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1 Introduction
In RAN4 meeting #74, the way forward on 256QAM demodulation performance requirements was agreed, and accordingly the new 256QAM sustained data rate tests for single carrier, FDD/TDD CA, TDD-FDD CA and DC were agreed to specify. For sustained data rate test the main issue is how to choose the proper MCS. There were two divergent opinions: one camp thought the largest MCS should be used since the sustained data rate test serves as verification of the peak data rate; the other thought that largest MCS with 256QAM leads to too high SNR to be tested and therefore proposed to use the second largest MCS, i.e., MCS #26.
After discussion, there were two options for further discussion:
· Option 1: MCS#27, skipping SF #0, #5
· FFS for TB success rate

· Option 2: MCS#26
The idea behind Option 1 is to skip the subframes with very high coding rate but to verify the support of peak data rate in the rest of subframes. 
In this contribution, firstly we will provide the framework for 256QAM sustained data rate test considering the single carrier and FDD/TDD CA. Secondly, we will provide the simulation results and try to find an acceptable way to design the sustained data rate test for 256QAM.
2 256QAM sustained data rate test cases and simulation results
2.1 Test cases
In TS36.306, the new UE categories 11~15 are specified to support 256QAM as shown below. And the new RF capability parameter is specified as dl-256QAM-r12 to indicate whether UE supports 256QAM or not, i.e., This field is only applicable for UEs of category 11-14. It is mandatory for UEs of category 13-14 to support this feature. A UE that supports 256QAM in DL shall support 256QAM in DL in all supported frequency bands.
----------------------------------------------- Text of TS36.306 -------------------------------------------------

Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	Category 11
	603008
149776*2*2= 599104;

195816*2+97896*2= 587424
75376*2*4=603008

97896*2*2= 587376
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	Category 12
	603008
149776*2*2= 599104;

195816*2*1.5= 587448
75376*2*4=603008

97896*2*3= 587376
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.


Table 4.1A-1: Downlink physical layer parameter values set by the field ue-CategoryDL
	UE DL Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	DL Category 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 11
	603008
149776*2*2= 599104;

195816*2+97896*2= 587424
75376*2*4=603008

97896*2*2= 587376
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 12
	603008
149776*2*2= 599104;

195816*2*1.5= 587448
75376*2*4=603008

97896*2*3= 587376
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 13
	391632
195816*2=391632;

97896*2*2= 391584
	195816 (4 layers)
97896 (2 layers)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656
	47431680
	8

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.
NOTE 2:
Within one TTI, a UE indicating category 0 shall be able to receive up to 1000 bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI/P-RNTI/SI-RNTI/RA-RNTI and up to 2216 bits for another transport block associated with P-RNTI/SI-RNTI/RA-RNTI


----------------------------------------------- Text of TS36.306 -------------------------------------------------

Although in way forward RAN4 had agreed that for 256QAM sustained data rate test RAN4 should specify:
· FDD single carrier and FDD CA:

· Single carrier: 20MHz

· 2DL CA+256QAM: 2x10MHz, 10+15MHz, 10+20MHz, 2x15MHz, 15+20MHz, 20+20MHz

· 3DL CA+256QAM: 3x20MHz, 15+20+20MHz, 10+20+20MHz, 15+15+20MHz, 10+15+20MHz, 10+10+20MHz, 10+15+15MHz, 5+10+20MHz
· TDD single carrier and TDD CA:

· Single carrier: 20MHz

· 2DL CA + 256QAM: 15+20MHz, 2x20MHz

· 3DL CA + 256QAM: 3x20MHz, 15+20+20MHz

· TDD FDD CA

· 2DL TDD FDD CA + 256QAM: 2x20MHz, 10+20MHz, 10+10MHz, 5+10MHz

· 3DL TDD FDD CA + 256QAM: 3x20MHz, 15+20+20MHz, 10+20+20MHz

· DC + 256QAM

· FFS
We would like to elaborate more on the design of sustained data rate tests relatively to UE category. Like what RAN4 did in previous releases for UE category 5 and 8, we propose not to define the sustained data rate test for DL UE category 14 in Rel-12, since it requires the support of 8 layer transmission, and thus in Rel-12 RAN4 should focus on UE category 11~13.
In Table 1, we analyze the combinations of CA and modulation schemes to reach the downlink peak data rate for separate UE categories and share our view on how to specify the sustained data rate tests.
· Proposal 1: we propose to specify the sustained data rate test for UE category 11~14 in the way given in Table 1.

Table 1: Analysis of the way to reach peak data rate for separate UE categories

	UE Category
	Combinations to reach peak rate
	How to specify the SDR tests

	Category 11/12
	Combination 1: 

64QAM, 4×4 MIMO 4-layer transmission, 2CC CA;
	RAN4 should specify corresponding SDR tests in 4Rx UE work item.

	
	Combination 2: 

256QAM, 4×4 MIMO 4-layer transmission on one CC and 2-layer transmission on the other CC;
	RAN4 should specify corresponding SDR tests in 4Rx UE work item.

	
	Combination 3: 

64QAM, 2-layer transmission, 4CC CA;
	RAN4 should specify corresponding SDR tests in 4CC CA WI.

	
	Combination 4: 

256QAM, 2-layer transmission, 3CC CA
	RAN4 should specify corresponding SDR tests in SCE WI.

	Category 13
	Combination 1: 

256QAM, 4×4 MIMO 4-layer transmission, single carrier
	RAN4 should specify corresponding SDR tests in 4Rx UE work item. There is no need to specify the 64QAM SDR tests for it, since 256QAM is mandatory to these categories.

	
	Combination 2: 

256QAM, 2-layer transmission, 2CC CA.
	RAN4 should specify corresponding SDR tests in SCE WI. There is no need to specify the 64QAM SDR tests for it, since 256QAM is mandatory to these categories.


Table 2 and Table 3 provide the framework for FDD and TDD sustained data rate tests. The detailed simulation assumptions including the FRC-s are given in Annex.
Table 2: Sustained data rate tests (FDD)

	Test
	Bandwidth (MHz)
	Number of bits of a DL-SCH transport block received within a TTI (Note 3)
	Measurement channel
	Reference value

	
	
	
	
	TB success rate [%]

	1
	20
	97896
	R.xx FDD
	TBD

	2
	2x10
	48936
	R.xx-2 FDD
	TBD

	3
	10+15
	48936 for 10MHz CC

75376 for 15MHz CC
	R.xx-2 FDD for 10MHz CC

R.xx-1 FDD for 15MHz CC
	TBD

	4
	10+20
	48936 for 10MHz CC

97896 for 20MHz CC
	R.xx-2 FDD for 10MHz CC

R.xx FDD for 20MHz CC
	TBD

	5
	2x15
	75376
	R.xx-1 FDD
	TBD

	6
	15+20
	75376 for 15MHz CC

97896 for 20MHz CC
	R.xx-1 FDD for 15MHz CC

R.xx FDD for 20MHz CC
	TBD

	7
	2x20
	97896
	R.xx FDD
	TBD

	8
	3x20
	97896
	R.xx FDD
	TBD

	9
	15+20+20
	75376 for 15MHz CC

97896 for 20MHz CC
	R.xx-1 FDD for 15MHz CC

R.xx FDD for 20MHz CC
	TBD

	10
	10+20+20
	48936 for 10MHz CC

97896 for 20MHz CC
	R.xx-2 FDD for 10MHz CC

R.xx FDD for 20MHz CC
	TBD

	11
	15+15+20
	75376 for 15MHz CC

97896 for 20MHz CC
	R.xx-1 FDD for 15MHz CC

R.xx FDD for 20MHz CC
	TBD

	12
	10+15+20
	48936 for 10MHz CC

75376 for 15MHz CC

97896 for 20MHz CC
	R.xx-2 FDD for 10MHz CC

R.xx-1 FDD for 15MHz CC

R.xx FDD for 20MHz CC
	TBD

	13
	10+10+20
	48936 for 10MHz CC

97896 for 20MHz CC
	R.xx-2 FDD for 10MHz CC

R.xx FDD for 20MHz CC
	TBD

	14
	10+15+15
	48936 for 10MHz CC

75376 for 15MHz CC
	R.xx-2 FDD for 10MHz CC

R.xx-1 FDD for 15MHz CC
	TBD

	15
	5+10+20
	24496 for 5MHz CC

48936 for 10MHz CC

97896 for 20MHz CC
	R.xx-3 FDD for 5MHz CC

R.xx-2 FDD for 10MHz CC

R.xx FDD for 20MHz CC
	TBD

	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.

Note 3:
0 bits for sub-frame 0 and 5.


Table 3: Sustained data rate test (TDD)

	Test
	Bandwidth (MHz)
	Number of bits of a DL-SCH transport block received within a TTI for normal/special sub-frame (Note 3)
	Measurement channel
	Reference value

	
	
	
	
	TB success rate [%]

	1
	20
	97896/0
	R.yy TDD
	TBD

	2
	15+20
	75376/0 for 15MHz CC

97896/0 for 20MHz CC
	R.yy-1 TDD for 15MHz CC

R.yy TDD for 20MHz CC
	TBD

	3
	2x20
	97896/0
	R.yy TDD
	TBD

	4
	3x20
	97896/0
	R.yy TDD
	TBD

	5
	15+20+20
	75376/0 for 15MHz CC

97896/0 for 20MHz CC
	R.yy-1 TDD for 15MHz CC

R.yy TDD for 20MHz CC
	TBD

	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.

Note 3:
FFS bits for sub-frame 0 and 5.


2.2 Simulation results for different Options
The simulation results for different Options are provided for different test cases in Figure 1. We consider the following options:

· Option 1: MCS#27, skipping SF #0, #5
· Option 2: MCS#26;

· Option 3: MCS#27 in subframe 4, 6, 7, 8, 9, and MCS#26 in subframe 0, 1, 2, 3, 5
By comparing the simulation results in Figure 1(a) and Figure 1(c), it is observed that the required SNR by using Option 2 will be reduced by around or less than 0.5 dB. Comparing results in Figure 1(a) and Figure 1(b), for Option 3 the SNR will be reduced by around 1dB. By using Option 3, the 85% throughput for 15MHz, which is the worst case, could be achieved at around 25dB without impairment margin. And Option 3 would be beneficial for sustained data rate test by scheduling all the available downlink subframes continuously.
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(a) Performance using MCS#27 with subframe 0 and 5, single carrier; using MCS#26 with subframe 0 and 5 
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(b) Performance using MCS#27 in subframe 4, 6, 7, 8, 9, and using MCS#26 in subframe 0, 1, 2, 3, 5 (corresponding to FDD xx MHz subframe 0, 1, 2, 3, 5 MCS26); using MCS#27 with subframe 0 and 5 (corresponding to FDD xx MHz highest MCS)
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(c) Performance using MCS#27 and skipping subframe 0 and 5, single carrier; using MCS#27 in all the subframes
Figure 1: Simulation results for FDD sustained-data rate tests

3 Discussion
The concern is that the required SNR would be too high and too challenging for UE receiver RF implementation. But in our view, if the largest TB size was not applied in the SDR test, the deliver of packets from the physical layer to higher layer could not be fully verified, and it also means that the announced peak data rate for UE category 11~15 by using could not be reached.

Secondly since it is mandatory for UEs of category 13-15 to support 256QAM, the new sustained data rate test with 256QAM should be specified.
According to the simulation results, by using Option 3, the required SNR is around 24.3~25dB for 80%~85% reference levels.
In sum, we propose that

· Proposal 2: for 256QAM sustained data rate test, we propose that
· Select the largest TB size on each subframe according to available PRB number for downlink transmission;

· Allocate 1 OFDM symbol for PDCCH for all the bandwidths;
· To address the concern on high SNR, one compromise is to consider MCS#27 in subframe 4, 6, 7, 8, 9, and MCS#26 in subframe 0, 1, 2, 3, 5 (to simplify the test setup such that each CC could be allowed as PCell).
4 Conclusions
In this contribution, we provide the simulation results and discuss the remaining issues for 256QAM sustained data rate tests. The proposals are summarized below.
· Proposal 1: we propose to specify the sustained data rate test for UE category 11~13 in the way given in Table 1.

Table 1: Analysis of the way to reach peak data rate for separate UE categories

	UE Category
	Combinations to reach peak rate
	How to specify the SDR tests

	Category 11/12
	Combination 1: 

64QAM, 4×4 MIMO 4-layer transmission, 2CC CA;
	RAN4 should specify corresponding SDR tests in 4Rx UE work item.

	
	Combination 2: 

256QAM, 4×4 MIMO 4-layer transmission on one CC and 2-layer transmission on the other CC;
	RAN4 should specify corresponding SDR tests in 4Rx UE work item.

	
	Combination 3: 

64QAM, 2-layer transmission, 4CC CA;
	RAN4 should specify corresponding SDR tests in 4CC CA WI.

	
	Combination 4: 

256QAM, 2-layer transmission, 3CC CA
	RAN4 should specify corresponding SDR tests in SCE WI.

	Category 13
	Combination 1: 

256QAM, 4×4 MIMO 4-layer transmission, single carrier
	RAN4 should specify corresponding SDR tests in 4Rx UE work item. There is no need to specify the 64QAM SDR tests for it, since 256QAM is mandatory to these categories.

	
	Combination 2: 

256QAM, 2-layer transmission, 2CC CA.
	RAN4 should specify corresponding SDR tests in SCE WI. There is no need to specify the 64QAM SDR tests for it, since 256QAM is mandatory to these categories.


· P roposal 2: for 256QAM sustained data rate test, we propose that
· Select the largest TB size on each subframe according to available PRB number for downlink transmission;

· Allocate 1 OFDM symbol for PDCCH for all the bandwidths;
· To address the concern on high SNR, one compromise is to consider MCS#27 in subframe 4, 6, 7, 8, 9, and MCS#26 in subframe 0, 1, 2, 3, 5 (to simplify the test setup such that each CC could be allowed as PCell).
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6 Annex: simulation parameters for sustained data rate test with 256QAM
6.1 FDD SDR tests

Table A.1: 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 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

	Transmission mode
	
	TM3

	Antenna configuration
	
	2 x 2

	Codebook subset restriction
	
	10

	Downlink power allocation
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at antenna port
	dBm/15kHz
	-85

	Symbols for unused PRBs
	
	OP.1 FDD

	ACK/NACK feedback
	
	PUCCH format 1 for single carrier case

PUCCH format 3 for CA test cases


Table A.2 Fixed Reference Channel for sustained data-rate test (MCS 26)

	Parameter
	Unit
	Value

	Reference channel
	
	R.31-x1 FDD
	R.31-x2 FDD
	R.31-x3

FDD
	R.31-x4

FDD

	Channel bandwidth
	MHz
	20
	15
	10
	5

	Allocated resource blocks (Note 8)
	
	Note 7
	Note 11
	Note 6
	Note 6

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM

	Coding Rate
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.74
	0.74
	0.74
	0.77

	  For Sub-Frame 5
	
	0.75
	0.77
	0.77
	0.79

	  For Sub-Frame 0
	
	0.76
	0.77
	0.78
	0.84

	Information Bit Payload (Note 8)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	84760
	63776
	42368
	21384

	  For Sub-Frame 5
	Bits
	81176
	61664
	40576
	19848

	  For Sub-Frame 0
	Bits
	84760
	63776
	42368
	21384

	Number of Code Blocks
(Notes 3 and 8)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	14
	11
	7
	4

	  For Sub-Frame 5
	Bits
	14
	11
	7
	4

	  For Sub-Frame 0
	Bits
	14
	11
	7
	4

	Binary Channel Bits (Note 8)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	115200
	86400
	57600
	28800

	  For Sub-Frame 5
	Bits
	109440
	80640
	52992
	25344

	  For Sub-Frame 0
	Bits
	111936
	83136
	54336
	25536

	Number of layers
	
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	84.402
	63.565
	42.189
	42.189

	UE Categories
	
	11-15
	11-15
	11-15
	11-15


Table A.3: Fixed Reference Channel for sustained data-rate test (highest MCS)

	Parameter
	Unit
	Value

	Reference channel
	
	R.31-x1 FDD
	R.31-x2 FDD
	R.31-x3 FDD
	R.31-x4 FDD

	Channel bandwidth
	MHz
	5
	10
	20
	15

	Allocated resource blocks (Note 4)
	PRB
	25
	50
	100
	75

	Allocated subframes per Radio Frame
	
	8
	8
	8
	8

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM

	Coding Rate
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.85
	0.85
	0.85
	0.88

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

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

	Information Bit Payload (Note 4)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	24496
	48936
	97896
	75376

	  For Sub-Frame 5
	Bits
	0
	0
	0
	0

	  For Sub-Frame 0
	Bits
	0
	0
	0
	0

	Number of Code Blocks (Notes 3 and 4)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4
	8
	16
	13

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

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

	Binary Channel Bits (Note 4)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	28800
	57600
	115200
	86400

	  For Sub-Frame 5
	Bits
	25344
	52992
	109440
	80640

	  For Sub-Frame 0
	Bits
	25536
	54336
	111936
	83136

	Number of layers
	
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	19.597
	39.149
	78.317
	60.301

	UE Categories
	
	11-15
	11-15
	11-15
	11-15

	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:
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 4: 
Given per component carrier per codeword.


Table A.4: Minimum requirement (FDD)

	Test
	Bandwidth (MHz)
	Maximum number of bits of a DL-SCH transport block received within a TTI (Note 3)
	Measurement channel
	Reference value

	
	
	
	
	TB success rate [%]

	1
	20
	97896
	R.xx-3 FDD
	TBD

	2
	2x10
	48936
	R.xx-1 FDD
	TBD

	3
	10+15
	48936 for 10MHz CC

75376 for 15MHz CC
	R.xx-1 FDD for 10MHz CC

R.xx-2 FDD for 15MHz CC
	TBD

	4
	10+20
	48936 for 10MHz CC

97896 for 20MHz CC
	R.xx-1 FDD for 10MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	5
	2x15
	75376
	R.xx-2 FDD
	TBD

	6
	15+20
	75376 for 15MHz CC

97896 for 20MHz CC
	R.xx-2 FDD for 15MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	7
	2x20
	97896
	R.xx-3 FDD
	TBD

	8
	3x20
	97896
	R.xx-3 FDD
	TBD

	9
	15+20+20
	75376 for 15MHz CC

97896 for 20MHz CC
	R.xx-2 FDD for 15MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	10
	10+20+20
	48936 for 10MHz CC

97896 for 20MHz CC
	R.xx-1 FDD for 10MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	11
	15+15+20
	75376 for 15MHz CC

97896 for 20MHz CC
	R.xx-2 FDD for 15MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	12
	10+15+20
	48936 for 10MHz CC

75376 for 15MHz CC

97896 for 20MHz CC
	R.xx-1 FDD for 10MHz CC

R.xx-2 FDD for 15MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	13
	10+10+20
	48936 for 10MHz CC

97896 for 20MHz CC
	R.xx-1 FDD for 10MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	14
	10+15+15
	48936 for 10MHz CC

75376 for 15MHz CC
	R.xx-1 FDD for 10MHz CC

R.xx-2 FDD for 15MHz CC
	TBD

	15
	5+10+20
	24496 for 5MHz CC

48936 for 10MHz CC

97896 for 20MHz CC
	R.xx FDD for 5MHz CC

R.xx-1 FDD for 10MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	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.

Note 3:
0 bits for sub-frame 0 and 5.


Table A.5: Test points for sustained data rate (FRC)
	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 13
(Note 5)
	Cat. 14
(Note 5)
	Cat. 11
	Cat. 12
	
	
	
	

	Single carrier
	20
	1
	1
	-
	-
	
	
	
	

	CA with 2CCs
	2x10
	2
	2
	2
	2
	
	
	
	

	
	10+15
	3
	3
	3
	3
	
	
	
	

	
	10+20
	4
	4
	4
	4
	
	
	
	

	
	2x15
	5
	5
	5
	5
	
	
	
	

	
	15+20
	6
	6
	6
	6
	
	
	
	

	
	20+20
	7
	7
	7
	7
	
	
	
	

	CA with 3CCs
	3x20
	7
	7
	8
	8
	
	
	
	

	
	15+20+20
	7
	7
	9
	9
	
	
	
	

	
	10+20+20
	7
	7
	10
	10
	
	
	
	

	
	15+15+20
	6
	6
	11
	11
	
	
	
	

	
	10+15+20
	6
	6
	12
	12
	
	
	
	

	
	10+10+20
	13
	13
	13
	13
	
	
	
	

	
	10+15+15
	14
	14
	14
	14
	
	
	
	

	
	5+10+20
	15
	15
	15
	15
	
	
	
	


6.2 TDD SDR tests

Table A.6: Test Parameters (TDD)

	Parameter
	Unit
	Value 

	Special subframe configuration (Note 1)
	
	4

	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 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

	Transmission mode
	
	TM3

	Antenna configuration
	
	2 x 2

	Codebook subset restriction
	
	10

	Downlink power allocation
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at antenna port
	dBm/15kHz
	-85

	Symbols for unused PRBs
	
	OP.1 TDD

	ACK/NACK feedback
	
	PUCCH format 1 with multiplexing for single carrier case

PUCCH format 3 for CA test cases

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


Table A.7: Minimum requirement (TDD)

	Test
	Bandwidth (MHz)
	Maximum number of bits of a DL-SCH transport block received within a TTI for normal/special sub-frame (Note 3)
	Measurement channel
	Reference value

	
	
	
	
	TB success rate [%]

	1
	20
	97896/0
	R.xx-3 FDD
	TBD

	2
	15+20
	75376/0 for 15MHz CC

97896/0 for 20MHz CC
	R.xx-2 FDD for 15MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	3
	2x20
	97896/0
	R.xx-3 FDD
	TBD

	4
	3x20
	97896/0
	R.xx-3 FDD
	TBD

	5
	15+20+20
	75376/0 for 15MHz CC

97896/0 for 20MHz CC
	R.xx-2 FDD for 15MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	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.

Note 3:
0 bits for sub-frame 0 and 5.


Table A.8: Test points for sustained data rate (FRC)
	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 13
(Note 5)
	Cat. 14
(Note 5)
	Cat. 11
	Cat. 12
	
	
	
	

	Single carrier
	20
	1
	1
	-
	-
	
	
	
	

	CA with 2CCs
	15+20
	2
	2
	2
	2
	
	
	
	

	
	2x20
	3
	3
	3
	3
	
	
	
	

	CA with 3CCs
	3x20
	4
	4
	4
	4
	
	
	
	

	
	15+20+20
	5
	5
	5
	5
	
	
	
	


Table A.9: Fixed Reference Channel for sustained data-rate test (TDD)
	Parameter
	Unit
	Value

	Reference channel
	
	R.yy TDD
	R.yy-1 TDD
	
	
	

	Channel bandwidth
	MHz
	15
	20
	
	
	

	Allocated resource blocks
	
	Note 5
	Note 6
	
	
	

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	
	
	

	Number of HARQ Processes per component carrier
	Processes
	7
	7
	
	
	

	Allocated subframes per Radio Frame (D+S)
	
	2+0
	2+0
	
	
	

	Modulation
	
	256QAM
	256QAM
	
	
	

	Target Coding Rate
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	0.88
	0.85
	
	
	

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

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

	  For Sub-Frames 5
	
	N/A
	N/A
	
	
	

	  For Sub-Frames 0
	
	N/A
	N/A
	
	
	

	Information Bit Payload
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	75376
	97896
	
	
	

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

	  For Sub-Frame 1, 6
	Bits
	0
	0
	
	
	

	  For Sub-Frame 5
	Bits
	0
	0
	
	
	

	  For Sub-Frame 0
	Bits
	0
	0
	
	
	

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

	  For Sub-Frames 4,9 
	
	13
	16
	
	
	

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

	  For Sub-Frame 1, 6
	
	N/A
	N/A
	
	
	

	  For Sub-Frame 5
	
	12
	16
	
	
	

	  For Sub-Frame 6
	Bits
	13
	16
	
	
	

	  For Sub-Frame 0
	
	
	
	
	
	

	Binary Channel Bits Per Sub-Frame
	
	86400
	115200
	
	
	

	  For Sub-Frames 4,9 
	Bits
	N/A
	N/A
	
	
	

	  For Sub-Frames 2,3,7,8
	Bits
	71424
	95424
	
	
	

	  For Sub-Frame 1, 6
	Bits
	81216
	110016
	
	
	

	  For Sub-Frame 5
	Bits
	83712
	112512
	
	
	

	  For Sub-Frame 0
	Bits
	2
	2
	
	
	

	Number of layers
	
	15.075
	19.579
	
	
	

	Max. Throughput averaged over 1 frame (Note 10)
	Mbps
	11-15
	11-15 
	
	
	

	UE Category
	
	11-15
	11-15 
	
	
	

	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 = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..74 in other downlink sub-frames.
Note 6:
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.
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