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1. Introduction

2. Test points selection

In its last meeting, RAN4 agreed on rules for how to select test points inside the section 8 test cases. This is defined outside the test cases in the general section 8.2.1. The new text is stating that “The performance requirement for CA UE demodulation tests in Clause 8 are defined independent of CA configurations and bandwidth combination sets”. This means the CA band and BW is independent and it is enough to test once (in one CA band and one BW). 

The rules are stating which test point within the defined ones need to be tested for a certain CA band and CA capability. This is selected either as the maximum supported aggregated BW in the CA band in some test cases, or one other test point in a certain priority order for other tests.

This is needed information for RAN5 in order to run the correct test points within the test, but is unrelated to the release a certain requirement is valid from. This paper focuses only on the release aspect. Selecting test points within the test is a simpler issue that is not further discussed in this paper.  

3. Requirement independence from CA capability / CA type

Another related issue that was discussed in the RAN4-RAN5 RF joint session in Dresden is whether it is enough to only test in one CA Capability (e.g. intra-band, inter-band, or intra-band NC). This has not been formally agreed in RAN4, but a way forward document was agreed at RAN4#72bis [7]. Our proposal is that RAN5 should keep the current test case split per CA capability at the moment, until RAN4 have agreed formally in 36.101.

4. New release independence concept

The demod requirements in Rel10 of 36.101 are mostly covering only 2*10 and 2*20 MHz test points. These are not supported in all the CA bands, or they are not the maximum aggregated BW, causing problems testing a Rel10 UE that is supporting later release CA band. Due to this, RAN4 have expanded the release independence concept that was previously only used in Rx/Tx tests also to demod.

In the same release of 36.307 as the UE supports, all the later release CA bands that are release independent is listed

A UE supporting such a later release CA band need to fulfil some 36.101 requirements from a later release. This concept has been used for Rx and Tx tests already from the beginning.
4.1 Example 1 - CA_1A-19A

The concept is here illustrated by an example (CA_1A-19A). CA_1A-19A is a Rel-11 CA band which could be supported by a Rel-10 UE. 

Some section 8 tests require the max aggregated BW possible in the CA band to be tested, 15+20 MHz for CA_1A-19A. Test points for this BW combination are not added until 36.101 Rel-11, which are needed for the band to be testable.

Extract from 36.307 Rel-10:
 [6]
3GPP TS 36.307 (Release 11): "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements on User Equipments (UEs) Supporting a release-independent frequency band".

[7]
3GPP TS 36.307 (Release 12): "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements on User Equipments (UEs) Supporting a release-independent frequency band".

…….

20
CA configuration CA_1A-19A Independent of Release
CA configuration CA_1A-19A is specified in Release 11 but is defined as a release-independent CA configuration for Rel-10 upwards.
20.1
CA_1A-19A UE
UEs that conform to Release 10 and support CA_1A-19A shall support the following requirements in Release 11.
20.1.1
RF Requirements

The UE shall comply with the RF requirements for CA_1A-19A specified in [2]. These requirements are:
Table 20.1.1-1: RF Requirements for CA_1A-19A UE 
	Section / Clause
	Description

	5.5A
	Operating bands for CA

	5.6A1
	Channel bandwidths per operating band for CA

	6.2.5A
	Configured transmitted Power for CA

	7.3.1
	Minimum requirements (QPSK)


20.1.2
RRM Requirements

The UE shall comply with the RRM requirements for CA_1A-19A specified in [3] which are listed in Table B.2.4-1 of [6].

Table 20.1.2-1: Void

20.1.3
Demodulation performance and CSI reporting Requirements

The UE shall comply with the tests applicable for CA_1A-19A among the CA demodulation performance and CSI reporting requirements specified in [2] and listed in Table B.3.2-1 of [6].
Extract from 36.307 Rel-11:

B.3.2
Common UE performance requirements and tests for different CA configurations and combination sets

The requirements and test cases listed in Table B.3.2-1 are specified in [6].

Table B.3.2-1: Common UE performance requirements and tests for different CA configurations and combination sets

	Section / Clause
	Description

	8.2.1.1.1
	Single-antenna port performance (FDD)

	8.2.2.1.1
	Single-antenna port performance (TDD)

	8.2.1.3.1
	Open-loop spatial multiplexing performance - Minimum Requirement 2 Tx Antenna Port (FDD)

	8.2.2.3.1
	Open-loop spatial multiplexing performance - Minimum Requirement 2 Tx Antenna Port (TDD)

	8.2.1.3.1A
	Open-loop spatial multiplexing performance - Soft buffer management test (FDD)

	8.2.2.3.1A
	Open-loop spatial multiplexing performance - Soft buffer management test (TDD)

	8.2.1.4.3
	Closed-loop spatial multiplexing performance - Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port (FDD)

	8.2.2.4.3
	Closed-loop spatial multiplexing performance - Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port (TDD)

	8.2.1.7
	Carrier aggregation with power imbalance (FDD)

	8.2.2.7
	Carrier aggregation with power imbalance (TDD)

	8.7.1
	Sustained downlink data rate provided by lower layers (FDD)

	8.7.2
	Sustained downlink data rate provided by lower layers (TDD)

	9.6.1.1
	Additional requirements for carrier aggregation - Periodic reporting on multiple cells (Cell Specific Reference symbols) (FDD)

	9.6.1.2
	Additional requirements for carrier aggregation - Periodic reporting on multiple cells (Cell Specific Reference symbols) (TDD)

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is specified in Section 8.1.2.3 and 9.1.12 in [6].


4.2 Example 2 - CA_27B
The concept is here illustrated by an example (CA_27B). CA_27B is a Rel-12 CA band which could be supported by a Rel-10 UE. 

Test points for CL_B in 36.101 section 8 are only added in Rel-12 version, but this is overruled to apply already from Rel-10 for such a UE as seen in the quoted text from 36.307 below.

Also, CL_B is not supporting 2*10 or 2*20 MHZ, so the Rel12 added test points with 2*5 MHz is needed for the band to be testable

Extract from 36.307 Rel-10:

[6]
3GPP TS 36.307 (Release 11): "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements on User Equipments (UEs) Supporting a release-independent frequency band".

[7]
3GPP TS 36.307 (Release 12): "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements on User Equipments (UEs) Supporting a release-independent frequency band".

…….

57
A configuration CA_27B Independent of Release

CA configuration CA_27B is specified in Release 12 but is defined as a release-independent CA configuration for Rel-10 upwards.
57.1
CA_27B UE
UEs that conform to Release 10 and support CA_27B shall support the following requirements in Release 12. 
57.1.1
RF Requirements

The UE shall comply with the RF requirements for CA_27B specified in [4]. These requirements are:
Table 57.1.1-1: RF Requirements for CA_27B UE 
	Section / Clause
	Description

	5.5A
	Operating bands for CA

	5.6A
	Nominal Guard Band for CA Bandwidth Class B

	5.6A.1
	Channel bandwidths per operating band for CA

	7.3.1A
	Reference sensitivity power level minimum requirements for CA

	7.6.1.1A
	In-band blocking minimum requirements for CA

	7.6.2.1A
	Out-of-band blocking minimum requirements for CA

	7.6.3.1A
	Narrow band blocking - Minimum requirements for CA

	7.7.1A
	Spurious response

	7.8.1A
	Wide band intermodulation - Minimum requirements for CA

	7.10.1A
	Receiver image - Minimum requirements for CA


57.1.2
RRM Requirements

The UE shall comply with the RRM requirements for CA_27B specified in [5] which are listed in Table B.2.2-1 of [7]. 

Table 57.1.1-2: Void

57.1.3
Demodulation performance and CSI reporting Requirements

The UE shall comply with the tests applicable for CA_27B among the demodulation performance and CSI reporting requirements specified in [4] and listed in Table B.3.2-1 of [7].
Extract from 36.307 Rel-12:

B.3.2
Common UE performance requirements and tests for different CA configurations and combination sets

Table B.3.2-1: Common UE performance requirements and tests for different CA configurations and combination sets

	Section / Clause
	Description

	8.2.1.1.1
	Single-antenna port performance (FDD)

	8.2.2.1.1
	Single-antenna port performance (TDD)

	8.2.1.3.1
	Open-loop spatial multiplexing performance - Minimum Requirement 2 Tx Antenna Port (FDD)

	8.2.2.3.1
	Open-loop spatial multiplexing performance - Minimum Requirement 2 Tx Antenna Port (TDD)

	8.2.1.3.1A
	Open-loop spatial multiplexing performance - Soft buffer management test (FDD)

	8.2.2.3.1A
	Open-loop spatial multiplexing performance - Soft buffer management test (TDD)

	8.2.1.4.3
	Closed-loop spatial multiplexing performance - Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port (FDD)

	8.2.2.4.3
	Closed-loop spatial multiplexing performance - Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port (TDD)

	8.2.1.7
	Carrier aggregation with power imbalance (FDD)

	8.2.2.7
	Carrier aggregation with power imbalance (TDD)

	8.7.1
	Sustained downlink data rate provided by lower layers (FDD)

	8.7.2
	Sustained downlink data rate provided by lower layers (TDD)

	9.6.1.1
	Additional requirements for carrier aggregation - Periodic reporting on multiple cells (Cell Specific Reference symbols) (FDD)

	9.6.1.2
	Additional requirements for carrier aggregation - Periodic reporting on multiple cells (Cell Specific Reference symbols) (TDD)

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is specified in Section 8.1.2.3 and 9.1.12 in [2].


5. FDD Demod Test coverage analysis

In the sections below the test points from 36.101 all releases are listed and compared with the current 36.521-1 coverage. 

Green highlights mean a new test point compared to previous release.

Yellow highlight mean changed test applicability from last release (e.g. valid for more CA types)
5.1 TM1 tests in section 8.2.1.1

Extract from 36.101 Rel-10 to Rel-12:

Table 8.2.1.1.1-4: Minimum performance (FRC) for CA – Rel10
	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

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

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

throughput (%)
	SNR (dB)
	
	

	1
	2x10 MHz
	R.2 FDD
	OP.1 FDD (Note 1)
	EVA5
	1x2 Low
	70
	-1.1
	3-8
	CL_A-A

(Note 2)

	2
	2x20 MHz
	R.42 FDD
	OP.1 FDD (Note 1)
	EVA5
	1x2 Low
	70
	-1.3
	5-8
	CL_C

	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 of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.


Table 8.2.1.1.1-4: Minimum performance (FRC) for CA – Rel11
	Test num.
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	
	

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

(Note 2)

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

	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 of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.


Table 8.2.1.1.1-4: Minimum performance (FRC) for CA – Rel12
	Test num.
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	
	

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

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

	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 of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.


36.521-1

8.2.1.1.1_A.1 FDD PDSCH Single Antenna Port Performance for CA (intra-band contiguous DL CA)


Applicability: Rel-10


Test points: test 2

8.2.1.1.1_A.2 FDD PDSCH Single Antenna Port Performance for CA (inter-band DL CA) Rel-10


Applicability: Rel-10


Test points: test 1

Needed change

· CL_B is release independent from Rel10, so test 1 need to be added to intra-band TC for CL_B

· Possibly add a NC-intra test, or wait until further RAN4 guidance on the need to test per CA Capability 
5.2 TM3 tests  in 8.2.1.3.1

Extract from 36.101 Rel-10 to Rel-12:

Table 8.2.1.3.1-4: Minimum performance Large Delay CDD (FRC) for CA – Rel10
	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

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

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

	1 (Note 2)
	2x10 MHz
	R.11 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	3-8
	CL_A-A

	2 (Note 2)
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	5-8
	CL_C

	Note 1:
The OCNG pattern applies for each CC.

Note 2:
Void.

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


Table 8.2.1.3.1-4: Minimum performance Large Delay CDD (FRC) for CA – Rel11

	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE category
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

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

	2

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

	Note 1:
The OCNG pattern applies for each CC.

Note 2:
Void

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


Table 8.2.1.3.1-4: Minimum performance Large Delay CDD (FRC) for CA – Rel12
	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE category
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

	1

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

CL_B

	2

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

	3
	2x5 MHz
	R.11-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	12.7
	≥2
	CL_B

	4
	10MHz+5MHz
	R.11 FDD for 10MHz CC, 
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.0
	≥3
	CL_A-A

	
	
	R.11-2 FDD for 5MHz CC
	OP.1 FDD (Note 1)
	
	
	70
	12.7
	
	

	Note 1:
The OCNG pattern applies for each CC.

Note 2:
Void

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


36.521-1

8.2.1.3.1_A.1
FDD PDSCH Open Loop Spatial Multiplexing 2x2 for CA (intra-band contiguous DL CA)
Applicability: Rel-10


Test points: 2

8.2.1.3.1_A.1_1
FDD PDSCH Open Loop Spatial Multiplexing 2x2 for CA (intra-band contiguous DL CA) (Release 12 and forward)

Applicability: Rel-12

Test points: 1, 3

8.2.1.3.1_A.2
FDD PDSCH Open Loop Spatial Multiplexing 2x2 for CA (inter-band DL CA)


Applicability: Rel-10

Test points: 1

8.2.1.3.1_A.3
FDD PDSCH Open Loop Spatial Multiplexing 2x2 for CA (intra-band non-contiguous DL CA)


Applicability: Rel-11

Test points: 1

Needed change

According to general section 8.2.1 rule, only one BW shall be tested. Tests 3, 4 are needed in the Rel10 tests  to be able to test any CA band (test 3 for CA_27B, test 4 for CA_23A-23A). 
· Intra-band Rel12 test merge into Rel10 test due to release independence (CL_B is release independent from Rel10)

· Add tests 1 and 3 to intra-band TC

· Add test 4 to inter-band TC

· Make the intra-band NC TC a pure copy of the inter-band test. Keep applicability to be Rel-11 (NC-CA release independent only from Rel-11 and forward according to 36.307)

5.3 Soft buffer tests in 8.2.1.3.1A

Extract from 36.101 Rel-10 to Rel-12:

Table 8.2.1.3.1A-2: Minimum performance for soft buffer management test (FRC) for CA – Rel10
	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

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

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

	1
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	3
	CL_C

	2
	2x20 MHz
	R.35-1 FDD
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	15.8
	4
	CL_C

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

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


Table 8.2.1.3.1A-2: Minimum performance soft buffer management test (FRC) for CA – Rel11
	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

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

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	

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

	2
	15MHz +

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

	
	
	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 
	CL_A-A

	
	
	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 
	CL_A-A

	
	
	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 
	CL_A-A CL_C

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

	
	
	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
	CL_A-A

	
	
	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 of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.


Table 8.2.1.3.1A-2: Minimum performance soft buffer management test (FRC) for CA – Rel12
	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

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

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	

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

	2
	15MHz +

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

	
	
	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 
	CL_A-A

	
	
	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 
	CL_A-A

	
	
	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 
	CL_A-A CL_C

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

	
	
	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
	CL_A-A

	
	
	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 of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.


Table 8.2.1.3.1A-3: Test points for soft buffer management tests for CA
	UE category
	Bandwidth combination with maximum aggregated bandwidth (Note 1)

	
	2x20MHz
	15MHz+10MHz
	20MHz+10MHz
	20MHz+15MHz

	3
	1
	2
	3
	4

	4
	5
	N/A
	6
	7

	Note 1:
Maximum over all supported CA configurations and bandwidth combination sets according to Table 5.6A.1-1and Table 5.6A.1-2.


36.521-1

8.2.1.3.1A_A.1
FDD Soft buffer management test for CA (intra-band contiguous DL CA)


Applicability: Rel-10

Test points: 1, 5

8.2.1.3.1A_A.2
FDD Soft buffer management test for CA (inter-band DL CA)


Applicability: Rel-11

Test points:1-7 (all)
Needed change

· Make the inter-band TC applicable from Rel-10 since a Rel-10 UE supporting inter-band CA most certainly will support a Rel-11 CA band.

· Clarify that a Rel-10 supporting max 10+10 MHz has no applicable test point in this TC

· Possibly add a NC-intra test, or wait until further RAN4 guidance on the need to test per CA Capability 
5.4 TM4 tests in 8.2.1.4.1.3

Extract from 36.101 Rel-10 to Rel-12:

Table 8.2.1.4.3-4: Minimum performance Multi-Layer Spatial Multiplexing (FRC) for CA – Rel10
	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

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

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	
	

	1
	2x10 MHz
	R.14 FDD
	OP.1 FDD (Note 1)
	EVA5
	4x2 Low
	70
	10.8
	3-8
	CL_A-A

	2
	2x20 MHz
	R.14-3 FDD
	OP.1 FDD (Note 1)
	EVA5
	4x2 Low
	70
	[10.9]
	5-8
	CL_C

	Note 1:
The OCNG pattern applies for each CC. 

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


Table 8.2.1.4.3-4: Minimum performance Multi-Layer Spatial Multiplexing (FRC) for CA – Rel11
	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

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

Gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	
	

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

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

	Note 1:
The OCNG pattern applies for each CC.

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

	


Table 8.2.1.4.3-4: Minimum performance Multi-Layer Spatial Multiplexing (FRC) for CA – Rel12

	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

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

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	
	

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

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

	Note 1:
The OCNG pattern applies for each CC. 

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


36.521-1

8.2.1.4.2_A.1
FDD PDSCH Closed Loop Multi Layer Spatial Multiplexing 4x2 for CA (intra-band contiguous DL CA)


Applicability: Rel-10

Test points: 2

8.2.1.4.2_A.2
FDD PDSCH Closed Loop Multi Layer Spatial Multiplexing 4x2 for CA (inter band DL CA
Applicability: Rel-10

Test points: 1

8.2.1.4.2_A.3
FDD PDSCH Closed Loop Multi Layer Spatial Multiplexing 4x2 for CA (intra band non-contiguous DL CA)


Applicability: Rel-11

Test points: 1
Needed change

· CL_B is release independent from Rel10, so test 1 need to be added to intra-band TC for CL_B

· Possibly add a NC-intra test, or wait until further RAN4 guidance on the need to test per CA Capability 
5.5 Power imbalance tests in 8.2.1.7

All releases of 36.101 are the same, so no change is needed here

5.6 SDR tests in 8.7.1

Extract from 36.101 Rel-10 to Rel-12:

Table 8.7.1-3: Minimum requirement (FDD) – Rel10
	Test
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	TB success rate [%]

	1
	10296
	R.31-1 FDD
	95

	2
	25456
	R.31-2 FDD
	95

	3
	51024
	R.31-3 FDD
	95

	3A
	36696 (Note 2)
	R.31-3A FDD
	85

	3B
	25456
	R.31-2 FDD
	95

	3C
	51024
	R.31-3C
	[85]

	4
	75376 (Note 3)
	R.31-4 FDD
	85

	4A
	36696 (Note 2)
	R.31-3A FDD
	85

	4B
	55056 (Note 5)
	R.31-4B FDD
	[85]

	6
	75376 (Note 3)
	R.31-4 FDD
	85

	6A
	75376 (Note 3)
	R.31-4 FDD
	85

	Note 1:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 2:
35160 bits for sub-frame 5.

Note 3:
71112 bits for sub-frame 5.
Note 4:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.

Note 5:
52752bits for sub-frame 5.


Table 8.7.1-3: Minimum requirement (FDD) – Rel11
	Test
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	TB success rate [%]

	1
	10296
	R.31-1 FDD
	95

	2
	25456
	R.31-2 FDD
	95

	3
	51024
	R.31-3 FDD
	95

	3A
	36696 (Note 2)
	R.31-3A FDD
	85

	3B
	25456
	R.31-2 FDD
	95

	3C
	51024
	R.31-3C FDD
	85

	4
	75376 (Note 3)
	R.31-4 FDD
	85

	4A
	36696 (Note 2)
	R.31-3A FDD
	85

	4B
	55056 (Note 5)
	R.31-4B FDD
	85]

	6
	75376 (Note 3)
	R.31-4 FDD
	85

	6A
	75376 (Note 3)
	R.31-4 FDD
	85

	6B
	36696 (Note 2) for 10MHz CC

55056 for 15MHz CC
	R.31-3A FDD for 10MHz CC

R.31-5 FDD for 15MHz CC
	85

	6C
	36696 (Note 2) for 10MHz CC

75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC

R.31-4 FDD for 20MHz CC
	85

	6D
	55056 for 15MHz CC

75376 (Note 3) for 20MHz CC
	R.31-5 FDD for 15MHz CC

R.31-4 FDD for 20MHz CC
	85

	Note 1:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 2:
35160 bits for sub-frame 5.

Note 3:
71112 bits for sub-frame 5.
Note 4:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.

Note 5:
52752bits for sub-frame 5.


Table 8.7.1-3: Minimum requirement (FDD) – Rel12
	Test
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	TB success rate [%]

	1
	10296
	R.31-1 FDD
	95

	2
	25456
	R.31-2 FDD
	95

	3
	51024
	R.31-3 FDD
	95

	3A
	36696 (Note 2)
	R.31-3A FDD
	85

	3B
	25456
	R.31-2 FDD
	95

	3C
	51024
	R.31-3C FDD
	85

	4
	75376 (Note 3)
	R.31-4 FDD
	85

	4A
	36696 (Note 2)
	R.31-3A FDD
	85

	4B
	55056 (Note 5)
	R.31-4B FDD
	85

	6
	75376 (Note 3)
	R.31-4 FDD
	85

	6A
	75376 (Note 3)
	R.31-4 FDD
	85

	6B
	36696 (Note 2) for 10MHz CC

55056 for 15MHz CC
	R.31-3A FDD for 10MHz CC

R.31-5 FDD for 15MHz CC
	85

	6C
	36696 (Note 2) for 10MHz CC

75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC

R.31-4 FDD for 20MHz CC
	85

	6D
	55056 for 15MHz CC

75376 (Note 3) for 20MHz CC
	R.31-5 FDD for 15MHz CC

R.31-4 FDD for 20MHz CC
	85

	6E
	55056 (Note 5) for two 15MHz CCs
	R.31-4B FDD for two 15MHz CCs
	85

	Note 1:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 2:
35160 bits for sub-frame 5.

Note 3:
71112 bits for sub-frame 5.
Note 4:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.

Note 5:
52752bits for sub-frame 5.


Table 8.7.1-4: Test points for sustained data rate (FRC) – Rel10
	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

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

	CL_C
	20+20
	-
	-
	3 (Note 4)
	4 (Note 4)
	6A
	6A

	Note 1:
If UE can be tested for CA configuration, single carrier test is skipped.

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

Note 3: 
For CA UE, test is selected for bandwidth combination corresponding to maximum aggregated bandwidth among all CA configuration supported by UE.

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

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


Table 8.7.1-4: Test points for sustained data rate (FRC) – Rel11
	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

	CL_A_A
	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
	4A
	6A
	6A

	CL_C
	20+20
	-
	-
	3 (Note 4)
	4 (Note 4)
	6A
	6A

	Note 1:
If UE can be tested for CA configuration, single carrier test is skipped.

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

Note 3: 
For CA UE, test is selected for bandwidth combination corresponding to maximum aggregated bandwidth among all CA configuration supported by UE.

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

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


Table 8.7.1-4: Test points for sustained data rate (FRC) – Rel12
	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

	CL_A_A
	10+10
	-
	-
	3B
	4A
	4A
	4A

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

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

	
	15+15
	
	
	3B
	4A
	6E
	6E

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

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

	CL_C
	20+20
	-
	-
	3 (Note 4)
	4 (Note 4)
	6A
	6A

	CL_B
	10+10
	-
	-
	3B
	4A
	4A
	4A

	Note 1:
If UE can be tested for CA configuration, single carrier test is skipped.

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

Note 3:
For CA UE, test is selected for bandwidth combination corresponding to maximum aggregated bandwidth among all CA configuration supported by UE. 

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

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


36.521-1

8.7.1.1_A.1
FDD Sustained data rate performance for CA (intra band contiguous DL CA)


Applicability: Rel-10

Test points: 6A

8.7.1.1_A.2
FDD Sustained data rate performance for CA (inter band DL CA)


Applicability: Rel-10

Test points: 3B, 4A

8.7.1.1_A.2_1
FDD Sustained data rate performance for CA (inter band DL CA) (Release 11 and forward)


Applicability: Rel-11

Test points: 6A, 6B, 6C, 6D

8.7.1.1_A.2_2
FDD Sustained data rate performance for CA (inter band DL CA) (Release 12 and forward)

Applicability: Rel-12

Test points: 6E

8.7.1.1_A.3
FDD Sustained data rate performance for CA (intra band non-contiguous DL CA)


Applicability:  Rel-11

Test points: 3B, 4A, 6A, 6B, 6C, 6D
Needed change

· Intra-band TC need to add CL_B support with points 3B, 4A to make CA_23B testable

· Inter-bands TC’s to be merged to make all CA bands testable 

· Intra-band NC TC need to add point 6E

6. TDD Test coverage analysis

TDD has the same structure as for FDD and also the same fundamental problems; therefore similar changes are needed there and the analysis is not repeated here.

7. Proposal

· Keep current test case splitting per CA type for now, until RAN4 have decided.
· Agree on the “Needed change” in the test cases so that companies can prepare CR’s to those test cases. By doing this RAN5 can avoid having separated tests per release as today and maintain only one.
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