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<< Unchanged sections omitted >>
9
Reporting of Channel State Information

9.1
General

For the cases in this clause it is expected that the UE will not always detect the PDCCH, resulting in a statDTX for the uplink ACK/NACK transmission. The downlink configuration for evaluating CQI performance does not use retransmission. Therefore any BLER and Throughput calculations must exclude any packets where the UE may have attempted to combine data from more than one transmission due to missed new data indicators from lost PDCCH transmissions. Thus in all test cases in which there are not retransmission (Max number of HARQ transmissions = 1), if the number of consecutive discarded statDTX for any one process is an odd number including one, also discard the next response for that HARQ process regardless whether it is an ACK or NACK. In the calculation of Throughput the discarded ACK / NACK is considered as a statDTX.

This section includes requirements for the reporting of channel state information (CSI). For all test cases in this section, the definition of SNR is in accordance with the one given in clause 8.1.1, where 
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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 9.1-1.

Table 9.1-1: PCC/SCCs frequency mapping

	CA Configuration
	PCC mapping
	Notes

	Intra-band CA
	CC1
	1

	Inter-band CA (CA_x-y-z-…-n)
	Bx (if not supported by the UE, then any one of the supported bands)
	2

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

Note 2:
Notation Bi means PCC on component Band i and SCCs on all remaning component carriers, with frequencies defined in TS 36.508.


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.
Test cases defined for 5MHz channel bandwidth that reference this clause are applicable to UEs that support only Band 31.
9.1.1.2
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 5.4.2A.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 9.1.1.2-1 and 3 or more DL CCs in Table 9.1.1.2-2. For simplicity, CA configuration below refers to combination of CA configuration and bandwidth combination set.

Table 9.1.1.2-1: Applicability and test rules for CA UE CQI tests with 2 DL CCs

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

	CA tests with 2CCs in Clause 9.6.1.1_A
	Any of one of the supported CA capabilities
	Any one of the supported FDD CA configurations
	10+10 MHz, 20+20 MHz, 5+5 MHz, 10MHz+5MHz, 15MHz+5MHz

	CA tests with 2CCs in Clause 9.6.1.2_A
	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 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 9.1.1.2-2: Applicability and test rules for CA UE CQI tests with 3 or more DL CCs

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

	CA tests with 3 ore more CCs in Clause 9.6.1.1_A
	Any of 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 3 or more CCs in Clause 9.6.1.2_A
	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 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


9.1.1.2A
Applicability and test rules for different TDD-FDD CA configurations and bandwidth combination sets

The performance requirement for TDD-FDD CA CQI tests in Clause 9 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 9.1.1.2A-1 and for 3 or more DL TDD-FDD CA in Table 9.1.1.2A-2. For simplicity, CA configuration below refers to combination of CA configuration and bandwidth combination set.

Table 9.1.1.2A-1: Applicability and test rules for CA UE CQI tests for TDD-FDD CA with 2DL 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 9.6.1.3
	Any of one of the supported CA capabilities
	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 9.6.1.4
	Any of one of the supported CA capabilities
	Any one of the supported TDD-FDD CA configurations with TDD PCell with largest aggregated CA bandwidth combination
	Largest aggregated CA 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 CA configuration is 1.

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


Table 9.1.1.2A-2: Applicability and test rules for CA UE CQI tests for TDD-FDD CA with 3 or more 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 9.6.1.3
	Any of one of the supported CA capabilities
	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 9.6.1.4
	Any of one of the supported CA capabilities
	Any one of the supported TDD-FDD CA configurations with TDD PCell with largest aggregated CA bandwidth combination
	Largest aggregated CA 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 CA configuration is 1.

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


9.1.1.3
Test coverage for different number of component carriers

For FDD CA tests specified in 9.6.1.1_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 TDD CA tests specified in 9.6.1.2_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 FDD CA tests specified in 9.6.1.3 and 9.6.1.4, 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. 

9.1.1.4
Applicability of performance requirements for 4Rx capable UEs

9.1.1.4.1
Applicability rule and antenna connection for single carrier tests with 2Rx

For 4Rx capable UEs all single carrier tests specified in 9.2 to 9.5 with 2Rx are tested on any of the 2Rx 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 supported RF bands, all single carrier tests specified in 9.2 to 9.5 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 9.1.1.4.1-1 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 3 dB less than the number specified with 2Rx, unless there is no SNR requirements specified.

For 4Rx capable UEs without any 2Rx supported RF bands, all single carrier tests specified in 9.3.3 with 2Rx are tested on any of the 4Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent interference for each Rx antenna.
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Figure 9.1.1.4.1-1: 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 9.1.1.4.1-1 specified from 9.2 to 9.5 with 2Rx can be skipped.

Table 9.1.1.4.1-1: Requirement lists for 4Rx capable UEs

	Requirement lists

	Enhanced performance requirements type B

	Requirements with demodulation subframe overlaps with aggressor cell ABS

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


For 4Rx capable UEs, if corresponding tests listed from the 4Rx test lists from Table 9.1.1.4.1-2 are tested, the test coverage can be considered fulfilled without executing the corresponding tests listed from the 2Rx test lists from Table 9.1.1.4.1-2.
Table 9.1.1.4.1-2: Applicability rules for single carrier tests with 2Rx
	4Rx test lists
	2Rx test lists

	9.9.1.1.1 Test 1
	9.2.1.1 Test 1

	9.9.1.1.1 Test 2
	9.2.1.1 Test 2

	9.9.1.1.2 Test 1
	9.2.1.2 Test 1

	9.9.1.1.2 Test 2
	9.2.1.2 Test 2

	9.9.1.2.1 Test 1
	9.2.3.1 Test 1

	9.9.1.2.1 Test 2
	9.2.3.1 Test 2

	9.9.1.2.2 Test 1
	9.2.3.2 Test 1

	9.9.1.2.2 Test 2
	9.2.3.2 Test 2

	9.9.2.1.1
	9.3.5.1.1

	9.9.2.1.2
	9.3.5.1.2

	9.9.2.2.1
	9.3.5.2.1

	9.9.2.2.2
	9.3.5.2.2

	9.9.3.1.1 Test 1
	9.4.2.3.2 Test 1

	9.9.4.1.1 Test 1
	9.5.1.1 Test 1

	9.9.4.1.1 Test 2
	9.5.1.1 Test 2

	9.9.4.1.1 Test 3
	9.5.1.1 Test 3

	9.9.4.1.2 Test 1
	9.5.1.2 Test 1

	9.9.4.1.2 Test 2
	9.5.1.2 Test 2

	9.9.4.1.2 Test 3
	9.5.1.2 Test 3

	9.9.4.2.1 Test 1
	9.5.2.1 Test 1

	9.9.4.2.1 Test 2
	9.5.2.1 Test 2

	9.9.4.2.1 Test 3
	9.5.2.1 Test 3

	9.9.4.2.2 Test 1
	9.5.2.2 Test 1

	9.9.4.2.2 Test 2
	9.5.2.2 Test 2

	9.9.4.2.2 Test 3
	9.5.2.2 Test 3


9.1.1.4.2
Applicability rule and antenna connection for CA tests with 2Rx

All tests specified in 9.6 with 2Rx with CA and TDD-FDD CA are tested with 4 Rx capable UEs by connecting all 4Rx with data source from system simulator with the following change on the power level in the test configurations listed in Table 9.1.1.4.2-1.

Table 9.1.1.4.2-1: Power level for 4Rx capable UE to verify CA tests with 2Rx
	Number of CCs
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	2
	PCell
	-88

	
	SCell
	-95

	3,4
	PCell
	-85

	
	SCell1
	-92

	
	SCell2, SCell3
	-99

	5
	PCell
	-85

	
	SCell1
	-92

	
	SCell2, SCell3, SCell4
	-99


Within the CA configuration if any of the PCell and/or the SCells is a 2Rx supported RF band, keep the same power level listed in Table 9.1.1.4.2-1. Within the CA configuration if any of the PCell and/or the SCells is a 4Rx supported RF band, configure the power level [3] dB smaller than the number listed in Table 9.1.1.4.2-1. Same requirements specified with 2Rx should be applied.

Same applicability rules defined in 9.1.1.2, 9.1.1.2A for CA and TDD-FDD CA applied for different CA configurations and bandwidth combination sets should be applied for 4 Rx capable UEs.
9.1.1.4.3
Applicability rule and antenna connection for single carrier tests with 4Rx

For 4Rx capable UEs all single carrier tests specified in 9.9 with 4Rx are tested on any of the 4 Rx supported RF bands by connecting all 4Rx with data source from system simulator.
<< End of changes >>
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