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1. Introduction
In the previous RAN4 WG meeting the demodulation tests for PDSCH with EPDCCH scheduling were discussed and a number of agreements on the tests purposes, methodology and parameters were reached [1], [2]. In particular, the following main items were decided:
· Test purpose

· PDSCH rate matching over EPDCCH;

· Reduced PDSCH decoding time.

· Test methodology

· Sustained data rate test;

· Timing advance: 100μs;

· UE Category: SDR tests for all UE categories as defined in TS36.101

· CA bandwidth combinations will be decided in RAN4 #68bis meeting.
· Remaining issues for the future meeting:

· Whether CA based SDR tests will be introduced.

· MCS and TBS for each SDR test002E
In this paper we address the remaining details of the PDSCH demodulation tests. In particular, we discuss on the test coverage aspects and share our views on the MCS/TBS selection for the sustained downlink data rate (SDR) tests.

2. Test coverage

In our view, there are two main EPDCCH SDR test coverage aspects which need to be addressed:

1) EPDCCH based SDR test coverage for non-CA case
2) EPDCCH based SDR test coverage for CA case.
EPDCCH based SDR test coverage for non-CA case
The introduction of EPDCCH based SDR tests was agreed for all UE categories, however the exact tests applicability was not decided. The EPDCCH is optional for Rel.11 and it needs to be discussed which SDR tests should be used for EPDCCH capable UEs. With regards to this aspect several test coverage options may be considered:
· Option 1: If UE supports EPDCCH, it passes EPDCCH based tests. Otherwise, PDCCH based tests are used.

· Pros: EPDCCH capable UEs need to pass reduced amount of SDR tests.

· Cons: For EPDCCH capable UEs, the PDCCH based scheduling is not verified for SDR tests.
· Option 2: If UE supports EPDCCH, it passes both PDCCH and EPDCCH based tests.
· Pros: For EPDCCH capable UEs, the PDCCH based scheduling is verified for SDR tests.

· Cons: EPDCCH capable UEs need to pass increased amount of tests.
As shown both Option 1 and Option 2 have certain drawbacks. To overcome this problem the modified EPDCCH SDR tests with EPDCCH subframe monitoring pattern can be used (i.e. EPDCCH USS is monitored in a part of subframes and PDCCH USS is monitored in the remaining subframes). In this case the following test coverage option can be applied:
· Option 3: EPDCCH based SDR tests include EPDCCH subframe monitoring pattern mechanism. If UE supports EPDCCH, it passes EPDCCH based tests. Otherwise, PDCCH based tests are used.
· Pros: For EPDCCH capable UEs, the PDCCH based scheduling is verified for SDR tests. EPDCCH capable UEs need to pass reduced amount of tests.
Proposal 1:
EPDCCH based SDR tests include EPDCCH subframe monitoring pattern mechanism. If UE supports EPDCCH, it passes EPDCCH based tests. Otherwise, PDCCH based tests are used.
EPDCCH based SDR test coverage for CA case
In the previous meeting it was agreed to define the EPDCCH based SDR tests for all UE categories as defined in TS 36.101. In particular at least non-CA based the SDR tests will be introduced, while the need for introduction of CA based SDR tests was left for further study. 

The legacy SDR tests are defined for a full set of UE categories and for UEs with different CA capabilities (including no CA, inter-band CA and intra-band CA). In terms of legacy SDR tests applicability, the tests corresponding to the maximum aggregated bandwidth of all supported CA configurations should be applied to UE supporting CA, while the single carrier test(s) may not be executed for a UE for which a CA test is applicable [3].
So, if EPDCCH capable also has CA capabilities, the test coverage needs to be clarified. The same considerations as for the non-CA case are applicable for the CA case. In particular, to minimize the number of tests to pass and allow both PDCCH / EPDCCH scheduling verification the Option 3 tests coverage option should be considered (i.e. Proposal 1). Hence, the EPDCCH based SDR tests should be defined for a complete set of UE categories and for UEs with different CA capabilities.
Proposal 2:
Define EPDCCH based SDR tests for a complete set of UE categories and for UEs with different CA capabilities as defined for the legacy PDCCH based SDR tests. 
3. MCS and TBS for SDR tests
One of the goals of the EPDCCH based SDR test is to verify PDSCH rate matching over EPDCCH. The PDSCH rate-matching over EPDCCH is defined in the following way: “When UE detects its DL assignment defining a PDSCH allocation which overlaps with the PRB pair(s) containing its DL assignment, the UE shall assume that the PDSCH scheduled by its DL assignment is rate-matched around the PRB pair(s) containing its DL assignment”. So, the PDSCH scheduled by EPDCCH is rate-matched around the PRB pair(s) containing the DCI with its DL assignment only. At the same time, UE shall not make the respective assumptions for any other EPDCCH transmissions (e.g. UL grant). Despite reduced resource allocation, the TBS for the PDSCH should be calculated in accordance to the number of allocated PRB pairs signalled in the DCI (i.e. without excluding the overlapping EPDCCH PRB pairs). Hence, in case if PDSCH and EPDCCH PRB pairs overlap, the PDSCH code rate will increase.
For SDR tests the PDSCH typically occupies the maximum amount of resources (e.g. 100 PRBs for 20 MHz BW) or slightly less. For EPDCCH based SDR tests it was agreed to define EPDCCH related parameters in way that EPDCCH candidate transmission occurs inside a single PRB pair. So, in this case the PDSCH is rate matched over this PRB pair this PRB and actually occupies reduced number of PRBs (e.g. 99 out of 100). Hence, adding EPDCCH will result in the relatively small PDSCH code rate increase. 
In Table 1and Table 2 we provide the comparison the coding rates for the PDCCH and EPDCCH based FDD and TDD downlink SDR tests, respectively. The PDCCH based SDR test parameters are in accordance to the measurement channels defined in Table A.3.9.1-1 and Table A.3.9.2-1 TS 36.101 [4]. The EPDCCH based test parameters assume using same TBS and differ only by the number of available PDSCH PRB pairs. The more detailed analysis is provided in the Annex.
Table 1. PDCCH and EPDCCH based SDR tests coding rate comparison (FDD)
	Parameter
	Value

	Reference channel
	R.31-1 FDD
	R.31-2 FDD
	R.31-3 FDD
	R.31-3A FDD
	R.31-4 FDD

	Coding rate (PDCCH SDR test)
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9
	0.3972
	0.5926
	0.5933
	0.8533
	0.8763

	  For Sub-Frame 5
	0.3972
	0.6441
	0.6246
	0.8889
	0.8702

	  For Sub-Frame 0
	0.3972
	0.6282
	0.6106
	0.9046
	0.9018

	Coding rate (EPDCCH SDR test)
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9
	0.4114
	0.6047
	0.5993
	0.8707
	0.8851

	  For Sub-Frame 5
	0.4114
	0.6584
	0.6312
	0.9086
	0.8794

	  For Sub-Frame 0
	0.4114
	0.6418
	0.6170
	0.9242
	0.9112

	Coding rate difference (EPDCCH vs. PDCCH)
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9
	+0.0142
	+0.0121
	+0.0060
	+0.0174
	+0.0088

	  For Sub-Frame 5
	+0.0142
	+0.0143
	+0.0066
	+0.0197
	+0.0092

	  For Sub-Frame 0
	+0.0142
	+0.0136
	+0.0064
	+0.0196
	+0.0094


Table 2. PDCCH and EPDCCH based SDR tests coding rate comparison (TDD)

	Parameter
	Value

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

	Coding rate (PDCCH SDR test)
	
	
	
	
	

	  For Sub-Frames 4,9
	0.3972
	0.5926
	0.5933
	0.8725
	0.8763

	  For Sub-Frames 3,7,8
	0.3972
	0.5926
	0.5933
	N/A
	N/A

	  For Sub-Frames 5
	0.3972
	0.6372
	0.6213
	0.8790
	0.8656

	  For Sub-Frames 6
	0.3972
	0.5986
	0.5963
	N/A
	N/A

	  For Sub-Frames 0
	0.3972
	0.6216
	0.6075
	0.9036
	0.8972

	Coding rate (EPDCCH SDR test)
	
	
	
	
	

	  For Sub-Frames 4,9
	0.4114
	0.6047
	0.5993
	0.8856
	0.8851

	  For Sub-Frames 3,7,8
	0.4114
	0.6047
	0.5993
	N/A
	N/A

	  For Sub-Frames 5
	0.4114
	0.6512
	0.6279
	0.8922
	0.8748

	  For Sub-Frames 6
	0.4114
	0.6109
	0.6024
	N/A
	N/A

	  For Sub-Frames 0
	0.4114
	0.6349
	0.6138
	0.9175
	0.9065

	Coding rate difference (EPDCCH vs. PDCCH)
	
	
	
	
	

	  For Sub-Frames 4,9
	+0.0142
	+0.0121
	+0.0060
	+0.0130
	+0.0089

	  For Sub-Frames 3,7,8
	+0.0142
	+0.0121
	+0.0060
	N/A
	N/A

	  For Sub-Frames 5
	+0.0142
	+0.0140
	+0.0066
	+0.0132
	+0.0092

	  For Sub-Frames 6
	+0.0142
	+0.0123
	+0.0061
	N/A
	N/A

	  For Sub-Frames 0
	+0.0142
	+0.0133
	+0.0063
	+0.0140
	+0.0093


The comparison above indicates that the coding rates for the EPDCCH based SDR tests do not exceed the maximum code rate limit of 0.93. Furthermore, the coding rate difference does not exceed 0.02 and the average code rate increase is ~0.01. 
Observation 1:
In case of using EPDCCH the effective PDSCH code rate is in the allowed ranges. The effective PDSCH code rate increase for FDD tests does not exceed 0.02 comparing with the PDCCH based SDR tests.

The preliminary performance analysis shows that mentioned coding rate increase may result in up to 0.7 dB PDSCH demodulation performance degradation at 85% throughput comparing to the legacy SDR tests. The corresponding simulation results for the R.31-3A FDD based SDR test in the assumption of using PDCCH and EPDCCH based scheduling are illustrated in Figure 1.
Observation 2:
Using EPDCCH for SDR tests results in up to 0.5 dB SDR PDSCH demodulation performance degradation.
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	Figure 1. PDSCH demodulation performance for 
PDCCH and EPDCCH based R.31-3A FDD FRC in AWGN


Proposal 3:
No relaxation of MCS/TBS parameters is required for EPDCCH based SDR tests.
4. Conclusions
In this contribution we have provided our views on the remaining details of the EPDCCH related PDSCH demodulation tests in terms of test coverage and MCS/TBS selection. Finally, we provide the summary of our observations and proposals:

Proposal 1:
EPDCCH based SDR tests include EPDCCH subframe monitoring pattern mechanism. If UE supports EPDCCH, it passes EPDCCH based tests. Otherwise, PDCCH based tests are used.
Proposal 2:
Define EPDCCH based SDR tests for a complete set of UE categories and for UEs with different CA capabilities as defined for the legacy PDCCH based SDR tests. 
Observation 1:
In case of using EPDCCH the effective PDSCH code rate is in the allowed ranges. The effective PDSCH code rate increase for FDD tests does not exceed 0.02 comparing with the PDCCH based SDR tests.

Observation 2:
Using EPDCCH for SDR tests results in up to 0.5 dB SDR PDSCH demodulation performance degradation.

Proposal 3:
No relaxation of MCS/TBS parameters is required for EPDCCH based SDR tests.
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Annex – SDR tests coding rate analysis
Table 3. PDCCH based SDR test (FDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.31-1 FDD
	R.31-2 FDD
	R.31-3 FDD
	R.31-3A FDD
	R.31-4 FDD

	Channel bandwidth
	MHz
	10
	10
	20
	10
	20

	Allocated resource blocks (Note 8)
	
	Note 5
	Note 6
	Note 7
	Note 6
	Note 7

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Coding Rate
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.3972
	0.5926
	0.5933
	0.8533
	0.8763

	  For Sub-Frame 5
	
	0.3972
	0.6441
	0.6246
	0.8889
	0.8702

	  For Sub-Frame 0
	
	0.3972
	0.6282
	0.6106
	0.9046
	0.9018

	Information Bit Payload (Note 8)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	10296
	25456
	51024
	36696
	75376

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	35160
	71112

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	36696
	75376

	Number of Code Blocks
(Notes 3 and 8)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2
	5
	9
	6
	13

	  For Sub-Frame 5
	Bits
	2
	5
	9
	6
	12

	  For Sub-Frame 0
	Bits
	2
	5
	9
	6
	13

	Binary Channel Bits (Note 8)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	26100
	43200
	86400
	43200
	86400

	  For Sub-Frame 5
	Bits
	26100
	39744
	82080
	39744
	82080

	  For Sub-Frame 0
	Bits
	26100
	40752
	83952
	40752
	83952

	Number of layers
	
	1
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	10.296
	25.456
	51.024
	36.542
	74.950

	UE Categories
	
	≥ 1
	≥ 2
	≥ 2
	≥ 2
	≥ 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:
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:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 5:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all sub-frames.

Note 6:
Resource blocks 
nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 7:
Resource blocks 
nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 8: 
Given per component carrier per codeword.


Table 4. EPDCCH based SDR test (FDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.31-1 FDD
	R.31-2 FDD
	R.31-3 FDD
	R.31-3A FDD
	R.31-4 FDD

	Channel bandwidth
	MHz
	10
	10
	20
	10
	20

	Allocated resource blocks (Note 8)
	
	Note 5
	Note 6
	Note 7
	Note 6
	Note 7

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Coding Rate
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.4114
	0.6047
	0.5993
	0.8707
	0.8851

	  For Sub-Frame 5
	
	0.4114
	0.6584
	0.6312
	0.9086
	0.8794

	  For Sub-Frame 0
	
	0.4114
	0.6418
	0.6170
	0.9242
	0.9112

	Information Bit Payload (Note 8)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	10296
	25456
	51024
	36696
	75376

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	35160
	71112

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	36696
	75376

	Number of Code Blocks
(Notes 3 and 8)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2
	5
	9
	6
	13

	  For Sub-Frame 5
	Bits
	2
	5
	9
	6
	12

	  For Sub-Frame 0
	Bits
	2
	5
	9
	6
	13

	Binary Channel Bits (Note 8)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	25200
	42336
	85536
	42336
	85536

	  For Sub-Frame 5
	Bits
	25200
	38880
	81216
	38880
	81216

	  For Sub-Frame 0
	Bits
	25200
	39888
	83088
	39888
	83088

	Number of layers
	
	1
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	10.296
	25.456
	51.024
	36.542
	74.950

	UE Categories
	
	≥ 1
	≥ 2
	≥ 2
	≥ 2
	≥ 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:
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:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 5:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all sub-frames.

Note 6:
Resource blocks 
nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 7:
Resource blocks 
nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 8: 
Given per component carrier per codeword.


Table 5. PDCCH based SDR 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

	Channel bandwidth
	MHz
	10
	10
	20
	15
	20

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

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

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

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

	Target Coding Rate
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	0.3972
	0.5926
	0.5933
	0.8725
	0.8763

	  For Sub-Frames 3,7,8
	
	0.3972
	0.5926
	0.5933
	N/A
	N/A

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

	  For Sub-Frames 5
	
	0.3972
	0.6372
	0.6213
	0.8790
	0.8656

	  For Sub-Frames 6
	
	0.3972
	0.5986
	0.5963
	N/A
	N/A

	  For Sub-Frames 0
	
	0.3972
	0.6216
	0.6075
	0.9036
	0.8972

	Information Bit Payload
	
	
	
	
	
	

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

	  For Sub-Frames 3,7,8
	Bits
	10296
	25456
	51024
	N/A
	N/A

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

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	51024
	71112

	  For Sub-Frame 6
	Bits
	10296
	25456
	51024
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	51024
	75376

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

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

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

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

	  For Sub-Frame 5
	
	2
	5
	9
	9
	12

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

	  For Sub-Frame 0
	
	2
	5
	9
	9
	13

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	

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

	  For Sub-Frames 3,7,8
	Bits
	26100
	43200
	86400
	N/A
	N/A

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

	  For Sub-Frame 5
	Bits
	26100
	40176
	82512
	58320
	82512

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

	  For Sub-Frame 0
	Bits
	26100
	41184
	84384
	56736
	84384

	Number of layers
	
	1
	2
	2
	2
	2

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

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


Table 6. EPDCCH based SDR 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

	Channel bandwidth
	MHz
	10
	10
	20
	15
	20

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

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

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

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

	Target Coding Rate
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	0.4114
	0.6047
	0.5993
	0.8856
	0.8851

	  For Sub-Frames 3,7,8
	
	0.4114
	0.6047
	0.5993
	N/A
	N/A

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

	  For Sub-Frames 5
	
	0.4114
	0.6512
	0.6279
	0.8922
	0.8748

	  For Sub-Frames 6
	
	0.4114
	0.6109
	0.6024
	N/A
	N/A

	  For Sub-Frames 0
	
	0.4114
	0.6349
	0.6138
	0.9175
	0.9065

	Information Bit Payload
	
	
	
	
	
	

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

	  For Sub-Frames 3,7,8
	Bits
	10296
	25456
	51024
	N/A
	N/A

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

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	51024
	71112

	  For Sub-Frame 6
	Bits
	10296
	25456
	51024
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	51024
	75376

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

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

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

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

	  For Sub-Frame 5
	
	2
	5
	9
	9
	12

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

	  For Sub-Frame 0
	
	2
	5
	9
	9
	13

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	25200
	42336
	85536
	57888
	85536

	  For Sub-Frames 3,7,8
	Bits
	25200
	42336
	85536
	N/A
	N/A

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

	  For Sub-Frame 5
	Bits
	25200
	39312
	81648
	57456
	81648

	  For Sub-Frame 6
	Bits
	25200
	41904
	85104
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	25200
	40320
	83520
	55872
	83520

	Number of layers
	
	1
	2
	2
	2
	2

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

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