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1. Introduction
In RAN4 #72, there were further discussion to define performance requirements for 3 DL CA and WF in [1] was agreed. In this contribution, we provide our view on test structure and initial simulation results for normal demodulation tests. 
2. Normal demodulation test

For normal demodulation test, following was agreed in WF [1]. 

· Specify normal demodulation tests based on single carrier performance requirement for 3DL CA and beyond.
· Define FRCs for all bandwidths with the same modulation order and code rate as existing 10MHz and 20MHz FRCs.
· Define tests with maximum bandwidth combination for 3DL CA and beyond.
· Interested companies could provide single cell simulation results for alignment next meeting.
· The simulation assumptions are referred to R4-144309
2.1. Single carrier performance

We first reviewed FRCs for existing CA normal demodulation tests and came up with FRC tables for TM1, TM3 and TM4 with different system bandwidth as given in Annex. FRCs are chosen such that code rate is as close as possible to target coding rate in each subframe. Simulation results based on FRC tables in Annex are shown in figure 1-3. Note that same antenna configuration and propagation channels are used as existing CA demodulation tests. It can be observed that, with aligned code rate, CINR to achieve 70% peak throughput is similar within around 1dB for different system bandwidth and thus 
Observation 1. For normal demodulation test, it is feasible to define CA performance requirement with single carrier performance when FRCs are defined with aligned code rate for different system bandwidth. 
2.2. Bandwidth combination

It was also agreed to define CA normal demodulation tests based on maximum aggregated bandwidth combination for 3 DL CA and beyond. For 2 DL CA, RAN4 selected bandwidth combination for CA normal demodulation test based on most typical bandwidth combination, i.e., 2x10MHz for FDD and 2x20MHz for TDD. In [2], overview of ongoing 3 DL CA WI was provided with classification of 3 DL CA configuration in terms of maximum bandwidth combination. Table 1 summarizes possible maximum bandwidth combination for 3 DL CA and shows which cases are already defined. It can be seen that most of bandwidth combinations with aggregated bandwidth larger than 40MHz are already defined. Furthermore, it is obvious that new 3 DL CA configurations will be introduced in the future that has maximum bandwidth combination that it not currently defined.
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(a) TM1
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Figure 1. Normalized PDSCH throughput for normal demodulation test

 For bandwidth combination selection for test case definition, we can consider following 3 methods. 

· Method 1: Define 3 DL CA tests for currently defined maximum bandwidth combination and add new bandwidth combination in the future as needed
· Method 2: Define 3 DL CA tests for all possible maximum bandwidth combination (up to 5MHx per CC bandwidth) as listed in table 1. 

· Method 3: Specify a rule to select bandwidth combination to construct CA test without explicitly providing maximum bandwidth combination table. 
Method 1 is current way specifying CA demodulation test for 2 DL CC but seems to have incur repetitive maintenance work that would not be any more necessary if we define performance requirements in terms of single carrier performance. Method 2 is alternative approach to avoid maintenance work in the future but will necessitate creation of really big table if same method is applied to 4 DL or 5 DL CA in the future. Method 3 seems to be most efficient and scalable way. 
Proposal 1. For CA normal demodulation test, specify a rule to select bandwidth combination to construct CA test without explicitly providing maximum bandwidth combination table in the specification. 

Table 1. Bandwidth combination for 3 DL CA

	Maximum bandwidth combination (MHz)
	Aggregated bandwidth (MHz)
	Defined already?

	20+20+20
	60
	Yes

	20+20+15
	55
	Yes

	20+20+10
	50
	Yes

	20+20+5
	45
	No

	20+15+15
	50
	Yes

	20+15+10
	45
	Yes

	20+15+5
	40
	No

	20+10+10
	40
	Yes

	20+10+5
	35
	No

	20+5+5
	30
	No

	15+15+15
	45
	No

	15+15+10
	40
	Yes

	15+15+5
	35
	No

	15+10+10
	35
	No

	15+10+5
	30
	No

	15+5+5
	25
	No

	10+10+10
	30
	No

	10+10+5
	25
	No

	10+5+5
	20
	No

	5+5+5
	15
	No


3. CQI test

For CQI test, following was agreed in WF[1].

· Use wideband delta CQI as the test metric 
· Option 1:
· Extend 2 DL CA CQI test to 3 DL CA 
· Define 3 cell configuration (Pcell, Scell1, Scell2)
· Determine CINR for each cell
· 12dB for Pcell, 6dB for Scell1 and 0dB for Scell 2
· Define CQI delta metric like
· CQI_Pcell - CQI_Scell1 > th1
· CQI_Scell1 - CQI_Scell2 > th2
· Option 2:
· For 3DL CA, only check the highest power and the lowest power CCs with the criteria as P(delta>=[5])>90%. 
· Option 3: for 3 DL CA, change CINRs among CCs over test duration, e.g. 
· Phase 1: (Pcell, Scell1, Scell2) CINR = (12 dB, 6 dB, 6 dB)
· Phase 2: (Pcell, Scell1, Scell2) CINR = (6 dB, 12 dB, 6 dB)
· Phase 3: (Pcell, Scell1, Scell2) CINR = (6 dB, 6 dB, 12 dB)
· Other options are not precluded.
Purpose of CA CQI test is to verify that UE is performing independent CQI calculation in each CC. Since option 2 cannot verify independent CQI calculation for CC with medium power, we would like to preclude option 2. In selecting between in option 1 and option 3, we need to consider scalability in the future. For 3 DL CA, both option 1 and option 3 would work. However, option 1 might not be easily extendable to 4 DL or 5 DL CA because, with 6dB CINR step between CC, CQI separation could be very small between two CCs at the edge. On the other hand, method in option 3 can be readily generalized to 4 or 5 DL CA. 
Proposal 2. For CA CQI test for 3 DL CA and beyond, adopt option 3 as test methodology. 

4. Soft buffer management test
For soft buffer management test, following was agreed. 
· For category 3/4 UE, apply 2DL CA soft buffer management tests which support 3DL CA and beyond. 
· For category 6/7 UE, need further study to confirm no need to specify soft buffer management test for 3DL CA since the performance loss between with and without instantaneous buffering is marginal.
Table 2 summarizes relation between soft buffer size of category 6/7 UE and channel bits for different system bandwidth and modulation. It can be seen that channel bits are larger than soft buffer bits only for 64-QAM with 20MHz system bandwidth. Also, gap between soft buffer size and channel bits is very small (76128 vs 79200), which would cause only small performance degradation for UE without instantaneous buffer. Figure 2 shows fixed MCS PDSCH throughput comparison of cat 6/7 UE with and without instantaneous buffer. We can observe that the performance gap is less than 1dB and thus soft buffer management test is not feasible for cat 6/7 UE with 3 DL CC. 
Observation 2. Soft buffer management test for cat 6/7 UE for 3 DL CA is not feasible. 

Table 2. Soft buffer and channel bit size for cat 6/7 UE with 3 DL CC
	UE category
	soft buffer size
	Bandwidth (MHz)
	Modulation.
	Channel bits

	6/7
	76128
	20
	16-QAM
	52800

	
	
	
	64-QAM
	79200

	
	
	15
	16-QAM
	39600

	
	
	
	64-QAM
	59400

	
	
	10
	16-QAM
	26400

	
	
	
	64-QAM
	39600
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Figure 2. PDSCH throughput for cat 6/7 UE with and without instantaneous buffer
5. Sustained data rate test
For sustained data rate test, following was agreed in WF [1].
· The sustained downlink data rate shall be verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. Hence, it might be not feasible to specify SDR test in terms of single carrier requirements.
· For category 3/4 UE, don’t specify SDR test for 3 DL CA and beyond. 
· For category 6/7/9/10 UE, the solution for specifying SDR test is FFS.
Category 6/7 UE has demodulation capability for 2x20MHz with up to rank 2. Thus, if we try to define sustained data rate for cat 6/7 UE for 3 DL CA, we would not be able to apply peak MCS and/or full PRB allocation. Since all 3 DL CA configuration would have 2 DL CA fallback configuration, we would like to propose to apply 2 DL CA sustained data rate test for cat 6/7 UE. 
Proposal 3. For 3 DL CA cat 6/7 UE, apply 2 DL CA sustained data rate test for cat 6/7 UE. 

Category 9/10 UE can demodulate up to 3x20MHz with rank 2 and thus we need to define new 3 DL CA sustained rate test for cat 9/10 UE. In order to be able to apply sustained data rate to maximum bandwidth combination, which could be different for different CA configurations, we should define sustained data rate for various maximum bandwidth combination. If we look at existing FDD 2 DL CA sustained data rate test for cat 6/7 UE, same FRC and performance requirement is applied if system bandwidth of component carrier is same irrespective of bandwidth combination, which is pretty similar to new test structure for normal demodulation test based on single carrier performance. We would like to propose following method to define 3 DL CA sustained data rate for cat 9/10 UE. 
· Reuse per-CC FRC for 2 DL CA sustained data rate for cat 6/7 UE. 
· R.31-4 FDD for FDD 20MHz system bandwidth

· R.31-5 FDD for FDD 15MHz system bandwidth

· R.31-3A FDD for FDD 10MHz system bandwidth

· R.31-4 TDD for TDD 20MHz system bandwidth

· TBD for TDD 15MHz system bandwidth

· Specify per-CC TB success rate at 85% since code rate is high.
· Specify a rule to select bandwidth combination to construct sustained data rate test for 3 DL CA cat 9/10 UE without explicitly providing maximum bandwidth combination table in the specification. 

Proposal 4. For 3 DL CA cat 9/10 UE, define sustained data test in terms of per-CC TB success rate. Reuse FRCs for 2 DL CA cat 6/7 sustained data rate test.

6. Conclusion 

In this contribution, we provided our view on 3 DL CA performance requirements and initial simulation results. According to our analyses, our observations and proposals are as following. 
Observation 1. For normal demodulation test, it is feasible to define CA performance requirement with single carrier performance when FRCs are defined with aligned code rate for different system bandwidth. 

Observation 2. Soft buffer management test for cat 6/7 UE for 3 DL CA is not feasible. 

Proposal 1. For CA normal demodulation test, specify a rule to select bandwidth combination to construct CA test without explicitly providing maximum bandwidth combination table in the specification. 

Proposal 2. For CA CQI test for 3 DL CA and beyond, adopt option 3 as test methodology. 

Proposal 3. For 3 DL CA cat 6/7 UE, apply 2 DL CA sustained data rate test for cat 6/7 UE. 

Proposal 4. For 3 DL CA cat 9/10 UE, define sustained data test in terms of per-CC TB success rate. Reuse FRCs for 2 DL CA cat 6/7 sustained data rate test.
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Annex. FRCs for normal demodulation test

Table A1: FDD TM1 Fixed Reference Channel QPSK R=1/3

	Parameter
	Unit
	Value

	Reference channel
	
	R.4 FDD
	R.42

FDD
	R.2 FDD
	R.2-3 FDD
	R.2-5 FDD
	R.2-15 FDD

	Channel bandwidth
	MHz
	1.4
	20
	10
	3
	5
	3

	Allocated resource blocks (Note 4)
	
	6
	100
	50
	15
	25
	75

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

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

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	8760
	4392
	1320
	2216
	6712

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

	  For Sub-Frame 0
	Bits
	152
	8760
	4392
	1064
	1800
	6712

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	

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

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

	  For Sub-Frame 0
	
	1
	2
	1
	1
	1
	2

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	27600
	13800
	3780
	6300
	20700

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

	  For Sub-Frame 0
	Bits
	528
	26760
	12960
	2940
	5460
	19860

	Max. Throughput averaged over 1 frame

(Note 4)
	Mbps
	0.342
	7.884
	3.953
	1.162
	1.953


	6.041

	UE Category
	
	≥ 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.
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 A2: TDD TM1 Fixed Reference Channel QPSK R=1/3

	Parameter
	Unit
	Value

	Reference channel
	
	R.4 TDD
	R.42 TDD
	R.2 TDD
	R.2-3 TDD
	R.2-5 TDD
	R.2-15 TDD

	Channel bandwidth
	MHz
	1.4
	20
	10
	3
	5
	15

	Allocated resource blocks (Note 6)
	
	6
	100
	50
	15
	25
	75

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

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

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

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

	Information Bit Payload (Note 6)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	408
	8760
	4392
	1320
	2216
	6712

	  For Sub-Frames 1,6
	Bits
	N/A
	7736 (6)
	3240 (5)
	1128 (6)
	1864 (6)
	5992 (6)

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

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

	  For Sub-Frame 0
	Bits
	208
	8760
	4392
	1064
	1800
	6712

	Number of Code Blocks
(Notes 5 and 6)
	
	
	
	
	
	
	

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

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

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

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

	  For Sub-Frame 0
	
	1
	2
	1
	1
	1
	2

	Binary Channel Bits (Note 6)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	1368
	27600
	13800
	3780
	6300
	20700

	  For Sub-Frames 1,6
	Bits
	N/A
	22656
	11256
	3276
	5556
	16956

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

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

	  For Sub-Frame 0
	Bits
	672
	26904
	13104
	3084
	5604
	20004

	Max. Throughput averaged over 1 frame (Note 6)
	Mbps
	0.120
	4.175
	1.966
	0.596
	0.996
	3.212

	UE Category
	
	≥ 1
	≥ 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.


Table A3: FDD TM3 Fixed Reference Channel 16QAM R=1/2

	Parameter
	Unit
	Value

	Reference channel
	
	R.11-1.4 FDD
	R.11-3 FDD
	R.11-2 FDD
	R.11 FDD
	R.11-15 FDD
	R.30 FDD

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks (Note 4)
	
	6
	15
	25
	50
	75
	100

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

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

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1352
	3368
	5736
	12960
	19080
	25456

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

	  For Sub-Frame 0
	Bits
	504
	2664
	4968
	12960
	19080
	25456

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	1
	1
	3
	4
	5

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

	  For Sub-Frame 0
	
	
	
	1
	3
	4
	5

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2592
	7200
	12000
	26400
	39600
	52800

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

	  For Sub-Frame 0
	Bits
	960
	5568
	10368
	24768
	37968
	51168

	Max. Throughput averaged over 1 frame

(Note 4)
	Mbps
	1.132
	2.961
	5.086
	11.664
	17.172
	22.910

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 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.
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 A4: TDD TM3 Fixed Reference Channel 16QAM R=1/2

	Parameter
	Unit
	Value

	Reference channel
	
	R.11-1.4 TDD
	R.11-3 TDD
	R.11-5 TDD
	R.11-10 TDD
	R.11-15 TDD
	R.11-20 TDD

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks (Note 6)
	
	6
	15
	25
	50
	75
	100

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

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

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

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

	Information Bit Payload (Note 6)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	1352
	3368
	5736
	12960
	19080
	25456

	  For Sub-Frames 1,6
	Bits
	1128
	3112
	5160
	10680
	15840
	21384

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

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

	  For Sub-Frame 0
	Bits
	N/A
	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
	1
	3
	4
	5

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

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

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

	  For Sub-Frame 0
	
	1
	2
	1
	1
	1
	2

	Binary Channel Bits (Note 6)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	2592
	7200
	12000
	26400
	39600
	52800

	  For Sub-Frames 1,6
	Bits
	2304
	6192
	10512
	21312
	32112
	42912

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

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

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

	Max. Throughput averaged over 1 frame (Note 6)
	Mbps
	0.496
	1.296
	2.179
	4.728
	6.984
	9.368

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 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 A5: FDD TM4 Fixed Reference Channel 16QAM R=1/2

	Parameter
	Unit
	Value

	Reference channel
	
	R.14-1.4 FDD
	R.14-3 FDD
	R.14-2 FDD
	R.14 FDD
	R.14-15 FDD
	R.14-3 FDD

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks (Note 4)
	
	6
	15
	25
	50
	75
	100

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

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

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1192
	3368
	5736
	12960
	19080
	25456

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

	  For Sub-Frame 0
	Bits
	504
	2664
	4968
	11448
	19080
	22920

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	1
	1
	3
	4
	5

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

	  For Sub-Frame 0
	
	1
	1
	1
	2
	4
	4

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2496
	6960
	11600
	25600
	38400
	51200

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

	  For Sub-Frame 0
	Bits
	960
	5424
	10064
	24064
	36864
	49664

	Max. Throughput averaged over 1 frame

(Note 4)
	Mbps
	1.132
	2.961
	5.086
	11.513
	17.172
	22.657

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 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.
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 A6: TDD TM4 Fixed Reference Channel 16QAM R=1/2

	Parameter
	Unit
	Value

	Reference channel
	
	R.43-1.4 TDD
	R.43-3 TDD
	R.43-5 TDD
	R.43-10 TDD
	R.43-15 TDD
	R.43 TDD

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks (Note 6)
	
	6
	15
	25
	50
	75
	100

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

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

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

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

	Information Bit Payload (Note 6)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	1192 (12)
	3368 (13)
	5736 (13)
	12960 (14)
	19080 (14)
	25456 (14)

	  For Sub-Frames 1,6
	Bits
	1128 (15)
	2856 (14)
	5160 (15)
	10680 (15)
	15840 (15)
	21384 (15)

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

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

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

	Number of Code Blocks
(Notes 5 and 6)
	
	
	
	
	
	
	5

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

	  For Sub-Frames 1,6
	
	
	
	
	
	
	

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

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

	  For Sub-Frame 0
	
	
	
	
	
	
	

	Binary Channel Bits (Note 6)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	2496
	6960
	11600
	25600
	38400
	51200

	  For Sub-Frames 1,6
	Bits
	2208
	5952
	10112
	20512
	30912
	41312

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

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

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

	Max. Throughput averaged over 1 frame (Note 6)
	Mbps
	0.496
	1.245
	2.179
	4.728
	6.984
	9.368

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