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1 Introduction

In Rel-14 WI is approved in last plenary with the following performance objectives. 

· Specify performance requirements for the following deployment scenarios with multi-carriers up to 5 CCs with the same methodology by applying single carrier requirement to each carrier of multi-carrier scenarios: FDD/TDD CA, TDD-FDD CA and DC:

· Extend existing CA (including FDD/TDD CA, TDD-FDD CA, DC) tests from 2Rx to 4Rx

· Extend existing 2RX and/or 4RX tests with MMSE-IRC receiver from single carrier to CA (including FDD/TDD CA, TDD-FDD CA, DC)  
· Study to extend existing 4Rx with 3 and 4 layers tests from single carrier to CA (including FDD/TDD CA, TDD-FDD CA, DC)

· Study to extend existing 4Rx and 256QAM with 1 and 2 layers tests from single carrier to CA (including FDD/TDD CA, TDD-FDD CA, DC)

· Specify SDR tests to cover all applicable UE categories with combination of MIMO layers, number of carriers and CA (including FDD/TDD CA, TDD-FDD CA, DC) bandwidth combinations

· Specify applicability rule for CA (including FDD/TDD CA, TDD-FDD CA, DC) and SDR tests to ensure the test coverage for all 4Rx capable UEs.
In this contribution we discuss the scope of necessary tests for CA with 4Rx in order to ensure a proper UE implementation under practical network deployment and propose the way on how to define SDR CA tests with 4Rx.
2 Background of SDR tests

The sustained data rate test was triggered by RAN2 from an LS from RAN2 to RAN5 in order to test the throughput capability for different UE categories in [1] as following.

RAN2 discussed the proposal of having a LTE DL sustained data rate test for Release 9 [R2-095656] in the RAN2#67bis meeting. Currently, the Release 8 protocol conformance test case only verifies that the UE can correctly receive and decode a Transport Block corresponding to the peak date rate indicated in the UE capability in a single TTI (see section 7.1.7 of TS36.523 v8.3.1). It was agreed that we should consider testing of such a data rates in more sustained manner. Any such a scenario should utilize any normal good radio conditions and real life resembling scenarios where such a data rates are available in sustained manner. 
To ensure uniform UE behaviour, RAN2 agreed there should be a test case to verify that UE’s L1 and L2 (PHY, MAC, RLC and PDCP) can actually support the peak DL data rate in sustained manner (e.g., continuous peak rate reception for 1s).
As a result, RAN2 kindly requests RAN5 to add such test case in Release 9 if feasible similarly as other signalling test cases. RAN2 kindly asks RAN5 also to take the following information into consideration:

· The purpose of the test case is to verify the correct processing of the received packets in the PHY, MAC, RLC and PDCP layers for all UE categories at DL peak data rate in sustained manner.

· It is sufficient to verify all the PDU processing up to the PDCP layer but not any protocol layers above PDCP. The test should verify that PDCP receives the PDCP PDUs and process their sequence numbers correctly. Verification of correct deciphering, header decompression and delivery of PDCP SDUs to upper layers is not absolutely necessary, if there are technical reasons for not including them.

· The number of PDCP SDUs generated by the System Simulator per TTI should be minimized. Note that in stage 3 there are no requirements of how many PDCP PDUs UE needs to be able to decode per TTI, but there is informative guidance specified as shown in Table 1 (see Annex A of TS36.306 v8.5.0):

Table 1: Maximum values for DL PDCP SDUs per TTI
	UE Category
	Maximum number of PDCP SDUs per TTI

	Category 1
	10

	Category 2
	10

	Category 3
	20

	Category 4
	30

	Category 5
	50


· This test case should not require any UL user data transmissions since this test case is only testing the DL data rate in sustained manner.
After a lot of discussions, we managed to get agreement that this test should be added in 36.101 from RAN4 first, and not just having a RAN5 protocol test. All of these discussions finally triggered the SDR tests in RAN4 but it can be seen the ambition level is only to test the L2 PDCP SDU successful rate in order to achieve certain throughput level for each UE category.
So from RAN4 point of view when it comes to 4Rx UEs with more and more UE categories coming into 3GPP to be covered we should still keep such intention but not overdo it.
Observation 1: The SDR tests in RAN4 are to test the L2 PDCP SDU successful rate in order to achieve certain throughput level for each UE category. 
Proposal 1: When it comes to 4Rx UEs with more and more UE categories coming into 3GPP to be covered RAN4 should still keep the same ambition level for the test purpose but not overdo it.

3 Discussions on test structure
The existing 2Rx SDR tests are defined in the way following the applicability rule to always take the maximum bandwidth combination with FDD tests taken as an example from 36.101 in the Annex.

But such test structure for 2Rx SDR is not valid any longer for 4Rx UEs supporting 4 layers with CA as the supported CA configurations could most likely be a mixture of some 2Rx bands and some 4Rx bands. Even on all 4Rx bands the supported MIMO capability still can be different from 2 to 4 layers.

In order to find a general way to test SDR manner for all possible 4Rx UEs with all possible bandwidth combination we should consider to define a general test structure following similar methodology to configure the tests in a single carrier manner with all possible bandwidths. An example on the test configurations is shown in the following tables.
Table XXX-1 FDD single carrier SDR test parameter (64QAM)
	Bandwidth (MHz)


	Number of bits of a DL-SCH transport block received within a TTI (for normal/special subframe for TDD, except for subframe #5)
	Measurement channel
	Reference value

	
	2 layer CC
	4 layer CC
	2 layer CC
	4 layer CC
	TB success rate [%]

	5
	18336
	XXX
	R.31-6 FDD
	R.31-x FDD
	85

	10
	36696
	63776
	R.31-3A FDD
	R.31-7 FDD
	85

	15
	55056
	93800
	R.31-5 FDD
	R.31-8 FDD
	85

	20
	75376
	128496/0
	R.31-4 FDD
	R.31-9 FDD
	85


Table XXX-2: test parameters with all possible bandwidth combinations (FDD 64QAM)
	Bandwidth/ Bandwidth combination (MHz)
	Transmission mode
	Antenna configuration
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	2 layer CC
	4 layer CC
	
	

	10
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	10
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	2x10
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	15
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	2x20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	10+15
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	10+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	15+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	2x15
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	15+5
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	20+5
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	3x20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	15+20+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	10+20+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	15+15+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	10+15+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	10+10+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	10+15+15
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	5+10+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	5+15+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	5+10+10
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	4x20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	20+20+20+10
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	20+20+10+10
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	20+20+10+5
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	20+10+10+5
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	5x20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD


Proposal 1: Define FDD CA, TDD CA, TDD-FDD CA, DC SDR tests with all possible bandwidths in single carrier manner with the maximum possible TBS, e.g. 5, 10, 15, 20MHz with both 2 layer and 4 layer RMC as shown in Table 1 as example.
Proposal 2: Apply the picked maximum bandwidth combinations from all possible maximum bandwidth combinations to conduct the SDR tests for each UE category, as shown in Table 2 as example.

4 Conclusion

This contribution provides more details on the antenna connections of 2Rx tests for 4Rx UEs with the observations and proposals as the following.
Proposal 1: Define FDD CA, TDD CA, TDD-FDD CA, DC SDR tests with all possible bandwidths in single carrier manner with the maximum possible TBS, e.g. 5, 10, 15, 20MHz with both 2 layer and 4 layer RMC as shown in Table 1 as example.

Proposal 2: Apply the picked maximum bandwidth combinations from all possible maximum bandwidth combinations to conduct the SDR tests for each UE category, as shown in Table 2 as example.

Table XXX-1 FDD single carrier SDR test parameter (64QAM)
	Bandwidth (MHz)


	Number of bits of a DL-SCH transport block received within a TTI (for normal/special subframe for TDD, except for subframe #5)
	Measurement channel
	Reference value

	
	2 layer CC
	4 layer CC
	2 layer CC
	4 layer CC
	TB success rate [%]

	5
	18336
	XXX
	R.31-6 FDD
	R.31-x FDD
	85

	10
	36696
	63776
	R.31-3A FDD
	R.31-7 FDD
	85

	15
	55056
	93800
	R.31-5 FDD
	R.31-8 FDD
	85

	20
	75376
	128496/0
	R.31-4 FDD
	R.31-9 FDD
	85


Table XXX-2: test parameters with all possible bandwidth combinations (FDD 64QAM)
	Bandwidth/ Bandwidth combination (MHz)
	Transmission mode
	Antenna configuration
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	2 layer CC
	4 layer CC
	
	

	10
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	10
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	2x10
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	15
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	2x20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	10+15
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	10+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	15+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	2x15
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	15+5
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	20+5
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	3x20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	15+20+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	10+20+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	15+15+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	10+15+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	10+10+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	10+15+15
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	5+10+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	5+15+20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	5+10+10
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	4x20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	20+20+20+10
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	20+20+10+10
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	20+20+10+5
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	20+10+10+5
	3
	2 x 2
	4x4
	-85
	OP.1 FDD

	5x20
	3
	2 x 2
	4x4
	-85
	OP.1 FDD


5 References
[1] R4-161897: New WI proposal for LTE DL 4Rx with CA, Ericsson
[2] R2-096273, “LS on LTE DL Sustained Data Rate Test for Release 9”, Qualcomm

6 Annex

8.7.1
FDD (single carrier and CA)

The parameters specified in Table 8.7.1-1 are valid for all FDD tests unless otherwise stated.

Table 8.7.1-1: Common Test Parameters (FDD)

	Parameter
	Unit
	Value 

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM and 256QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	1

	Cross carrier scheduling
	
	Not configured

	Propagation condition
	
	Static propagation condition

No external noise sources are applied


For UE not supporting 256QAM, the requirements are specified in Table 8.7.1-3, with the addition of the parameters in Table 8.7.1-2 and the downlink physical channel setup according to Annex C.3.2. The test points are applied to UE category and bandwidth combination with maximum aggregated bandwidth as specified inTable 8.7.1-4. The TB success rate shall be sustained during at least 300 frames. 
For UE supporting 256QAM, the requirements are specified in Table 8.7.1-6, with the addition of the parameters in Table 8.7.1-5 and the downlink physical channel setup according to Annex C.3.2. The test points are applied to UE category and bandwidth combination with maximum aggregated bandwidth as specified in Table 8.7.1-7, the TB success rate shall be sustained during at least 300 frames. For UE supporting 256QAM, the requirement in Table 8.7.1-3 is not applicable.
The test coverage for different number of component carriers is defined in 8.1.2.4.
Table 8.7.1-2: test parameters for sustained downlink data rate (FDD 64QAM)

	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
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	1
	10
	1
	1 x 2
	N/A
	0
	0
	0
	-85
	OP.6 FDD

	2
	10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	3,4,6
	20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	3A
	10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	3B, 4A
	2x10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	3C, 4B
	15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6A
	2x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6B
	10+15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6C
	10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6D
	15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6E
	2x15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6F
	15+5
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6G
	20+5
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7
	3x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7A
	15+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7B
	10+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7C
	15+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7D
	10+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7E
	10+10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7F
	10+15+15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7G
	5+10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7H
	5+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7I
	5+10+10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	8
	4x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	8A
	20+20+20+10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	8B
	20+20+10+10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	8C
	20+20+10+5
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	8D
	20+10+10+5
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	9
	5x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	NOTE 1:
For CA test cases, PUCCH format 1b with channel selection is used to feedback ACK/NACK for Test 1-6E, and PUCCH format 3 is used to feedback ACK/NACK for Test 7-7G.


Table 8.7.1-3: Minimum requirement (FDD 64QAM)

	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

	6F
	55056 (Note 5) for 15MHz CC

18336 (Note 6) for 5MHz CC
	R.31-5 FDD for 15MHz CC

R.31-6 FDD for 5MHz CC
	85

	6G
	75376 (Note 3) for 20MHz CC
18336 (Note 6) for 5MHz CC
	R.31-4 FDD for 20MHz CC

R.31-6 FDD for 5MHz CC
	85

	7
	75376 (Note 3)
	R.31-4 FDD
	85

	7A
	55056 (Note 5) for 15MHz CC

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

R.31-4 FDD for 20MHz CC
	85

	7B
	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

	7C
	55056 (Note 5) for 15MHz CC

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

R.31-4 FDD for 20MHz CC
	85

	7D
	36696 (Note 2) for 10MHz CC

55056 (Note 5) for 15MHz CC

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

R.31-5 FDD for 15MHz CC

R.31-4 FDD for 20MHz CC
	85

	7E
	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

	7F
	36696 (Note 2) for 10MHz CC

55056 (Note 5) for 15MHz CC
	R.31-3A FDD for 10MHz CC

R.31-5 FDD for 15MHz CC
	85

	7G
	18336 (Note 6) for 5MHz CC

36696 (Note 2) for 10MHz CC

75376 (Note 3) for 20MHz CC
	R.31-6 FDD for 5MHz CC

R.31-3A FDD for 10MHz CC

R.31-4 FDD for 20MHz CC
	85

	7H
	18336 (Note 6) for 5MHz CC

55056 (Note 5) for 15MHz CC

75376 (Note 3) for 20MHz CC
	R.31-6 FDD for 5MHz CC

R.31-5 FDD for 15MHz CC
R.31-4 FDD for 20MHz CC
	85

	7I
	18336 (Note 6) for 5MHz CC

36696 (Note 2) for 10MHz CC
	R.31-6 FDD for 5MHz CC

R.31-3A FDD for 10MHz CC
	85

	8
	75376 (Note 3)
	R.31-4 FDD
	85

	8A
	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

	8B
	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

	8C
	18336 (Note 6) for 5MHz CC

36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-6 FDD for 5MHz CC

R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	85

	8D
	18336 (Note 6) for 5MHz CC

36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-6 FDD for 5MHz CC

R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	85

	9
	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.

Note 6:
15840bits for sub-frame 0.


Table 8.7.1-4: Test points for sustained data rate (FRC 64QAM)

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 1
	Cat. 2
	Cat. 3
	Cat. 4
	Cat. 6,7
	Cat. 9,10
	Cat 11, 12
	DL Cat. 15

	
	
	
	
	
	
	
	
	DL Cat. 11,12
	

	Single carrier
	10
	1
	2
	3A
	3A
	-
	-
	-
	-

	
	15
	-
	-
	3C
	4B
	-
	-
	-
	-

	
	20
	-
	-
	3
	4
	6
	-
	-
	-

	CA with 2CCs
	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+5
	
	
	3B
	4A
	6F
	6F
	-
	-

	
	20+5
	-
	-
	3
	4
	6G
	6G
	-
	-

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

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

	CA with 3CCs
	3x20
	-
	-
	-
	-
	6A
	7
	7
	-

	
	15+20+20
	-
	-
	-
	-
	6A
	7A
	7A
	-

	
	10+20+20
	-
	-
	-
	-
	6A
	7B
	7B
	-

	
	15+15+20
	
	
	
	
	6D
	7C
	7C
	-

	
	10+15+20
	-
	-
	-
	-
	6D
	7D
	7D
	-

	
	10+10+20
	-
	-
	-
	-
	7E
	7E
	7E
	-

	
	10+15+15
	-
	-
	-
	-
	7F
	7F
	7F
	-

	
	5+10+20
	-
	-
	-
	-
	7G
	7G
	7G
	-

	
	5+15+20
	-
	-
	-
	-
	7H
	7H
	7H
	-

	
	5+10+10
	-
	-
	-
	-
	7I
	7I
	7I
	-

	CA with 4CCs
	4x20
	-
	-
	-
	-
	-
	7
	8
	8

	
	20+20+20+10
	-
	-
	-
	-
	-
	7
	8A
	8A

	
	20+20+10+10
	-
	-
	-
	-
	-
	8B
	8B
	8B

	
	20+20+10+5
	-
	-
	-
	-
	-
	8C
	8C
	8C

	
	20+10+10+5
	-
	-
	-
	-
	-
	8D
	8D
	8D

	CA with 5CCs
	5x20
	-
	-
	-
	-
	-
	-
	8
	9

	Note 1:
Void.

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

Note 3:
Void. 

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

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

Note 6:
If DL category is signalled by the UE under test, then select the test point according to UE DL Category. Otherwise, select the test point according to the UE category signalled.


Table 8.7.1-5: test parameters for sustained downlink data rate (FDD 256QAM)

	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
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	1
	20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	2
	2x15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	2A
	15+5
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	3
	10+15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	3A
	20+5
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	4
	10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6
	15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7
	2x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	8
	3x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	9
	15+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	10
	10+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	11
	15+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	12
	10+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	13
	10+10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	14
	10+15+15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	15
	5+10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	15A
	5+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	15B
	5+10+10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	16
	4x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	17
	20+20+20+10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	18
	20+20+10+10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	18A
	20+20+10+5
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	18B
	20+10+10+5
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	19
	5x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	Note 1:
For CA test cases, PUCCH format 3 is used to feedback ACK/NACK.


Table 8.7.1-6: Minimum requirement (FDD 256QAM) 

	Test
	Measurement channel
	Reference value

	
	
	TB success rate [%]

	1
	R.68 FDD
	85

	2
	R.68-1 FDD
	85

	2A
	R.68-1 FDD for 15MHz CC
R.68-3 FDD for 5MHz CC
	85

	3
	R.68-2 FDD for 10MHz CC

R.68-1 FDD for 15MHz CC
	85

	3A
	R.68 FDD for 20MHz CC
R.68-3 FDD for 5MHz CC
	85

	4
	R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	85

	6
	R.68-1 FDD for 15MHz CC

R.68 FDD for 20MHz CC
	85

	7
	R.68 FDD
	85

	8
	R.68 FDD
	85

	9
	R.68-1 FDD for 15MHz CC

R.68 FDD for 20MHz CC
	85

	10
	R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	85

	11
	R.68-1 FDD for 15MHz CC

R.68 FDD for 20MHz CC
	85

	12
	R.68-2 FDD for 10MHz CC

R.68-1 FDD for 15MHz CC

R.68 FDD for 20MHz CC
	85

	13
	R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	85

	14
	R.68-2 FDD for 10MHz CC

R.68-1 FDD for 15MHz CC
	85

	15
	R.68-3 FDD for 5MHz CC

R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	85

	15A
	R.68-3 FDD for 5MHz CC

R.68-1 FDD for 15MHz CC

R.68 FDD for 20MHz CC
	85

	15B
	R.68-3 FDD for 5MHz CC

R.68-2 FDD for 10MHz CC
	85

	16
	R.68 FDD
	85

	17
	R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	85

	18
	R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	85

	18A
	R.68-3 FDD for 5MHz CC

R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	85

	18B
	R.68-3 FDD for 5MHz CC

R.68-2 FDD for 10MHz CC

R.68 FDD for 20MHz CC
	85

	19
	R.68 FDD
	85

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

Note 2:
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.


Table 8.7.1-7: Test points for sustained data rate (FRC 256QAM)

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 11, 12
	DL Cat. 13
	DL Cat. 15
	DL Cat. 16
	
	

	
	
	DL Cat. 11, 12
	
	
	
	
	

	Single carrier
	20
	-
	1
	-
	-
	
	

	CA with 2CCs
	2x15
	2
	2
	-
	-
	
	

	
	15+5
	2A
	2A
	-
	-
	
	

	
	10+15
	3
	3
	-
	-
	
	

	
	20+5
	3A
	3A
	-
	-
	
	

	
	10+20
	4
	4
	-
	-
	
	

	
	15+20
	6
	6
	-
	-
	
	

	
	20+20
	7
	7
	-
	-
	
	

	CA with 3CCs
	3x20
	8
	7
	8
	-
	
	

	
	15+20+20
	9
	7
	9
	-
	
	

	
	10+20+20
	10
	7
	10
	-
	
	

	
	15+15+20
	11
	6
	11
	-
	
	

	
	10+15+20
	12
	6
	12
	-
	
	

	
	10+10+20
	13
	13
	13
	-
	
	

	
	10+15+15
	14
	14
	14
	-
	
	

	
	5+10+20
	15
	15
	15
	-
	
	

	
	5+15+20
	15A
	15A
	15A
	-
	
	

	
	5+10+10
	15B
	15B
	15B
	-
	
	

	CA with 4CCs
	4x20
	8
	-
	16
	16
	
	

	
	20+20+20+10
	8
	-
	17
	17
	
	

	
	20+20+10+10
	18
	-
	18
	18
	
	

	
	20+20+10+5
	18A
	-
	18A
	18A
	
	

	
	20+10+10+5
	18B
	-
	18B
	18B
	
	

	CA with 5CCs
	5x20
	-
	-
	16
	19
	
	

	NOTE 1:
If DL category is signalled by the UE under test, then select the test point according to UE DL Category. Otherwise, select the test point according to the UE category signalled.
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