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8
Performance Requirement

8.1
General

The performance requirements for the physical channels specified in TS 36.211 [8] clause 6 (for downlink physical channels) shall be as defined in the respective sections below.

The requirements for the UE in this clause are specified for the downlink reference measurement channels specified in Annex A, the propagation conditions specified in Annex B and the downlink physical channels specified in Annex C.

Unless otherwise stated the throughput measurements in clause 8 shall be performed according to the general rules for statistical testing in Annex G clause G.3.

The requirement for a UE that support E-UTRA in downlink shall be tested according to the declared UE PDSCH category and CA capabilities.

The fading of the signals and the AWGN signals applied to each receiver antenna connector shall be uncorrelated. The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective test cases.

The UE performance in this section is considered to be operating band independent. Therefore, the required performance in the respective test cases can be verified in one of the operating bands supported by the UE under test. All the test points supported by the bands of the multiband UE (based on channel bandwidth, DL and UL configuration) need to be tested.

For CA testing, unless otherwise stated, the logical carriers PCC / SCC are mapped on physical frequencies as defined in Table 8.1-1.

Table 8.1-1: PCC/SCCs frequency mapping

	CA Configuration
	PCC-SCC mapping
	Notes

	Intra-band CA
	CC1-CC2
	1

	Inter-band CA (CA_x-y)
	Bx-By (if not supported by the UE, then By-Bx)
	2

	Note 1:
Notation CCi-CCj means PCC on component carrier CCi and SCC on component carrier CCj, with CCi/j frequencies defined in the corresponding intra-band contiguous / non-contiguous CA band in TS 36.508.

Note 2:
Notation Bi–Bj means PCC on component Band i and SCC on component Band j, with single Band i/j frequencies defined in TS 36.508.


8.1.1
Receiver antenna capability

The performance requirements are based on UE(s) that utilize one or more antenna receivers.

For all test cases, the SNR is defined as:
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where NRX denotes the number of receiver antenna connectors and the superscript receiver antenna connector j. The above SNR definition assumes that the REs are not precoded. The SNR definition does not account for any gain which can be associated to the precoding operation. The relative power of physical channels transmitted is defined in Table C.3.2-1. The SNR requirement applies for the UE categories and CA capabilities given for each test.

For enhanced performance requirements type A, the SINR is defined as
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where NRX denotes the number of receiver antenna connectors and the superscript receiver antenna connector j. The above SINR definition assumes that the REs are not precoded. The SINR definition does not account for any gain which can be associated to the precoding operation. The relative power of physical channels transmitted is defined in Table C.3.2-1. The SINR requirement applies for the UE categories given for each test.

For the performance requirements specified in this clause, it is assumed that NRX=2 unless otherwise stated.

Table 8.1.1-1: Void

8.1.1.1
Simultaneous unicast and MBMS operations

8.1.1.2
Dual-antenna receiver capability in idle mode

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. 

Test cases defined for 5MHz channel bandwidth that reference this clause are applicable to UEs that support only Band 31.

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. The definition with respect to CA capabilities for 3CCs is given in Table 8.1.2.2-3.

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

	CA2_C
	Intra-band contiguous CA

	CA2_A2
	Inter-band CA (two bands) 

	CA2_N2
	Intra-band non-contiguous CA (with two sub-blocks)

	Note 1:
CA2_C corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.4.2A.1-1 for 2 DL CCs. 
CA2_A2 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.4.2A.1-2 for 2 DL CCs. 
CA2_N2 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.4.2A.1-3 for 2 DL CCs.


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
	Bandwidth combination for TDD-FDD CA

	CA2_C
	5+5MHz, 5+10MHz, 5+15MHz, 10+10MHz, 20+20MHz
	20+20MHz, 15+20MHz
	NA

	CA2_A2
	10+10MHz, 20+5MHz, 10+15MHz, 10+20MHz, 15+5MHz, 15+20MHz, 20+20MHz
	20+20MHz
	10(FDD)+20(TDD)MHz, 15(FDD)+20(TDD)MHz, 20(FDD)+20(TDD)MHz

	CA2_N2
	5+10MHz, 10+10MHz, 20+20MHz
	20+20MHz
	NA

	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.


Table 8.1.2.2-3: Definition of CA capability with 3 DL CCs
	CA Capability
	CA Capability Description

	CA3_C
	Intra-band contiguous CA

	CA3_A2
	Inter-band CA (two bands)

	CA3_A3
	Inter-band CA (three bands)

	CA3_N2
	Intra-band non-contiguous CA (with two sub-blocks)

	Note 1:
CA3_C corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.4.2A.1-1 for 3 DL CCs. 
CA3_A2 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.4.2A.1-2 for 3 DL CCs. 
CA3_A3 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in and Table 5.4.2A.1-2a for 3 DL CCs. 
CA3_N2 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.4.2A.1-3 for 3 DL CCs.


The supported largest aggregated CA bandwidth combinations for 3CCs for each CA capability are listed in Table 8.1.2.2-4.

Table 8.1.2.2-4: Supported largest aggregated CA bandwidth combinations for different CA capability with 3 CCs

	CA capability
	Bandwidth combination for FDD CA
	Bandwidth combination for TDD CA
	Bandwidth combination for TDD-FDD CA

	CA3_C
	NA
	20+20+20MHz
	NA

	CA3_A2
	5+10+20MHz,

5+15+20MHz,

10+10+20MHz,

10+20+20MHz, 20+20+20MHz
	15+20+20MHz,

20+20+20MHz
	15(FDD)+20(TDD)+20(TDD)MHz, 20(FDD)+20(TDD)+20(TDD)MHz

	CA3_A3
	10+10+20MHz, 10+15+15MHz, 10+15+20MHz,

10+20+20MHz, 15+15+20MHz, 15+20+20MHz, 20+20+20MHz
	NA
	2×20(FDD)+20(TDD)MHz, 20(FDD)+15(FDD)+20(TDD)MHz, 20(FDD)+10(FDD)+20(TDD)MHz

	CA3_N2
	NA
	20+20+20MHz
	NA

	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.


Table 8.1.2.2-5: Definition of CA capability with 4 DL CCs
	CA Capability
	CA Capability Description

	CA4_C
	Intra-band contiguous CA

	CA4_A2
	Inter-band CA (two bands)

	CA4_A3
	Inter-band CA (three bands)

	CA4_A4
	Inter-band CA (four bands)

	CA4_N2
	Intra-band non-contiguous CA (with two sub-blocks)

	NOTE 1:
CA4_C corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.4.2A.1-1 for 4 DL CCs.
CA4_A2 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.4.2A.1-2 for 4 DL CCs.
CA4_A3 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in and Table 5.4.2A.1-2a for 4 DL CCs.


CA4_A4 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in and Table 5.4.2A.1-2b for 4 DL CCs
CA4_N2 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.4.2A.1-3 for 4 DL CCs.


The supported testable largest aggregated CA bandwidth combinations for 4CCs for each CA capability are listed in Table 8.1.2.2-6.

Table 8.1.2.2-6: Supported largest aggregated CA bandwidth combinations for different CA capability with 4 CCs

	CA capability
	Bandwidth combination for FDD CA
	Bandwidth combination for TDD CA
	Bandwidth combination for TDD-FDD CA

	CA4_C
	NA
	NA
	NA

	CA4_A2
	20+20+20+20MHz
	NA
	20(FDD)+20(TDD)+20(TDD)+20(TDD)MHz

	CA4_A3
	20+20+20+10MHz

20+20+10+10MHz
	NA
	2×20(FDD)+2×20(TDD)MHz, 20(FDD)+15(FDD)+2×20(TDD)MHz, 2×15(FDD)+2x20(TDD)MHz

	CA4_A4
	20+20+10+10MHz
	NA
	2×20(FDD)+15(FDD)+20(TDD)MHz, 2×15(FDD)+20(FDD)+20(TDD)MHz

	CA4_N2
	NA
	NA
	NA

	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.


Table 8.1.2.2-7: Definition of CA capability with 5 DL CCs
	CA Capability
	CA Capability Description

	CA5_C
	Intra-band contiguous CA

	CA5_A2
	Inter-band CA (two bands)

	CA5_A3
	Inter-band CA (three bands)

	CA5_A4
	Inter-band CA (four bands)

	CA5_A5
	Inter-band CA (five bands)

	CA5_N2
	Intra-band non-contiguous CA (with two sub-blocks)

	NOTE 1:
CA5_C corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.4.2A.1-1 for 5 DL CCs. 
CA5_A2 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.4.2A.1-2 for 5 DL CCs. 
CA5_A3 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in and Table 5.4.2A.1-2a for 5 DL CCs.

CA5_A4 corresponds to E-UTRA CA configurations and bandwidth

combination sets defined in and Table 5.4.2A.1-2b for 5 DL CCs

CA5_A5 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in and Table 5.4.2A.1-xx for 5 DL CCs 
CA5_N2 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.4.2A.1-3 for 5 DL CCs.


The supported testable largest aggregated CA bandwidth combinations for 5CCs for each CA capability are listed in Table 8.1.2.2-8.

Table 8.1.2.2-8: Supported largest aggregated CA bandwidth combinations for different CA capability with 5 CCs

	CA capability
	Bandwidth combination for FDD CA
	Bandwidth combination for TDD CA
	Bandwidth combination for TDD-FDD CA

	CA5_C
	NA
	NA
	NA

	CA5_A2
	NA
	NA
	NA

	CA5_A3
	5×20MHz
	NA
	NA

	CA5_A4
	5×20MHz
	NA
	15+2×20(FDD)+2×20(TDD)MHz

2×15+20(FDD)+2×20(TDD)MHz

	CA5_A5
	NA
	NA
	

	CA5_N2
	NA
	NA
	NA

	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.

8.1.2.2A
Definition of dual connectivity capability

The definition with respect to dual connectivity capabilities for configurations with 2CCs is given as in Table 8.1.2.2A-1.

Table 8.1.2.2A-1: Definition of dual connectivity capability with 2DL CCs
	Dual connectivity Capability
	Dual connectivity capability Description

	DC_A_2
	Inter-band dual connectivity (two bands) 

	Note 1:
DC_A_2 corresponds to E-UTRA dual connectivity configurations and bandwidth combination sets defined for inter-band dual connectivity (two bands) in Table 5.4.2C.1-1.


The supported testable dual connectivity bandwidth combinations for 2CCs for each dual connectivity capability are listed in Table 8.1.2.2A-2.

Table 8.1.2.2A-2: Supported testable dual connectivity bandwidth combinations for different dual connectivities capability with 2DL CCs

	Dual connectivity capability
	Bandwidth combination for FDD dual connectivity
	Bandwidth combination for TDD dual connectivity

	DC_A_2
	10+10MHz, 10+20MHz, 15+15MHz, 15+20MHz, 20+20MHz
	20+20MHz

	Note 1:
This table is only for information and applicability and test rules of dual connectivity performance requirements are specified in 8.1.2.3A


8.1.2.3
Applicability and test rules for different CA configurations and bandwidth combination sets

The performance requirement for CA UE demodulation tests in Clause 8 are defined independent of CA configurations and bandwidth combination sets specified in Clause 5.4.2A.1. For UEs supporting different CA configurations and bandwidth combination sets, the applicability and test rules are defined for the tests for 2 DL CCs in Table 8.1.2.3-1 and 3DL CCs in Table 8.2.2.3-2. For simplicity, CA configuration below refers to combination of CA configuration and bandwidth combination set.

Table 8.1.2.3-1: Applicability and test rules for CA UE demodulation tests with 2 DL CCs

	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capability where the tests apply
	CA Bandwidth combination to be tested in priority order

	CA tests with 2CCs in Clause 8.2.1.1.1_A.1, 8.2.1.4.2_A.1
	Any one of the supported CA capabilities
	Any one of the supported FDD CA configurations
	10+10 MHz, 20+20 MHz, 5+5 MHz, and 10MHz+5MHz.

	CA tests with 2CCs in Clause 8.2.1.3.1_A.1
	Each supported CA capability
	Any one of the supported FDD CA configurations in each CA capability
	10+10 MHz, 20+20 MHz, 5+5 MHz, and 10MHz+5MHz.

	CA tests with 2CCs in Clause 8.2.1.3.1A_A.1, 8.7.1.1_A.1
	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_A.1
	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_A.1, 8.2.2.4.2_A.1
	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_A.1
	Each supported CA capability
	Any one of the supported TDD CA configurations in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in Clause 8.2.2.3.1A_A.1, 8.7.2.1_A.1
	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_A.1
	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_3A-3A defined in Table 5.4.2A.1-3
	10+10 MHz

	CA tests with 2CCs in Clause [8.2.2.8.1]
	CA2_C
	CA_41C defined in Table 5.4.2A.1-1
	20+20 MHz

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

Note 2:
Number of the supported bandwidth combinations to be tested from each selected CA configuration is 1.

Note 3:
A single Uplink CC is configured for all tests


Table 8.1.2.3-2: Applicability and test rules for CA UE demodulation tests with 3 DL CCs

	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capability where the tests apply
	CA Bandwidth combination to be tested in priority order

	CA tests with 3CCs in Clause 8.2.1.1.1_A.2, 8.2.1.4.2_A.2, 8.7.1.1_A.2
	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 3CCs in Clause 8.2.1.3.1_A.2
	Each supported CA capability
	Any one of the supported FDD CA configurations in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 3CCs in Clause 8.2.2.1.1_A.2, 8.2.2.4.2_A.2, 8.7.2.1_A.4
	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 3CCs in Clause 8.2.2.3.1_A.2
	Each supported CA capability
	Any one of the supported TDD CA configurations in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 3CCs in Clause [8.2.2.8.1]
	CA3_C
	CA_41D defined in Table 5.4.2A.1-1
	20+20+20 MHz

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

Note 2:
Number of the supported bandwidth combinations to be tested from each selected CA configuration is 1.

Note 3:
A single Uplink CC is configured for all tests


8.1.2.3A
Applicability and test rules for different dual connectivity configuration and bandwidth combination set

The performance requirement for dual connectivity UE demodulation tests in Clause 8 are defined independent of dual connectivity configurations and bandwidth combination sets specified in Clause 5.4.2C.1. For UEs supporting different dual connectivity configurations and bandwidth combination sets, the applicability and test rules are defined for the tests for the configurations with 2CCs in Table 8.1.2.3A-1. For simplicity, dual connectivity configuration below refers to combination of dual connectivity configuration and bandwidth set.

Both CA performance requirements and dual connectivity performance requirements are applied for dual connectivity capable UE.

Table 8.1.2.3A-1: Applicability and test rules for dual connectivity UE demodulation tests with 2DL CCs

	Tests
	Dual connectivity capability where the tests apply
	Dual connectivity configuration from the selected CA capability where the tests apply
	Dual connectivity Bandwidth combination to be tested in priority order

	Dual connectivity test in Clause 8.2.1.4.3A, 8.7.6.1, 8.7.6.2
	Any one of the supported dual connectivity capabilities with largest aggregated dual connectivity bandwidth combination
	Any one of the supported FDD dual connectivity configurations with the largest aggregated dual connectivity bandwidth combination
	Largest dual connectivity aggregated bandwidth combination

	Dual connectivity test in Clause 8.2.2.4.4, 8.7.7.1, 8.7.7.2
	Any one of the supported dual connectivity capabilities with largest aggregated dual connectivity bandwidth combination
	Any one of the supported TDD dual connectivity configurations with the largest aggregated dual connectivity bandwidth combination
	Largest dual connectivity aggregated bandwidth combination

	Note 1:
The applicability and test rules are specified in this table, unless otherwise stated.
Note 2:
Number of the supported bandwidth combinations to be tested from each selected DC or CA configuration is 1.


8.1.2.3B
Applicability and test rules for different TDD-FDD CA configurations and bandwidth combination sets

The performance requirement for TDD-FDD CA UE demodulation tests in Clause 8 are defined independent of CA configurations and bandwidth combination sets specified in Clause 5.4.2A.1. For UEs supporting different CA configurations and bandwidth combination sets, the applicability and test rules are defined for the tests for 2 DL TDD-FDD CA in Table 8.1.2.3B-1 in Table 8.1.2.3B-2 and for 3 DL TDD-FDD CA. For simplicity, CA configuration below refers to combination of CA configuration and bandwidth combination set.

Table 8.1.2.3B-1: Applicability and test rules for CA UE demodulation tests for TDD-FDD CA with 2 DL CCs
	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capability where the tests apply
	CA Bandwidth combination to be tested in priority order

	CA tests with 2CCs in Clause 8.2.3.1.1.1, 8.2.3.2.1A, 8.2.3.3.1.1, 8.7.5.1.1
	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported TDD-FDD CA configurations with FDD PCell with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in Clause 8.2.3.2.1.1
	Each supported CA capability
	Any one of the supported TDD-FDD CA configurations with FDD PCell in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in Clause 8.2.3.1.2.1, 8.2.3.2.2A, 8.2.3.3.2.1,

8.7.5.2.1
	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported TDD-FDD CA configurations with TDD PCell with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in Clause 8.2.3.2.2.1
	Each supported CA capability
	Any one of the supported TDD-FDD CA configurations with TDD PCell in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination


Table 8.1.2.3B-2: Applicability and test rules for CA UE demodulation tests for TDD-FDD CA with 3 DL CCs

	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capability where the tests apply
	CA Bandwidth combination to be tested in priority order

	CA tests with 3CCs in Clause 8.2.3.1.1.2, 8.2.3.3.1.2, 8.7.5.1.2
	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported TDD-FDD CA configurations with FDD PCell with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 3CCs in Clause 8.2.3.2.1.2
	Each supported CA capability
	Any one of the supported TDD-FDD CA configurations with FDD PCell in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 3CCs in Clause 8.2.3.1.2.2,  8.2.3.3.2.2,

8.7.5.2.2
	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported TDD-FDD CA configurations with TDD PCell with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 3CCs in Clause 8.2.3.2.2.2
	Each supported CA capability
	Any one of the supported TDD-FDD CA configurations with TDD PCell in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination


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, 8.2.1.4.2, and 8.7.1.1, 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, 8.2.2.4.2, and 8.7.2.1, 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, 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_A, 8.2.1.4.2_A, and 8.7.1.1_A, 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_A, 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_A, 8.2.2.4.2_A, and 8.7.2.1_A, 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_A, 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, and 8.7.5, 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, 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, if they 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 DL CCs supported by the UE.

For TDD CA power imbalance tests specified in 8.2.2.7, if they 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 DL CCs supported by the UE.
8.1.2.6
Applicability of performance requirements for 4Rx capable UEs
For 4Rx capable UEs, the 2Rx supported RF bands and 4Rx supported RF bands are up to UE’s declaration.
8.1.2.6.1
Applicability rule and antenna connection for single carrier tests with 2Rx

For 4Rx capable UEs all single carrier tests specified in 8.2 to 8.8 with 2Rx are tested on any of the 2 Rx supported RF bands by connecting 2 out of the 4Rx with data source from system simulator, and the other 2 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied.
For 4Rx capable UEs without any 2Rx RF bands, all single carrier tests specified in 8.2 to 8.8 with 2Rx are tested on any of the 4Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. Figure 8.1.2.6.1-1 shows an example of antenna connection for 4Rx UE in any one 4Rx supported RF band to perform a 2Rx performance test with antenna configuration as 2x2 without interference for information. The SNR requirements should be applied with [1.5] dB less than the number specified with 2Rx for test configuration with CRS-based TM and with [1] dB less than the number specified with 2Rx for test configuration with DMRS-based TM.
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Figure 8.1.2.6.1-1 Antenna connection example for 2Rx tests with antenna configuration as 2x2 without interference (informative)

For 4Rx capable UEs without any 2Rx supported RF bands, for all single carrier tests listed in Table 8.1.2.6.1-0 specified from 8.2 to 8.8 with 2Rx can be skipped.

Table 8.1.2.6.1-0: Requirement lists for 4Rx capable UEs

	Requirement lists

	Enhanced downlink control channel performance requirements type A

	Enhanced downlink control channel performance requirements type B

	Enhanced performance requirements type B

	Enhanced performance requirements type C

	Requirements with demodulation subframe overlaps with aggressor cell ABS

	Requirements with demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured

	Requirements with CRS assistance information configured


For 4Rx capable UEs, if corresponding tests listed from the 4Rx test lists from Table 8.1.2.6.1-1 are tested, the test coverage can be considered fulfilled without executing the corresponding tests listed from the 2Rx test lists from Table 8.1.2.6.1-1.
Table 8.1.2.6.1-1: Applicability rules for single carrier tests with 2Rx
	4Rx test lists
	2Rx test lists

	8.10.1.1.1 Test 1
	8.2.1.2.1 Test 1

	8.10.1.1.2 Test 1
	8.2.1.3.1 Test 1

	8.10.1.1.3 Test 1
	8.2.1.4.1B Test 1

	8.10.1.1.4 Test 1
	8.2.1.4.2 Test 1

	8.10.1.1.4 Test 2
	8.2.1.4.2 Test 3

	8.10.1.1.5 Test 1
	8.3.1.1A Test 1

	8.10.1.1.6 Test 1
	8.3.1.2 Test 1

	8.10.1.2.1 Test 1
	8.2.2.2.1 Test 1

	8.10.1.2.2 Test 1
	8.2.2.3.1 Test 1

	8.10.1.2.3 Test 1
	8.2.2.4.1B Test 1

	8.10.1.2.4 Test 1
	8.2.2.4.2 Test 1

	8.10.1.2.4 Test 2
	8.2.2.4.2 Test 3

	8.10.1.2.5 Test 1
	8.3.2.1B Test 1

	8.10.1.2.6 Test 1
	8.3.2.2 Test 2

	8.10.2.1.1 Test 1
	8.4.1.1 Test 1

	8.10.2.1.2 Test 1
	8.4.1.2.1 Test 1

	8.10.2.1.3 Test 1
	8.4.1.2.2 Test 1

	8.10.2.2.1 Test 1
	8.4.2.1 Test 1

	8.10.2.2.2 Test 1
	8.4.2.2.1 Test 1

	8.10.2.2.3 Test 1
	8.4.2.2.2 Test 1

	8.10.3.1.1 Test 1
	8.5.1.1 Test 1

	8.10.3.1.2 Test 1
	8.5.1.2.1 Test 1

	8.10.3.1.3 Test 1
	8.5.1.2.2 Test 1

	8.10.3.2.1 Test 1
	8.5.2.1 Test 1

	8.10.3.2.2 Test 1
	8.5.2.2.1 Test 1

	8.10.3.2.3 Test 1
	8.5.2.2.2 Test 1

	8.10.4.1.1 Test 1
	8.8.1.1 Test 1

	8.10.4.1.1 Test 2
	8.8.1.1 Test 2

	8.10.4.1.2 Test 1
	8.8.1.2 Test 1

	8.10.4.1.2 Test 2
	8.8.1.2 Test 2

	8.10.4.2.1 Test 1
	8.8.2.1 Test 1

	8.10.4.2.1 Test 2
	8.8.2.1 Test 2

	8.10.4.2.2 Test 1
	8.8.2.2 Test 1

	8.10.4.2.2 Test 2
	8.8.2.2 Test 2


8.1.2.6.2
Applicability rule and antenna connection for CA and DC tests with 2Rx
All tests specified in 8.2 to 8.8 with 2Rx with CA, TDD-FDD CA and DC are tested with 4 Rx capable UEs. 

Within the CA/DC configuration if any of the PCell and/or the SCells and/or PSCells is a 2Rx supported RF band, the antenna connection should follow the same method as defined in 8.1.2.6.1 for single carrier tests on any of the 2Rx supported RF bands, with same requirements specified with 2Rx applied. Within the CA configuration if any of the PCell and/or the SCells and/or PSCells is a 4Rx supported RF band, the antenna connection should follow the same as defined in 8.1.2.6.1 for single carrier tests on any of the 4 Rx supported RF bands, with the SNR requirements applied with [1] dB less than the number specified with 2Rx. 

Same applicability rules defined in 8.1.2.3, 8.1.2.3A, and 8.1.2.3B for CA, TDD-FDD CA and DC applied for different CA and DC configurations and bandwidth combination sets should be applied for 4 Rx capable UEs.
8.1.2.6.3
Applicability rule and antenna connection for single carrier tests with 4Rx

For 4Rx capable UEs all single carrier tests specified in 8.10 with 4Rx are tested on any of the 4Rx supported RF bands by connecting all 4Rx with data source from system simulator.

8.1.2.6.4
Applicability rule for 256QAM tests

For 256QAM capable UE, if corresponding tests specified in 8.10.1.1.4 Test 2 and 8.10.1.2.4 Test 2 are tested, the test coverage can be considered fulfilled without executing the tests specified in 8.10.1.1.4 Test 1 and 8.10.1.2.4 Test 1. For a UE which does not have 256QAM capability, the test specified in 8.10.1.1.4 Test 1 and 8.10.1.2.4 Test 1 should be used.

8.2
Demodulation of PDSCH (Cell-Specific Reference Symbols)

8.2.1
FDD (Fixed Reference Channel)

The parameters specified in Table 8.2.1-1 are valid for all FDD tests unless otherwise stated.

Table 8.2.1-1: Common Test Parameters (FDD)

	Parameter
	Unit
	Value
	Comments

	Inter-TTI Distance
	
	1
	

	Number of HARQ processes
	Processes
	8
	For FDD, 8 HARQ processes in the DL, as specified in TS 36.213 [10] clause 7. All 8 HARQ processes are used.

	Scheduling of retransmissions
	
	
	1. Retransmissions use the same Transport Block Size (TBS) as the initial transmission.

2. HARQ processes are scheduled consecutively, independent of the fact, whether retransmissions (for negatively acknowledged HARQ processes) or new transmissions (for positively acknowledged HARQ processes) occur.

	Maximum number of HARQ transmission
	
	4
	It is always 4 for FDD, as specified in TS 36.213 [10] clause 8

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM and 256QAM
	

	Number of OFDM symbols for PDCCH
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 2 for 10 MHz, 15 MHz and 20 MHz bandwidths unless otherwise stated
	The PCFICH carries information about the number of OFDM symbols used for transmission of PDCCHs in a subframe, as specified in TS 36.211 [8] clause 6.7 

	Cyclic Prefix
	
	Normal
	CP consist of the following physical resource blocks (RBs) parameters: 12 consecutive subcarriers at a 15 kHz spacing and 7 OFDM symbols, as specified in TS 36.211 [8] clause 6.2.3

	Cell ID
	
	0 (Note 1)
	The Cell ID is uniquely defined by a number in the range of 0 to 503, representing the physical-layer cell identity, as specified in TS 36.211 [8] clause 6.11.

	Cross carrier scheduling
	
	Not configured
	

	Note 1:
For CA tests, Cell ID = 0 applies to P-Cell. For (n)th S-Cell, Cell ID = n is used.


The normative reference for this requirement is TS 36.101 [2] clause 8.2.1.

8.2.1.1
FDD PDSCH Single Antenna Port Performance (Cell-Specific Reference Symbols)

8.2.1.1.1
FDD PDSCH Single Antenna Port Performance

Editor’s note: SNR requirement for 4Rx UE without 2Rx RF bands are still in square brackets
8.2.1.1.1.1
Test purpose

To verify the UE's ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on a single-antenna port with different channel models and MCS.

8.2.1.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward. 
Note: This test also applies to UE supporting 4Rx antenna ports
8.2.1.1.1.3
Minimum conformance requirements

The requirements are specified in terms of the percentage of information bit throughput for the downlink reference measurement channels specified in Annex A clause A.3.3.1, with the addition of the relevant parameters in Tables 8.2.1-1, 8.2.1.1.1.3-1 and the downlink physical channel setup according to Table C.3.2-1 in Annex C.

Using this configuration the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Table 8.2.1.1.1.3-2 for the specified SNR. For QPSK and 64QAM performance the bandwidths specified in Table 5.4.2.1-1 are verified.

Table 8.2.1.1.1.3-1: Test Parameters for Testing

	Parameter
	Unit
	Test 1- 5
	Test 6- 8
	Test 9- 15
	Test 16- 18

	Downlink power allocation
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	dB
	0
	0
	0
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	dB
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)

	
	(
	dB
	0
	0
	0
	0
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	Symbols for unused PRBs
	
	OCNG (Note 2)
	OCNG (Note 2)
	OCNG (Note 2)
	OCNG (Note 2)

	Modulation
	
	QPSK
	16QAM
	64QAM
	16QAM

	PDSCH transmission mode
	
	1
	1
	1
	1

	Note 1:
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Note 2:
These physical resource blocks are assigned to an arbitrary number of virtual UE' s with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.


Table 8.2.1.1.1.3-2: Minimum performance (FRC)

	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
	10 MHz

(Note 1)
	R.2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-1.0
	≥1

	2
	10 MHz
	R.2 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	-0.4
	≥1

	3
	10 MHz
	R.2 FDD
	OP.1 FDD
	ETU300
	1x2 Low
	70
	0.0
	≥1

	4
	10 MHz
	R.2 FDD
	OP.1 FDD
	HST
	1x2
	70
	-2.4
	≥1

	5
	1.4 MHz
	R.4 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	0.0
	≥1

	6
	10 MHz
	R.3 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	6.7
	≥2

	
	5 MHz
(Note 2)
	R.3-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	6.7
	≥2

	7
	10 MHz
	R.3 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.4
	≥2

	
	5 MHz
(Note 2)
	R.3-1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.4
	≥2

	8
	10 MHz
	R.3 FDD
	OP.1 FDD
	ETU300
	1x2 High
	70
	9.4
	≥2

	
	5 MHz
(Note 2)
	R.3-1 FDD
	OP.1 FDD
	ETU300
	1x2 High
	70
	9.4
	≥2

	9
	3 MHz
	R.5 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.6
	≥1

	10
	5 MHz
	R.6 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.4
	≥2

	11
	10 MHz
	R.7 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.7
	≥2

	12
	10 MHz
	R.7 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	19.0
	≥2

	13
	10 MHz
	R.7 FDD
	OP.1 FDD
	EVA5
	1x2 High
	70
	19.1
	≥2

	14
	15 MHz
	R.8 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.7
	≥2

	15
	20 MHz
	R.9 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.6
	≥3

	16
	3 MHz
	R.0 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	≥1

	17
	10 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	≥1

	18
	20 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	≥1

	Note 1:
Test 1 may not be executed for UE-s for which Test 1 in section 8.2.1.1.1_A.2 is applicable.

Note 2:
Test case applicability is defined in 8.1.2.1.


The normative reference for this requirement is TS 36.101 [2] clause 8.2.1.1.

8.2.1.1.1.4
Test description

8.2.1.1.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.

Frequencies to be tested for 1PRB allocation: Low Range, as defined in TS 36.508 [7] clause 4.3.1.1.
Channel Bandwidths to be tested: As specified per test number in Table 8.2.1.1.1.3-2 as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.9 for UE with 2Rx RF band and Annex A, Figure A.9a for 4Rx capable UE without any 2Rx RF bands.

2.
The parameter settings for the cell are set up according to Table 8.2.1-1and 8.2.1.1.1.3-1 as appropriate.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 8.2.1.1.1.4.3.

8.2.1.1.1.4.2
Test procedure

1.
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Tables 8.2.1.1.1.3-1 and 8.2.1.1.1.3-2. The SS sends downlink MAC padding bits on the DL RMC.

2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Tables 8.2.1.1.1.5-1as appropriate.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

4.
Repeat steps from 1 to 3 for each subtest in Table 8.2.1.1.1.5-1 as appropriate.

8.2.1.1.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6.

8.2.1.1.1.5
Test requirement

Table 8.2.1.1.1.3-1defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.3.1 for each throughput test shall meet or exceed the specified value in Table 8.2.1.1.1.5-1 for the specified SNR including test tolerances for all throughput tests.

Table 8.2.1.1.1.5-1: Test requirement (FRC)

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB) for UE with 2Rx RF band 
	SNR (dB) for 4Rx UE without 2Rx RF bands
	

	1
	10 MHz
	R.2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-0.2
	[-1.7]
	≥1

	2
	10 MHz
	R.2 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	+0.4
	[-1.1]
	≥1

	3
	10 MHz
	R.2 FDD
	OP.1 FDD
	ETU300
	1x2 Low
	70
	+0.8
	[-0.7]
	≥1

	4
	10 MHz
	R.2 FDD
	OP.1 FDD
	HST
	1x2
	70
	-1.8
	[-3.3]
	≥1

	5
	1.4 MHz
	R.4 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	+0.8
	[-0.7]
	≥1

	6
	10 MHz
	R.3 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	+7.5
	[+6.0]
	≥2

	
	5 MHz
(Note 2)
	R.3-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	+7.5
	[+6.0]
	≥2

	7
	10 MHz
	R.3 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	+2.2
	[+0.7]
	≥2

	
	5 MHz
(Note 2)
	R.3-1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	+2.2
	[+0.7]
	≥2

	8
	10 MHz
	R.3 FDD
	OP.1 FDD
	ETU300
	1x2 High
	70
	+10.2
	[+8.7]
	≥2

	
	5 MHz
(Note 2)
	R.3-1 FDD
	OP.1 FDD
	ETU300
	1x2 High
	70
	+10.2
	[+8.7]
	≥2

	9
	3 MHz
	R.5 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	+18.4
	[+16.9]
	≥1

	10
	5 MHz
	R.6 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	+18.2
	[+16.7]
	≥2

	11
	10 MHz
	R.7 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	+18.5
	[+16.0]
	≥2

	12
	10 MHz
	R.7 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	+19.8
	[+18.3]
	≥2

	13
	10 MHz
	R.7 FDD
	OP.1 FDD
	EVA5
	1x2 High
	70
	+19.9
	[+18.4]
	≥2

	14
	15 MHz
	R.8 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	+18.5
	[+17.0]
	≥2

	15
	20 MHz
	R.9 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	+18.4
	[+16.9]
	≥3

	16
	3 MHz
	R.0 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	+2.7
	[+1.2]
	≥1

	17
	10 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	+2.7
	[+1.2]
	≥1

	18
	20 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	+2.7
	[+1.2]
	≥1

	Note 1:
N/A.

Note 2:
Test case is applicable (according to sub clause 8.1.2.1) to UE’s which, from the E-UTRA operating bands defined in Table 5.2-1, support only E-UTRA band 31.
NOTE 3: 
The SNR requirement for 4Rx capable UEs is as specified in 8.1.2.6.1


<< Unchanged sections omitted >>

8.2.1.1.1_A
FDD PDSCH Single Antenna Port Performance for CA

8.2.1.1.1_A.1
FDD PDSCH Single Antenna Port Performance for CA (2DL CA)
Editor’s note: SNR requirement for CC on 4Rx supported RF band are still in square brackets
8.2.1.1.1_A.1.1
Test purpose

To verify the UE's ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on a single-antenna port with different channel models and MCS.

8.2.1.1.1_A.1.2
Test applicability

This test applies to E-UTRA FDD release 10 and forward UE of category 3 or higher that supports inter-band OR intra-band contiguous DL CA.
This test also applies to E-UTRA FDD release 11 and forward UE of category3 or higher that supports intra-band non-contiguous DL CA.
Note: This test also applies to UE supporting 4Rx antenna ports
8.2.1.1.1_A.1.3
Minimum conformance requirements

The requirements are specified in terms of the percentage of information bit throughput for the downlink reference measurement channels specified in Annex A clause A.3.3.1, with the addition of the relevant parameters in Tables 8.2.1-1, 8.2.1.1.1_A.1.3-1 and the downlink physical channel setup according to Table C.3.2-1 in Annex C.

Using this configuration the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Table 8.2.1.1.1_A.1.3-2 for the specified SNR. For QPSK and 64QAM performance the bandwidths specified in Table 5.4.2.1-1 are verified.

Table 8.2.1.1.1_A.1.3-1: Test Parameters for CA

	Parameter
	Unit
	Test 1-3

	Downlink power allocation
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	dB
	0 (Note 1)

	
	(
	dB
	0
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	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 2)

	Modulation
	
	QPSK

	PDSCH transmission mode
	
	1

	Note 1:
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Note 2:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 3:
PUCCH format 1b with channel selection is used to feedback ACK/NACK.

Note 4: 
The same PDSCH transmission mode is applied to each component carrier.


Table 8.2.1.1.1_A.1.3-2: 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 category

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	1
	2x10 MHz
	R.2 FDD
	OP.1 FDD

(Note 1)
	EVA5
	1x2 Low
	70
	-1.1
	≥3

	2
	2x20 MHz
	R.42 FDD
	OP.1 FDD

(Note 1)
	EVA5
	1x2 Low
	70
	-1.3
	≥5

	3
	15MHz+5MHz
	R.42-3 FDD for 15MHz CC
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-1.6
	≥3

	
	
	R.42-2 FDD for 5MHz CC
	OP.1 FDD
	
	
	70
	-1.0
	

	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.


The normative reference for this requirement is TS 36.101 [2] clause 8.2.1.1.

8.2.1.1.1_A.1.4
Test description

8.2.1.1.1_A.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Maximum WGap for Intra-band non-contiguous CA, otherwise Mid Range, as defined in TS 36.508 [7] clause 4.3.1.

Channel Bandwidths to be tested: Select one according to Table 8.2.1.1.1_A.1.4-1.

CA Capability to be tested: Select one according to Table 8.2.1.1.1_A.1.4-1

Table 8.2.1.1.1_A.1.4-1: Test point selection for TM1 CA

	CA Capability
	Bandwidth combination

	
	10+10
	20+20
	15+5

	Inter-band CA (two bands) (CA2_A2)
	Test1
	Test2
	Test3

	Intra-band contiguous CA (CA2_C)
	Test1
	Test2
	Test3

	Intra-band non-contiguous CA (with two sub-blocks) (CA2_N2)
	Test1
	Test2
	Test3

	Note 1:
Only one test point is tested. Select any one of the UE supported CA capabilities and then moving from left to right select the first CA bandwidth combination supported by the UE within the chosen CA capability.


1.
Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure group A.35 as appropriate for CC on 2Rx supported RF band and Annex A, Figure A.86 for CC on 4Rx supported RF band.
2.
The parameter settings for the cell are set up according to Table 8.2.1-1and 8.2.1.1.1_A.1.3-1 as appropriate.

3.
Downlink signals for PCC are initially set up according to Annex C0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 8.2.1.1.1_A.1.4.3.

8.2.1.1.1_A.1.4.2
Test procedure

1.
Configure SCC according to Annex C0, C.1 and Annex C.3.2 for all downlink physical channels.

2.
The SS shall configure SCC as per TS 36.508 [7] clause 5.2A.4. Message contents are defined in clause 8.2.1.1.1_A.1.4.3

3.
SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).
4.
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Tables 8.2.1.1.1_A.1.3-1 and 8.2.1.1.1_A.1.3-2 on both PCC and SCC. The SS sends downlink MAC padding bits on the DL RMC.

5.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR on each of the component carriers according to Tables 8.2.1.1.1_A.1.5-1 as appropriate.

6.
Measure the average throughput per component carrier for a duration sufficient to achieve statistical significance according to Annex G clause G.3A.5 on both PCC and SCC. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest on both component carriers.

8.2.1.1.1_A.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6. In test procedure step 2, for SCC configuration there are no additional message contents.

8.2.1.1.1_A.1.5
Test requirement

Table 8.2.1.1.1_A.1.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.3.1 for the throughput test shall meet or exceed the specified value in Table 8.2.1.1.1_A.1.5-1 for the specified SNR including test tolerances for all throughput tests.

Table 8.2.1.1.1_A.1.5-1: Test requirement (FRC)

	Test num.
	Bandwidth Combination
	Reference channel
	OCNG pattern
	Propa-gation condition
	Correlation matrix and antenna config.
	Reference value
	UE category

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB) for CC on 2Rx supported RF band 
	SNR (dB) for CC on 4Rx supported RF band
	

	1
	2x10 MHz
	R.2 FDD
	OP.1 FDD

(Note 1)
	EVA5
	1x2 Low
	70
	-0.3
	[-1.3]
	≥3

	2
	2x20 MHz
	R.42 FDD
	OP.1 FDD

(Note 1)
	EVA5
	1x2 Low
	70
	-0.5
	[-1.5]
	≥5

	3
	15MHz+5MHz
	R.42-3 FDD for 15MHz CC
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-0.8
	[-1.8]
	≥3

	
	
	R.42-2 FDD for 5MHz CC
	OP.1 FDD
	
	
	70
	-0.2
	[-1.2]
	

	Note 1:
The OCNG pattern applies for each CC.

Note 2:
30usec or 922*Ts 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.
Note 4:      The SNR requirement for CC on 4Rx supported RF band is as specified  8.1.2.6.2


Decide pass or fail for each subtest according to Annex G.3A.4. Decide the entire test pass or fail according to Annex G.3A.6.

<< Unchanged sections omitted >>

8.2.1.2
FDD PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)

8.2.1.2.1
FDD PDSCH Transmit Diversity 2x2
Editor’s note: SNR requirement for 4Rx UE without 2Rx RF bands are still in square brackets
8.2.1.2.1.1
Test purpose

To verify the UE's ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on two antenna ports using transmit diversity  (SFBC).

8.2.1.2.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.
Note: This test also applies to UE supporting 4Rx antenna ports
8.2.1.2.1.3
Minimum conformance requirements

The requirements are specified in terms of the percentage of information bit throughput for the downlink reference measurement channels specified in Annex A clause A.3.3.2, with the addition of the relevant parameters in Tables 8.2.1-1 and 8.2.1.2.1.3-1 and the downlink physical channel setup according to Table C.3.2-1 in Annex C.3.2.

Using this configuration the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Table 8.2.1.2.1.3-2 for the specified SNR. For transmit diversity (SFBC) performance with 2 transmitter antennas as specified.

Table 8.2.1.2.1.3-1: Test Parameters for Testing Transmit Diversity Performance

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
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Table 8.2.1.2.1.3-2: Minimum performance Transmit Diversity (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.11 FDD
	OP.1 FDD
	EVA5
	2x2 Medium
	70
	6.8
	2-8

	
	5 MHz
(Note 1)
	R.11-2 FDD
	OP.1 FDD
	EVA5
	2x2 Medium
	70
	5.9
	2-8

	2
	10 MHz
	R.10 FDD
	OP.1 FDD
	HST
	2x2
	70
	-2.3
	1-8

	Note 1:
Test case applicability is defined in 8.1.2.1.


The normative reference for this requirement is TS 36.101 [2] clause 8.2.1.2.

8.2.1.2.1.4
Test description

8.2.1.2.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: As specified per test number in Table 8.2.1.2.1.3-2 as defined in TS 36.508 [7] clause 4.3.1.1.

1.
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.10 for antenna configuration 2x2 for UE with 2Rx RF band and Annex A, Figure A.10a for 4Rx capable UE without any 2Rx RF bands.
2.
The parameter settings for the cell are set up according to Tables 8.2.1-1 and 8.2.1.2.1.3-1 as appropriate.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 8.2.1.2.1.4.3.

8.2.1.2.1.4.2
Test procedure

1.
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Tables 8.2.1.2.1.3-1 and 8.2.1.2.1.3-2. The SS sends downlink MAC padding bits on the DL RMC.

2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Tables 8.2.1.2.1.5-1 as appropriate.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

4.
Repeat steps from 1 to 3 for each test interval in Table 8.2.1.2.1.5-1 as appropriate.

8.2.1.2.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6.

8.2.1.2.1.5
Test requirement

Table 8.2.1.2.1.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.3.2 for each throughput test shall meet or exceed the specified value in Table 8.2.1.2.1.5-1 for the specified SNR including test tolerances for all throughput tests.


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	


Table 8.2.1.2.1.5-1: Test requirement Transmit Diversity (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) for UE with 2Rx RF band
	SNR (dB) for 4Rx UE without 2Rx RF bands
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA5
	2x2 Medium
	70
	7.7
	NA
	2-8

	
	5 MHz
(Note 1)
	R.11-2 FDD
	OP.1 FDD
	EVA5
	2x2 Medium
	70
	6.8
	NA
	2-8

	2
	10 MHz
	R.10 FDD
	OP.1 FDD
	HST
	2x2
	70
	-1.7
	[-3.2]
	1-8

	Note 1:
Test case is applicable (according to sub clause 8.1.2.1) to UE’s which, from the E-UTRA operating bands defined in Table 5.2-1, support only E-UTRA band 31.

NOTE 3: 
The SNR requirement for 4Rx capable UEs is as specified in 8.1.2.6.1
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