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1 Introduction
In the RAN4 meeting #72, it was agreed to define the demodulation and CSI requirements for Band 39 intra-band contiguous CA since it only supports 15MHz+20MHz as the maximum aggregated bandwidth, and apply the same method to design the requirements as proposed for 3DL CA. The agreement is captured in the meeting report [1]:
Agreed Proposal: For the CA_39C, it is proposed to apply the same methodologies as proposed for 3DL CA to specify the CA demodulation performance and CSI requirements.
In this contribution, we will provide the simulation results according to the simulation assumptions in [2] and based on the simulation results we would like to provide our view on how to specify the requirements.
2 Discussion: Test cases and parameters
2.1 Normal test
For 3DL CA, it was agreed to use per-CC performance to define normal CA demodulation requirements [3]. For CA_39C, we follow the similar way. For 15MHz and 20MHz, we should get the single carrier requirement under the test parameters for CA demodulation requirements.
In Annex the detailed simulation assumptions are provided and in Figure 1~3 the simulation results for 15MHz and 20MHz are provided for TM1, TM3 and TM4 respectively.
And the simulation results in Figure 1~3 are proposed to be taken into account when define the single carrier performance. And when defining the requirements for other bandwidths, the delta-SNR approach can be used, where the delta SNR at 70% TP is derived compared to 20MHz CC performance and the final SNR is equal to the required SNR for 20MHz plus the delta SNR.
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Figure 1: Simulation results for TM1 TDD
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Figure 2: Simulation results for TM3 TDD
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Figure 3: Simulation results for TM4 TDD
· Proposal 1: Per-CC performance approach is proposed for normal test for CA_39C. For 20MHz bandwidth CC, -1.2dB at 70% relative throughput is proposed as the test metric. And for other bandwidth, the delta-SNR approach is utilized to derive the single carrier performance.

2.2 Soft buffer management test
For CA39C, according to operators’ demand, UE category 6 will be utilized. And there is no soft buffer limitation issue under the 2DL CC scenario for UE category 6. So we propose that:
· Proposal 2: No soft buffer management test will be introduced for CA_39C.
2.3 Power imbalance test
The main purpose of intra-band non-contiguous CA power imbalance test is to verify the UE image rejection performance as the test case for the RF requirement defined in Clause 7.10 of TS36.101. The other purpose is to capture the maximum power imbalance of 6dB between PCell and SCell where PCell is the weaker cell.
In the existing 20MHz+20MHz requirements, the 6dB power imbalance between PCell and SCell has been specified, and the mechanism to handle this 6dB power imbalance has also been specified in RAN2 in some way. So there is no need for us to restrict the power imbalance requirements to the existing 6dB power imbalance scenario.
To facilitate the test setup, we propose to configure PCell as the stronger cell and SCell as the weaker cell and test the performance on SCell only. The same ITBS-s as in the 20MHz+20MHz test case will be selected as MCS and the proper power imbalance value will be set to obtain a good test point. The power imbalance value can vary for the different bandwidths.
So we propose that:
· Proposal 3: Configure PCell as the stronger cell and SCell as the weaker cell, and verify the performance on SCell only. The same ITBS-s as in the 20MHz+20MHz test case will be selected and the separate power imbalance values will be set for the different bandwidths.
For CA_39C, the maximum aggregated bandwidth is 15MHz+20MHz. One UE implementation is tune the center frequency of the mixer at the in-between guard band of two CCs. The other one is tune it at the center of aggregated bandwidth. With the first implementation, only part of 20MHz CC would undergo the image interference from 15MHz CC. 
The detailed test parameters and requirement tables are provided in Annex. The simulation result is given in Figure 4. From the simulation result and compared to 20MHz performance, if the performance difference is about 0.8dB, then the power imbalance value of 6+0.8dB seems feasible for intra-band contiguous CA test.
So we propose that

· Proposal 4: For CA_39C, verify the performance on 15MHz CC with the higher power on 20MHz CC, where the power imbalance value is 6.8dB.
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Figure 4: Simulation results for 15MHz CC under power imbalance test (TDD)
2.4 Sustained data rate test
For 3DL CA test, we propose to configure the same coding rate for separate CCs as much as possible, and if the minimum coding rate among all the CCs is larger than 0.8 then 85% TB success rate will be specified as the reference value of the requirements.
The detailed test parameters are given in Annex. And the simulation results are provided in Figure 5. It can be observed that the reasonable margin is available if 85% TB success rate is adopted.
· Proposal 5: Add the new 15MHz+20MHz sustained data rate test with the TB sizes of 55056/0 and 75376/0 for 15MHz CC and 20MHz CC separately, and use 85% as the TB success rate for the requirements.
2.5 CQI test
Following the discussion and conclusion for Band 23 and Band 27 FDD, we could directly add the new CQI test with 10MHz+20MHz for CA_39C, because AWGN is used and no PDSCH transmission is scheduled. It is feasible to reuse the existing delta-CQI requirements. 

So we propose that:
· Proposal 6: Add the new 15MHz+20MHz CA CQI test, and reuse the existing requirement.

3 Conclusions
In this contribution, we discuss the CA demodulation performance requirements for CA_39C due to the test coverage hole. The detailed test setups are provided and correspondingly the simulation results are given. Based on the simulation results, we propose that
· Proposal 1: Per-CC performance approach is proposed for normal test for CA_39C. For 20MHz bandwidth CC, -1.2dB at 70% relative throughput is proposed as the test metric. And for other bandwidth, the delta-SNR approach is utilized to derive the single carrier performance.
· Proposal 2: No soft buffer management test will be introduced for CA_39C.

· Proposal 3: Configure PCell as the stronger cell and SCell as the weaker cell, and verify the performance on SCell only. The same ITBS-s as in the 20MHz+20MHz test case will be selected and the separate power imbalance values will be set for the different bandwidths.
· Proposal 4: For CA_39C, verify the performance on 15MHz CC with the higher power on 20MHz CC, where the power imbalance value is 6.8dB.

· Proposal 5: Add the new 15MHz+20MHz sustained data rate test with the TB sizes of 55056/0 and 75376/0 for 15MHz CC and 20MHz CC separately, and use 85% as the TB success rate for the requirements.

· Proposal 6: Add the new 15MHz+20MHz CA CQI test, and reuse the existing requirement.

4 Reference

[1] Meeting report of RAN4#72, Dresden, Germany, 18-22 August, 2014.
[2] CMCC, “Simulation assumptions for TDD CL_C 20+15 MHz”, offline discussion.

[3] CMCC, Ericsson, Huawei, HiSilicon, Qualcomm Incorporated, NVIDIA, Intel, R4-145393, “WF on performance requirements for 3DL CA”, RAN4#72, Dresden, Germany, 18-22 August, 2014.

5 Annex:

<< Text proposal for Normal test: CA TM1 8.2.2.1>>
8.2.2.1
Single-antenna port performance

The single-antenna performance in a given multi-path fading environments is determined by the SNR for which a certain relative information bit throughput of the reference measurement channels in Annex A.3.4 is achieved. The purpose of these tests is to verify the single-antenna performance with different channel models and MCS. The QPSK and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.6.1-1. 

8.2.2.1.1
Minimum Requirement 

For single carrier, the requirements are specified in Table 8.2.2.1.1-2, with the addition of the parameters in Table 8.2.2.1.1-1 and the downlink physical channel setup according to Annex C.3.2. For CA the requirements are specified in Table 8.2.2.1.1-4 and Table 8.2.2.1.1-6, with the addition of the parameters in Table 8.2.2.1.1-3 and the downlink physical channel setup according to Annex C.3.2. In Table 8.2.2.1.1-6, the CA performance requirements are defined in terms of single carrier requirements with respect to multiple bandwidths as given in Table 8.2.2.1.1-5.
Table 8.2.2.1.1-1: Test Parameters
	Parameter
	Unit
	Test 1- 5
	Test 6- 8
	Test 9- 15
	Test 16- 18
	Test 19

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

	
	(
	dB
	0
	0
	0
	0
	0
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at antenna port
	dBm/15kHz
	-98
	-98
	-98
	-98
	-98

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

	Modulation
	
	QPSK
	16QAM
	64QAM
	16QAM
	QPSK

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing
	Multiplexing
	Multiplexing
	Multiplexing

	PDSCH transmission mode
	
	1
	1
	1
	1
	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:
Void
Note 4:
Void


Table 8.2.2.1.1-2: 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
	R.2 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	-1.2
	≥1

	2
	10 MHz
	R.2 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	70
	-0.6
	≥1

	3
	10 MHz
	R.2 TDD
	OP.1 TDD
	ETU300
	1x2 Low
	70
	-0.2
	≥1

	4
	10 MHz
	R.2 TDD
	OP.1 TDD
	HST
	1x2
	70
	-2.6
	≥1

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

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

	
	5 MHz
	R.3-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	6.7
	1

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

	
	5 MHz
	R.3-1 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	1.4
	1

	8
	10 MHz
	R.3 TDD
	OP.1 TDD
	ETU300
	1x2 High
	70
	9.3
	≥2

	
	5 MHz
	R.3-1 TDD
	OP.1 TDD
	ETU300
	1x2 High
	70
	9.3
	1

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

	10
	5 MHz
	R.6 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	≥2

	
	5 MHz
	R.6-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	1

	11
	10 MHz
	R.7 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	≥2

	
	10 MHz
	R.7-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	1

	12
	10 MHz
	R.7 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	70
	19.1
	≥2

	
	10 MHz
	R.7-1 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	70
	19.1
	1

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

	
	10 MHz
	R.7-1 TDD
	OP.1 TDD
	EVA5
	1x2 High
	70
	19.1
	1

	14
	15 MHz
	R.8 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.8
	≥2

	
	15 MHz
	R.8-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.8
	1

	15
	20 MHz
	R.9 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.7
	≥3

	
	20 MHz
	R.9-2 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.7
	2

	
	20 MHz
	R.9-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.7
	1

	16
	3 MHz
	R.0 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.1
	≥1

	17
	10 MHz
	R.1 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.0
	≥1

	18
	20 MHz
	R.1 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.1
	≥1

	19
	10 MHz
	R.41 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	-5.3
	≥1

	Note 1:
Void.


Table 8.2.2.1.1-3: Test Parameters for CA

	Parameter
	Unit
	Test 1 ~ Test 2

	Downlink power allocation
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	dB
	0 (Note 1)
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	dB
	0
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at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 2)

	Modulation
	
	QPSK

	ACK/NACK feedback mode
	
	PUCCH format 1b with channel selection

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


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

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

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

	Note 1:
The OCNG pattern applies for each CC.


Table 8.2.2.1.1-5: Single carrier performance with different bandwidths for multiple CA configurations (FRC)

	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	1.4 MHz
	R.4 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	[0.0]

	2
	3 MHz
	R.42-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	TBD

	3
	5MHz
	R.42-2 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	TBD

	4
	10MHz
	R.2 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	[-1.2]

	5
	15MHz
	R.42-3 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	TBD

	6
	20MHz
	R.42 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	[-1.2]

	Note 1:
The OCNG pattern applies for each CC.


Table 8.2.2.1.1-6: Minimum performance for multiple CA configurations (FRC)
	Test number
	Aggregated Bandwidth (MHz)
	Minimum performance requirement
	UE Category

	
	
	
	

	2
	20+15
	As defined in Table 8.2.2.1.1-5 per CC
	≥5


<< Text proposal for FRC for normal CA TM1 test >>
Table A.3.4.1-1: Fixed Reference Channel QPSK R=1/3

	Parameter
	Unit
	Value

	Reference channel
	
	R.4 TDD
	R.42 TDD
	R.42-3 TDD
	R.2A TDD
	R.2 TDD

	Channel bandwidth
	MHz
	1.4
	20
	15
	10
	10

	Allocated resource blocks (Note 6)
	
	6
	100
	75
	50
	50

	Uplink-Downlink Configuration (Note 4)
	
	1
	1
	1
	2
	1

	Allocated subframes per Radio Frame (D+S)
	
	3
	3+2
	3+2
	5+2
	3+2

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload (Note 6)
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	408
	8760
	6712
	4392
	4392

	  For Sub-Frames 1,6
	Bits
	N/A
	7736
	5992
	3240
	3240

	  For Sub-Frames 3,8
	Bits
	N/A
	N/A
	N/A
	4392
	N/A

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	208
	8760
	6712
	4392
	4392

	Number of Code Blocks
(Notes 5 and 6)
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	2
	2
	1
	1

	  For Sub-Frames 1,6
	
	N/A
	2
	1
	1
	1

	  For Sub-Frames 3,8
	
	N/A
	N/A
	N/A
	1
	N/A

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	1
	2
	2
	1
	1

	Binary Channel Bits (Note 6)
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	1368
	27600
	20700
	13800
	13800

	  For Sub-Frames 1,6
	Bits
	N/A
	22656
	16956
	11256
	11256

	  For Sub-Frames 3,8
	
	N/A
	N/A
	N/A
	13800
	N/A

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	672
	26904
	20004
	13104
	13104

	Max. Throughput averaged over 1 frame (Note 6)
	Mbps
	0.102
	4.175
	3.212
	2.844
	1.966

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2:
For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) to avoid problems with insufficient PDCCH performance at the test point. 

Note 3:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 4:
As per Table 4.2-2 in TS 36.211 [4].

Note 5:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 6:
Given per component carrier per codeword.


<< Text proposal >>
<< Text proposal for normal test CA TM3 8.2.2.3.1 >>
8.2.2.3.1
Minimum Requirement 2 Tx Antenna Port 

For single carrier, the requirements are specified in Table 8.2.2.3.1-2, with the addition of the parameters in Table 8.2.2.3.1-1 and the downlink physical channel setup according to Annex C.3.2. For CA the requirements are specified in Table 8.2.2.3.1-4 and Table 8.2.2.3.1-6, with the addition of the parameters in Table 8.2.2.3.1-3 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas. In Table 8.2.2.3.1-6, the CA performance requirements are defined in terms of single carrier requirements with respect to multiple bandwidths as given in Table 8.2.2.3.1-5.
Table 8.2.2.3.1-1: Test Parameters for Large Delay CDD (FRC)
	Parameter
	Unit
	Test 1-3

	Downlink power allocation
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	dB
	-3 (Note 1)
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at antenna port
	dBm/15kHz
	-98

	ACK/NACK feedback mode
	
	Bundling

	PDSCH transmission mode
	
	3

	Note 1:
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Note 2:
Void.
Note 3:
Void.


Table 8.2.2.3.1-2: Minimum performance Large Delay CDD (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
	R.11-1 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	13.1
	≥2

	2
	10 MHz
	R.35 TDD
	OP.1 TDD
	EVA200
	2x2 Low
	70
	20.3
	≥2

	3
	10 MHz
	R.35-2 TDD
	OP.1 TDD
	ETU300
	2x2 Low
	70
	20.3
	≥2

	Note 1:
Void.


Table 8.2.2.3.1-3: Test Parameters for Large Delay CDD (FRC)
	Parameter
	Unit
	Test 1- 2

	Downlink power allocation
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	-3 (Note 1)
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	dBm/15kHz
	-98

	ACK/NACK feedback mode
	
	PUCCH format 1b with channel selection for Test 1, and PUCCH format 3 for Test 2

	PDSCH transmission mode
	
	3

	Note 1:

[image: image20.wmf]1

=

B

P


Note 2:
PUCCH format 1b with channel selection is used to feedback ACK/NACK.
Note 3:
The same PDSCH transmission mode is applied to each component carrier.


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

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

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

	Note 1:
The OCNG pattern applies for each CC.


Table 8.2.2.3.1-5: Single carrier performance with different bandwidths for multiple CA configurations (FRC)

	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	1.4 MHz
	R.11-5 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	2
	3 MHz
	R.11-6 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	3
	5MHz
	R.11-7 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	4
	10MHz
	R.11-1 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	[13.1]

	5
	15MHz
	R.11-8 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	6
	20MHz
	R.30-1 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	[13.7]

	Note 1:
The OCNG pattern applies for each CC.


Table 8.2.2.3.1-6: Minimum performance for multiple CA configurations (FRC)
	Test number
	Aggregated Bandwidth (MHz)
	Minimum performance requirement
	UE Category

	
	
	
	

	2
	20+15
	As defined in Table 8.2.2.3.1-5 per CC
	≥5


<< Text proposal for FRC for normal CA TM3>>
Table A.3.4.2.1-1: Fixed Reference Channel two antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.10 TDD
	R.11 TDD
	R.11-1 TDD
	R.11-2 TDD
	R.11-3 TDD Note 6
	R.11-4 TDD
	R.30 TDD
	R.30-1 TDD
	R.30-2 TDD
	R.35 TDD
	R.35-1 TDD

	Channel bandwidth
	MHz
	10
	10
	10
	5
	10
	10
	20
	20
	20
	10
	20

	Allocated resource blocks (Note 5)
	
	50
	50
	50
	25
	40
	50
	100
	100
	100
	50
	100

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	3+2
	3+2
	2+2
	3+2
	3+2
	2
	3+2
	2+2
	2
	2+2
	2

	Modulation
	
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	QPSK
	16QAM
	16QAM
	16QAM
	64QAM
	64QAM

	Target Coding Rate
	
	1/3
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	0.39

	Information Bit Payload (Note 5)
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	4392
	12960
	12960
	5736
	10296
	6968
	25456
	25456
	25456
	19848
	30576

	  For Sub-Frames 1,6
	Bits
	3240
	9528
	9528
	5160
	9144
	 N/A
	22920
	21384
	N/A
	15840
	N/A

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	4392
	12960
	N/A
	4968
	10296
	 N/A
	25456
	N/A
	N/A
	N/A
	N/A

	Number of Code Blocks
(Notes 4 and 5)
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	1
	3
	3
	1
	2
	2
	5
	5
	5
	4
	5

	  For Sub-Frames 1,6
	
	1
	2
	2
	1
	2
	N/A
	4
	4
	N/A
	3
	N/A

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	1
	3
	N/A
	1
	2
	 N/A
	5
	N/A
	N/A
	N/A
	N/A

	Binary Channel Bits (Note 5)
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	13200
	26400
	26400
	12000
	21120
	13200
	52800
	52800
	52800
	39600
	79200

	  For Sub-Frames 1,6
	Bits
	10656
	21312
	21312
	10512
	16992
	10656
	42912
	42912
	N/A
	31968
	N/A

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	12528
	25056
	N/A
	10656
	19776
	12528
	51456
	N/A
	N/A
	N/A
	N/A

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	1.966
	5.794
	4.498
	2.676
	4.918
	1.39
	12.221
	9.368
	5.091
	7.138
	6.115

	UE Category
	
	≥ 1
	≥ 2
	≥ 2
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 2
	3
	≥ 2
	4

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
As per Table 4.2-2 in TS 36.211 [4].

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 5:
Given per component carrier per codeword.

Note 6:
For R.11-3 resource blocks of RB6–RB45 are allocated.


Table A.3.4.2.1-1: Fixed Reference Channel two antenna ports (Continue)
	Parameter
	Unit
	Value

	Reference channel
	
	R.11-8 TDD
	
	
	
	
	
	
	
	
	
	

	Channel bandwidth
	MHz
	15
	
	
	
	
	
	
	
	
	
	

	Allocated resource blocks (Note 5)
	
	75
	
	
	
	
	
	
	
	
	
	

	Uplink-Downlink Configuration (Note 3)
	
	1
	
	
	
	
	
	
	
	
	
	

	Allocated subframes per Radio Frame (D+S)
	
	2+2
	
	
	
	
	
	
	
	
	
	

	Modulation
	
	16QAM
	
	
	
	
	
	
	
	
	
	

	Target Coding Rate
	
	1/2
	
	
	
	
	
	
	
	
	
	

	Information Bit Payload (Note 5)
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	19080
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,6
	Bits
	15840
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	N/A
	
	
	
	
	
	
	
	
	
	

	Number of Code Blocks
(Notes 4 and 5)
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	4
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,6
	
	3
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frame 5
	
	N/A
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frame 0
	
	N/A
	
	
	
	
	
	
	
	
	
	

	Binary Channel Bits (Note 5)
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	39600
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,6
	Bits
	32112
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	N/A
	
	
	
	
	
	
	
	
	
	

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	6.984
	
	
	
	
	
	
	
	
	
	

	UE Category
	
	≥ 2
	
	
	
	
	
	
	
	
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
As per Table 4.2-2 in TS 36.211 [4].

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 5:
Given per component carrier per codeword.

Note 6:
For R.11-3 resource blocks of RB6–RB45 are allocated.


<< Text proposal >>
<< Text proposal for normal test CA TM4 8.2.2.4.3>>

8.2.2.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port

For single carrier, the requirements are specified in Table 8.2.2.4.3-2, with the addition of the parameters in Table 8.2.2.4.3-1 and the downlink physical channel setup according to Annex C.3.2. For CA the requirements are specified in Table 8.2.2.4.3-4 and Table 8.2.2.4.3-6, with the addition of the parameters in Table 8.2.2.4.3-3 and the downlink physical channel setup according to Annex C.3.2.The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding. In Table 8.2.2.4.3-6, the CA performance requirements are defined in terms of single carrier requirements with multiple bandwidths as given in Table 8.2.2.4.3-5. The performance requirements in 8.2.2.4.3-5 do not apply for the single carrier test.
Table 8.2.2.4.3-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	-6
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	dB
	-6 (Note 1)

	
	(
	dB
	3
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	dBm/15kHz
	-98

	Precoding granularity
	PRB
	6

	PMI delay (Note 2)
	ms
	10 or 11

	Reporting interval
	ms
	1 or 4 (Note 3)

	Reporting mode
	
	PUSCH 1-2

	ACK/NACK feedback mode
	
	Bundling

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000

	PDSCH transmission mode
	
	4

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4) 

Note 3:
For Uplink - downlink configuration 1 the reporting interval will alternate between 1ms and 4ms.

Note 4:
Void.

Note 5:
Void.

Note 6:
Void.


Table 8.2.2.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (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.36 TDD
	OP.1 TDD
	EPA5
	4x2 Low
	70
	15.7
	≥2

	Note 1:
Void


Table 8.2.2.4.3-3: Test Parameters for Multi-Layer Spatial Multiplexing (FRC) for CA

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
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	dB
	-6 (Note 1)

	
	(
	dB
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	dBm/15kHz
	-98

	Precoding granularity
	PRB
	8

	PMI delay (Note 2)
	ms
	10 or 11

	Reporting interval
	ms
	1 or 4 (Note 3)

	Reporting mode
	
	PUSCH 1-2

	ACK/NACK feedback mode
	
	PUCCH format 1b with channel selection for Test 1, and PUCCH format 3 for Test 2-4

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000

	CSI request field (Note 4)
	
	‘10’

	PDSCH transmission mode
	
	4

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4) 

Note 3:
For Uplink - downlink configuration 1 the reporting interval will alternate between 1ms and 4ms.

Note 4:
Multiple CC-s under test are configured as the 1st set of serving cells by high layers.
Note 5:
The same PDSCH transmission mode is applied to each component carrier.


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

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

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

	Note 1:
The OCNG pattern applies for each CC.


Table 8.2.2.4.3-5: Single carrier performance with different bandwidths for multiple CA configurations (FRC)

	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	1.4 MHz
	R.43-1 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	2
	3 MHz
	R.43-2 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	3
	5MHz
	R.43-3 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	4
	10MHz
	R.43-4 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	5
	15MHz
	R.43-5 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	6
	20MHz
	R.43 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	[11.1]

	Note 1:
The OCNG pattern applies for each CC.


Table 8.2.2.4.3-6: Minimum performance for multiple CA configurations (FRC)
	Test number
	Aggregated Bandwidth (MHz)
	Minimum performance requirement
	UE Category

	
	
	
	

	2
	20+15
	As defined in Table 8.2.2.3.1-5 per CC
	≥5


<< Text proposal for FRC for normal CA TM4>>
Table A.3.4.2.2-1: Fixed Reference Channel four antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.12 TDD
	R.13 TDD
	R.14 TDD
	R.14-1 TDD
	R.14-2 TDD
	R.43 TDD
	R.36 TDD

	Channel bandwidth
	MHz
	1.4
	10
	10
	10
	10
	20
	10

	Allocated resource blocks (Note 6)
	
	6
	50
	50
	6
	3
	100
	50

	Uplink-Downlink Configuration (Note 4)
	
	1
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	3
	3+2
	2+2
	2
	2
	2+2
	2+2

	Modulation
	
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	64QAM

	Target Coding Rate
	
	1/3
	1/3
	1/2
	1/2
	1/2
	1/2
	1/2

	Information Bit Payload (Note 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	408
	4392
	12960
	1544
	744
	25456
	18336

	  For Sub-Frames 1,6
	Bits
	N/A
	3240
	9528
	N/A
	N/A
	21384
	15840

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	208
	4392
	 N/A
	N/A
	N/A
	N/A
	N/A

	Number of Code Blocks 
(Notes 5 and 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	1
	1
	3
	1
	1
	5
	3

	  For Sub-Frames 1,6
	
	N/A
	1
	2
	N/A
	N/A
	4
	3

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	1
	1
	 N/A
	N/A
	N/A
	N/A
	N/A

	Binary Channel Bits (Note 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	1248
	12800
	25600
	3072
	1536
	51200
	38400

	  For Sub-Frames 1,6
	Bits
	N/A
	10256
	20512
	N/A
	N/A
	41312
	30768

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	624
	12176
	 N/A
	N/A
	N/A
	N/A
	N/A

	Max. Throughput averaged over 1 frame (Note 6)
	Mbps
	0.102
	1.966
	4.498
	0.309
	0.149
	9.368
	6.835

	UE Category
	
	≥ 1
	≥ 1
	≥ 2
	≥ 1
	≥ 1
	≥ 2
	≥ 2

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2: 
For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) to avoid problems with insufficient PDCCH performance at the test point.

Note 3:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 4:
As per Table 4.2-2 in TS 36.211 [4].

Note 5:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 6:
Given per component carrier per codeword.


Table A.3.4.2.2-1: Fixed Reference Channel four antenna ports (continue)
	Parameter
	Unit
	Value

	Reference channel
	
	R.43-5 TDD
	
	
	
	
	
	

	Channel bandwidth
	MHz
	15
	
	
	
	
	
	

	Allocated resource blocks (Note 6)
	
	75
	
	
	
	
	
	

	Uplink-Downlink Configuration (Note 4)
	
	1
	
	
	
	
	
	

	Allocated subframes per Radio Frame (D+S)
	
	2+2
	
	
	
	
	
	

	Modulation
	
	16QAM
	
	
	
	
	
	

	Target Coding Rate
	
	1/2
	
	
	
	
	
	

	Information Bit Payload (Note 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	19080
	
	
	
	
	
	

	  For Sub-Frames 1,6
	Bits
	15840
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	N/A
	
	
	
	
	
	

	Number of Code Blocks 
(Notes 5 and 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	4
	
	
	
	
	
	

	  For Sub-Frames 1,6
	
	3
	
	
	
	
	
	

	  For Sub-Frame 5
	
	N/A
	
	
	
	
	
	

	  For Sub-Frame 0
	
	N/A
	
	
	
	
	
	

	Binary Channel Bits (Note 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	38400
	
	
	
	
	
	

	  For Sub-Frames 1,6
	Bits
	30912
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	N/A
	
	
	
	
	
	

	Max. Throughput averaged over 1 frame (Note 6)
	Mbps
	6.984
	
	
	
	
	
	

	UE Category
	
	≥ 2
	
	
	
	
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2: 
For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) to avoid problems with insufficient PDCCH performance at the test point.

Note 3:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 4:
As per Table 4.2-2 in TS 36.211 [4].

Note 5:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 6:
Given per component carrier per codeword.


<< Text proposal >>
<< Text proposal for intra-band contiguous CA power imbalance test 8.2.2.7>>
8.2.2.7
Carrier aggregation with power imbalance

The requirements in this section verify the ability of an intraband adjancent carrier aggregation UE to demodulate the signal transmitted by the PCell in the presence of a stronger SCell signal on an adjacent frequency. Throughput is measured on the PCell or SCell only.

8.2.2.7.1
Minimum Requirement

For CA, the requirements are specified in Table 8.2.2.7.1-2, with the addition of the parameters in Table 8.2.2.7.1-1 and the downlink physical channel setup according to Annex C.3.2. 

Table 8.2.2.7.1-1: Test Parameters for CA

	Parameter
	Unit
	Test 1
	Test 2

	Downlink power allocation
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	dBm/15kHz
	Off (Note 2)
	

	Symbols for unused PRBs
	
	OCNG (Note 3,4)
	

	Modulation
	
	64 QAM
	

	Maximum number of HARQ transmission
	
	1
	

	Redundancy version coding sequence
	
	{0}
	

	PDSCH transmission mode of PCell
	
	1
	

	PDSCH transmission mode of SCell
	
	3
	

	OCNG Pattern
	PCell
	
	OP.1 TDD
	OP.5 TDD

	
	SCell
	
	OP.5 TDD
	OP.1 TDD

	Propagation Conditions
	PCell
	
	AWGN
	Clause B.1

	
	SCell
	
	Clause B.1
	AWGN

	Correlation Matrix and Antenna
	PCell
	
	1x2
	2x2

	
	SCell
	
	2x2
	1x2

	Note 1:
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Note 2: 
No external noise sources are applied.

Note 3:
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.

Note 4:
The OCNG pattern is used to fill the SCell control channel and PDSCH.



	
	
	
	
	
	
	



	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	


Table 8.2.2.7.1-2: Minimum performance (FRC) for CA
	Test Number
	Bandwidth (MHz)
	Reference Channel
	Power at antenna port

(dBm/15KHz)
	Reference value

Fraction of Maximum

Throughput (%)
	UE Category
	CA capability

	
	PCell
	SCell
	PCell
	SCell
	
[image: image35.wmf]PCell

s

E

_

ˆ


at PCell
	
[image: image36.wmf]SCell

s

E

_

ˆ


at SCell
	
	
	

	1
	20
	20
	R.49TDD
	OCNG
	-85
	-79
	85
	≥5
	CL_C

	2
	20
	15
	OCNG
	R.49-1 TDD
	-79
	TBD
	[85]
	≥5
	CL_C


<< Text proposal for FRC for power imbalance test>>

Table A.3.4.1-7: PCell Fixed Reference Channel for CA demodulation with power imbalance 

	Parameter
	Unit
	Value

	Reference channel
	
	R.49 TDD
	R.49-1 TDD

	Channel bandwidth
	MHz
	20
	15

	Number of CRS ports
	
	1
	1

	Allocated resource blocks
	
	100
	75

	Uplink-Downlink Configuration (Note 2)
	
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	3+2
	3+2

	Modulation
	
	64QAM
	64QAM

	Coding Rate
	
	
	

	  For Sub-Frames 4,9
	
	0.84
	0.83

	  For Sub-Frames 1,6
	
	0.81
	0.80

	  For Sub-Frames 5
	
	n/a
	N/A

	  For Sub-Frames 0
	
	0.87
	0.86

	Information Bit Payload
	
	
	

	  For Sub-Frames 4,9
	Bits
	63776
	46888

	  For Sub-Frame 1,6
	Bits
	55056
	40576

	  For Sub-Frame 5
	Bits
	n/a
	N/A

	  For Sub-Frames 0
	Bits
	63776
	46888

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	

	  For Sub-Frames 4,9
	Code Blocks
	11
	8

	  For Sub-Frame 1,6
	Code Blocks
	9
	7

	  For Sub-Frame 5
	Code Blocks
	n/a
	N/A

	  For Sub-Frames 0
	Code Blocks
	11
	8

	Binary Channel Bits Per Sub-Frame
	
	
	

	  For Sub-Frames 4,9 
	Bits
	75600
	56700

	  For Sub-Frame 1,6
	Bits
	67968
	50868

	  For Sub-Frame 5
	Bits
	n/a
	N/A

	  For Sub-Frame 0
	Bits
	73512
	54612

	Max. Throughput averaged over 1 frame
	Mbps
	30.144
	22.182

	UE Category
	
	≥ 5
	≥ 3

	Note 1:
3 symbols allocated to PDCCH.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


<< Text proposal >>
<< Text proposal for sustained data rate test 8.7.2>>
8.7.2
TDD

The parameters specified in Table 8.7.2-1 are valid for all TDD tests unless otherwise stated.

Table 8.7.2-1: Common Test Parameters (TDD)

	Parameter
	Unit
	Value 

	Special subframe configuration (Note 1)
	
	4

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Maximum number of HARQ transmission
	
	4

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

	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

	Note 1:
as specified in Table 4.2-1 in TS 36.211 [4].


The requirements are specified in Table 8.7.2-3, with the addition of the parameters in Table 8.7.2-2 and the downlink physical channel setup according to Annex C.3.2. The test points are applied to UE category, CA capability and bandwidth combination with maximum aggregated bandwidth as specified in Table 8.7.2-4. The TB success rate shall be sustained during at least 300 frames.

Table 8.7.2-2: test parameters for sustained downlink data rate (TDD)

	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
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	ACK/NACK feedback mode
	Symbols for unused PRBs
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	1
	10
	1
	1 x 2
	N/A
	0
	0
	0
	-85
	Bundling
	OP.6 TDD

	2
	10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	Bundling
	OP.1 TDD

	3
	20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	Bundling
	OP.1 TDD

	3A
	15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	Multiplexing
	OP.2 TDD

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

	6A
	2x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	-

 (Note 1)
	OP.1 TDD

	6B
	15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	-
(Note 2)
	OP.1 TDD

	Note 1:
PUCCH format 1b with channel selection is used to feedback ACK/NACK.
Note 2:
PUCCH format 3 is used to feedback ACK/NACK.


Table 8.7.2-3: Minimum requirement (TDD)

	Test
	Number of bits of a DL-SCH transport block received within a TTI for normal/special sub-frame
	Measurement channel
	Reference value

	
	
	
	TB success rate [%]

	1
	10296/0
	R31-1 TDD
	95

	2
	25456/0
	R31-2 TDD
	95

	3
	51024/0
	R31-3 TDD
	95

	3A
	51024/0
	R31-3A TDD
	85

	4
	75376/0 (Note 2)
	R31-4 TDD
	85

	6
	75376/0 (Note 2)
	R.31-4 TDD
	85

	6A
	75376/0 (Note 2)
	R.31-4 TDD
	85

	6B
	55056/0 for 15MHz CC
75376/0 for 20MHz CC
	R.31-5 TDD for 15MHz CC
R.31-4 TDD for 20MHz CC
	[85]

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

Note 2:
71112 bits for sub-frame 5.

Note 3:
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 8.7.2-4: Test points for sustained data rate (FRC)
	CA config
	Bandwidth/ Bandwidth combination 
(MHz)
	Category 1
	Category 2
	Category 3
	Category 4
	Category 6
	Category 7

	Single carrier
	10
	1
	2
	-
	-
	-
	-

	
	15
	-
	-
	3A
	3A
	-
	-

	
	20
	-
	-
	3
	4
	6
	6

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

	
	15+20
	-
	-
	3 (Note 4)
	4 (Note 4)
	6B
	6B

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

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

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

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

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


<< Text proposal for FRC for sustained data rate test>>

Table A.3.9.2-1: Fixed Reference Channel for sustained data-rate test (TDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.31-1 TDD
	R.31-2 TDD
	R.31-3 TDD
	R.31-3A TDD
	R.31-4 TDD
	R.31-5 TDD

	Channel bandwidth
	MHz
	10
	10
	20
	15
	20
	15

	Allocated resource blocks
	
	Note 6
	Note 7
	Note 8
	Note 9
	Note 8
	Note 11

	Uplink-Downlink Configuration (Note 3)
	
	5
	5
	5
	1
	1
	1

	Number of HARQ Processes per component carrier
	Processes
	15
	15
	15
	7
	7
	7

	Allocated subframes per Radio Frame (D+S)
	
	8+1
	8+1
	8+1
	4
	4
	4

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	0.40
	0.59
	0.59
	0.87
	0.88
	0.85

	  For Sub-Frames 3,7,8
	
	0.40
	0.59
	0.59
	N/A
	N/A
	N/A

	  For Sub-Frames 1
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 5
	
	0.40
	0.64
	0.62
	0.88
	0.87
	0.87

	  For Sub-Frames 6
	
	0.40
	0.60
	0.60
	N/A
	N/A
	N/A

	  For Sub-Frames 0
	
	0.40
	0.62
	0.61
	0.90
	0.90
	0.88

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	10296
	25456
	51024
	51024
	75376
	55056

	  For Sub-Frames 3,7,8
	Bits
	10296
	25456
	51024
	0
	0
	0

	  For Sub-Frame 1
	Bits
	0
	0
	0
	0
	0
	0

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	51024
	71112
	52752

	  For Sub-Frame 6
	Bits
	10296
	25456
	51024
	0
	0
	0

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	51024
	75376
	55056

	Number of Code Blocks per Sub-Frame
(Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	2
	5
	9
	9
	13
	9

	  For Sub-Frames 3,7,8
	
	2
	5
	9
	N/A
	N/A
	N/A

	  For Sub-Frame 1
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 5
	
	2
	5
	9
	9
	12
	9

	  For Sub-Frame 6
	Bits
	2
	5
	9
	n/a
	N/A
	N/A

	  For Sub-Frame 0
	
	2
	5
	9
	9
	13
	9

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	26100
	43200
	86400
	58752
	86400
	64800

	  For Sub-Frames 3,7,8
	Bits
	26100
	43200
	86400
	0
	0
	0

	  For Sub-Frame 1
	Bits
	0
	0
	0
	0
	0
	0

	  For Sub-Frame 5
	Bits
	26100
	40176
	82512
	58320
	82512
	60912

	  For Sub-Frame 6
	Bits
	26100
	42768
	85968
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	26100
	41184
	84384
	56736
	84384
	62784

	Number of layers
	
	1
	2
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 10)
	Mbps
	8.237
	20.365
	40.819
	20.409
	29.724
	25.330

	UE Category
	
	≥ 1
	≥ 2
	≥ 2
	≥ 2
	≥ 3
	≥ 3

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
As per Table 4.2-2 in TS 36.211 [4].

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 5:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 6:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all subframes.

Note 7:
Resource blocks 
nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in sub-frames 0,3,4,6,7,8,9.

Note 8:
Resource blocks 
nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,3,4,6,7,8,9.

Note 9:
Resource blocks 
nPRB = 4..71 are allocated for the user data in all sub-frames

Note10:
Given per component carrier per codeword.
Note11:
Resource blocks nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..74 in other downlink sub-frames.


<< Text proposal >>
<< Text proposal for CA CQI test>>
9.6.1.2
TDD

The following requirements apply to UE Category ≥3. For the parameters specified in Table 9.6.1.2-1 and Table 9.6.1.2-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell reported according to Table A.4-3 shall be such that

wideband CQIPcell – wideband CQIScell ≥ 2
for more than 90% of the time.

Table 9.6.1.2-1: PUCCH 1-0 static test on multiple cells (TDD)

	Parameter
	Unit
	Pcell
	Scell

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB
	0

	
	[image: image41.wmf]B

r


	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	10
	4
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	dB[mW/15kHz] 
	-88
	-94
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	dB[mW/15kHz]
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 10

	cqi-pmi-ConfigurationIndex
	
	8
	13 [shift of 5 ms relative to Pcell]

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.


Table 9.6.1.2-2: PUCCH 1-0 static test (TDD)
	Test number
	Bandwidth combination
	CA capability

	1
	20MHz for both cells
	CL_C, CL_A-A

	2
	15MHz for PCell and 20MHz for SCell
	CL_C


<< Text proposal >>
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