3

	
	SCell
	10MHz
	R.35-3 FDD
	
	EPA200
	2x2 Low
	60
	[15.18]
	-30.26
	

	Note 1: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 8.1.2.3.


<Next change>

Table 8.2.2.1.1-4: Minimum performance (FRC) for CA

	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	2x20MHz
	R.42 TDD
	OP.1 TDD (Note 1)
	EVA5
	1x2 Low
	70
	-1.2
	≥5

	Note 1:
The OCNG pattern applies for each CC. 

Note 2: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 8.1.2.3.


<Next change>

Table 8.2.2.3.1-4: Minimum performance Large Delay CDD (FRC) for CA

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	2x20 MHz
	R.30-1 TDD
	OP.1 TDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	≥5

	Note 1:
The OCNG pattern applies for each CC.

Note 2: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 8.1.2.3.


<Next change>

Table 8.2.2.3.1A-2: Minimum performance soft buffer management test (FRC) for CA

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	CA capability

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	2x20 MHz
	R.30-2 TDD
	OP.1 TDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	3
	CL_C, CL_A-A

	2
	2x20 MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	EVA5
	2x2 Low
	70
	15.7
	4
	CL_C, CL_A-A

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.

Note 2: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 8.1.2.3.


<Next change>

Table 8.2.2.4.3-4: Minimum performance Multi-Layer Spatial Multiplexing (FRC) for CA

	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
	2x20 MHz
	R.43 TDD
	OP.1 TDD (Note 1)
	EVA5
	4x2 Low
	70
	11.1
	≥5

	Note 1:
The OCNG pattern applies for each CC. 

Note 2: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 8.1.2.3.


<Next change>

Table 8.2.2.7.1-2: Minimum performance (FRC) for CA

	Test Number
	Band-width
	Reference Channel
	OCNG Pattern
	Propagation Conditions 
	Correlation Matrix and Antenna 
	Reference value

Fraction of Maximum

Throughput (%)


	UE Category

	
	
	PCell
	SCell
	PCell
	SCell
	PCell
	SCell
	PCell
	SCell
	PCell
	SCell
	

	1
	2x20MHz
	R.49 TDD
	NA
	OP.1 TDD
	OP.5 TDD
	AWGN
	Clause B.1
	1x2 
	2x2 
	85%


	NA
	≥5

	Note 1: 
The OCNG pattern for PCell is used to fill the control channel. The OCNG pattern for SCell is used to fill the control channel and PDSCH.

Note 2: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined 

                  in 8.1.2.3.


<Next change>

Table 8.7.1-4: Test points for sustained data rate (FRC)

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Category 1
	Category 2
	Category 3
	Category 4
	Category 6
	Category 7

	Single carrier
	10
	1
	2
	3A
	3A
	-
	-

	
	15
	-
	-
	3C
	4B
	-
	-

	
	20
	-
	-
	3
	4
	6
	6

	CA with 2CCs
	10+10
	-
	-
	3B
	4A
	4A
	4A

	
	10+15
	-
	-
	3B
	4A
	6B
	6B

	
	10+20
	-
	-
	3B
	4A
	6C
	6C

	
	15+20
	-
	-
	3B
	4A
	6D
	6D

	
	20+20
	-
	-
	3B or 3 (Note 4)
	4A or 4 (Note 4)
	6A
	6A

	Note 1:
Void.

Note 2: 
For non-CA UE, test is selected for maximum supported bandwidth.

Note 3: 
Void.

Note 4: 
If the intra-band contiguous CA is the only CA configuration supported by category 3 or 4 UE, the single carrier test is selecte, i.e., Test 3 for UE category 3 and Test 4 for UE category 4. Otherwise, Test 3B applies for category 3 UE and Test 4A applies for category 4 UE.

Note 5: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 8.1.2.3.


<Next change>

Table 8.7.2-4: Test points for sustained data rate (FRC)

	CA config
	Bandwidth/ Bandwidth combination 
(MHz)
	Category 1
	Category 2
	Category 3
	Category 4
	Category 6
	Category 7

	Single carrier
	10
	1
	2
	-
	-
	-
	-

	
	15
	-
	-
	3A
	3A
	-
	-

	
	20
	-
	-
	3
	4
	6
	6

	CA with 2CCs
	20+20
	
	-
	3 (Note 4)
	4 (Note 4)
	6A
	6A

	Note 1:
Void.

Note 2:
For non-CA UE, test is selected for maximum supported bandwidth.

Note 3:
Void.

Note 4:
If the intra-band contiguous CA is the only CA configuration supported by category 3 or 4 UE, single carrier test is selected.

Note 5: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 8.1.2.3.


<Next change>
9.1.1
Applicability of requirements
9.1.1.1
Applicability of requirements for different channel bandwidths
In Clause 9 the test cases may be defined with different channel bandwidth to verify the same CSI requirement. 

9.1.1.2
Requirement applicability and test rules for different CA configurations and bandwidth combination sets

The performance requirement for CA CQI tests in Clause 9 are defined independent of CA configurations and bandwidth combination sets specified in Clause 5.6A.1. For UEs supporting different CA configurations and bandwidth combination sets, the requirement applicability and test rules are defined for the requirements for 2 DL CCs  in Table 9.1.1.2-1. For simplicity, CA configuration below refers to combination of CA configuration and bandwidth combination set. The definition of CA capability is specified in 8.1.2.2.

Table 9.1.1.2-1: Requirement applicability and test rules for CA UE CQI requirements with 2 DL CCs

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	

	Clause
	CA capability where the requirements apply
	CA capability to be tested
	CA configuration from the selected CA capbility to be tested
	CA Bandwidth combination in priority order to be tested (Note 2)

	CA tests with 2CCs in Clause 9.6.1.1
	All supported CA capabilities
	Any of one of the supported CA capabilities
	Any one of the supported FDD CA configurations
	10+10 MHz, 20+20 MHz

	CA tests with 2CCs in Clause 9.6.1.2
	All supported CA capabilities
	Any of one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported TDD CA configurations with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	Note 1:
The test rules are specified in this table, unless otherwise stated.

Note 2:     Only one of the supported bandwidth combinations is to be tested from each selected CA configuration.


<Next change>

Table 9.6.1.1-2: PUCCH 1-0 static test (FDD)

	Test number
	Bandwidth combination

	1
	10MHz for both cells

	2
	20MHz for both cells

	Note 1: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 9.1.1.2.


<Next change>

Table 9.6.1.2-2: PUCCH 1-0 static test (TDD)

	Test number
	Bandwidth combination

	1
	20MHz for both cells

	Note 1: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 9.1.1.2.


<End of change>
