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1 Introduction

In the RAN4 meeting #66, the following agreements were reached in [7] based on the companies contributions [1-6] for CA bandwidth coverage topic and new requirements will be specified in a generic and agnostic way:
· Normal tests:

· A new TM4 20MHz+20MHz test is added to cover the FDD intra-band CA band configurations
· Define 2x20MHz FRC with full PRB allocation and same MCS as 2x10MHz test. 
· Power imbalance test: 
· There is no need to add or change power imbalance tests in Rel-10/11;
· Soft buffer management tests:
· Option 1: Define a new soft buffer management test for 10MHz+10MHz with fading channel conditions;  
· Option 2: New soft buffer tests should be added for 10MHz+15MHz, 10MHz+20MHz and 15MHz+20MHz, if the feasibility is justified for these bandwidth combinations.
· Companies are encouraged to evaluate whether all the proposed bandwidth combinations are needed and which bandwidth combinations should be defined.
· Other options are not precluded. 

· Study all the options considering the UE categories.

· Sustained data rate tests:
· Option 1: New sustained data rate tests for 10MHz+10MHz, 10MHz+15MHz, 10MHz+20MHz, and 15MHz+20MHz;
· Which bandwidth combinations to be defined depend on UE categories.
· Option 2: Define a new sustained data rate for 10MHz+10MHz.
· Apply this new SDR test to Rel-10/11
· 10MHz+10MHz should be defined at least for Rel-10 inter-band CA
· Other options are not precluded. 
· CA periodic CQI test: 

· A new 20MHz+20MHz test is added to cover the FDD intra-band CA band configuration.
In this contribution, we will further discuss the remaining issues. Since all the TDD CA configurations can support intra-band CA tests with 20MHz+20MHz, there is no coverage issue for TDD and the work focuses on FDD.
2 Discussion
2.1 Normal tests
The new FRC for new TM4 20MHz+20MHz test is given in Table 5.1 in the Annex. Because the pre-coding sub-band size in the new test is 8PRB, which is different from 6PRB in the existing 10MHz+10MHz test, the new simulation result is provided in Figure 1. And the existing TM4 10MHz+10MHz test performance is also provided for comparison.
It is observed that the relative throughput curves for both TM4 test cases are almost the same. So it can be concluded that:
· Proposal 1: Reuse the performance requirement of the existing 10MHz+10MHz test for the new TM4 20MHz+20MHz test. 
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Figure 1 Relative throughput performance comparing of the TM4 10MHz+10MHz and 20MHz+20MHz tests
For the application of normal tests, in order to save the effort of  conformance tests, it is proposed that 
· Proposal 2: For CA FDD TM4 normal test, the 2x20MHz test will be applicable to category 3-8 UE with CL_C capability. If a UE has CL_C capability, run the test with 2x20MHz configuration. Otherwise, run the test with 2x10MHz configuration.
· Proposal 3: For CA FDD TM1 and TM3 tests, run the tests with 2x10MHz configuration for UE not support 20MHz+20MHz with respect to the bandwidth combination set. Run the test with 2x20MHz configuration for UE supporting both 10MHz+10MHz and 20MHz+20MHz or only supporting 20MHz+20MHz with respect to the bandwidth combination set.
2.2 Power imbalance test for both FDD and TDD CA 
For the power imbalance test, no new test case will be added in Rel-10/11. The only remaining issue is how to apply the tests. Because the power imbalance test is tightly related to RF implementation, we suggest that

· Proposal 4: Test UE for all the supported intra-band contiguous CA band configurations to verify the proper image rejection capability in the CA power imbalance test.
2.3 Soft buffer management tests
The problem for soft buffer management tests is that some bandwidth combination set or CA configuration cannot support 20MHz+20MHz. But the soft buffer management requirements are based on 20MHz+20MHz only. 
We investigate the soft buffer limitation with respect to the different UE categories and bandwidths. Given that UE equally split the soft buffer for CA, if the UE soft buffer size per code block on one CC (nSB in TS36.213) is less than Ncb (in TS36.212), then HARQ combination performance would be degraded in low SNR range without instantaneous buffering. If the soft buffer size is less than E the rate matching output sequence length of one code block, the 70% relative throughput performance will be degraded without instantaneous buffering. The latter was what RAN4 studied in previous CA test.
In Table1-6, the soft buffer related parameters are calculated for 20MHz, 15MHz and 10MHz bandwidth and UE category 3/4.
Table 1 CA soft buffer limitation evaluation 20MHz UE category 3 
	NPRB
	ITBS
	Qm
	TBS
	Code blocks number C
	Kw
	UE category
	Nsoft
	E
	Soft buffer size 
	Buffer limited?

	
	
	
	
	
	
	
	
	
	
	

	100
	13
	4
	25456
	5
	15456
	3
	1237248
	10560
	7732
	Yes


Table 2 CA soft buffer limitation evaluation 20MHz UE category 4
	NPRB
	ITBS
	Qm
	TBS
	Code blocks number C
	Kw
	UE category
	Nsoft
	E
	Soft buffer size 
	Buffer limited?

	
	
	
	
	
	
	
	
	
	
	

	100
	15
	6
	30576
	5
	18528
	4
	1827072
	15840
	11419
	Yes


Table 3 CA soft buffer limitation evaluation 15MHz UE category 3 
	NPRB
	ITBS
	Qm
	TBS
	Code blocks number C
	Kw
	UE category
	Nsoft
	E
	Soft buffer size 
	Buffer limited?

	
	
	
	
	
	
	
	
	
	
	

	75
	16
	6
	24496
	5
	14976
	3
	1237248
	11880
	7732
	Yes


Table 4 CA soft buffer limitation evaluation 15MHz UE category 4 
	NPRB
	ITBS
	Qm
	TBS
	Code blocks number C
	Kw
	UE category
	Nsoft
	E
	Soft buffer size 
	Buffer limited?

	
	
	
	
	
	
	
	
	
	
	

	75
	0
	2
	2088
	1
	7200
	4
	1827072
	19800
	57096
	No

	75
	1
	2
	2728
	1
	8352
	4
	1827072
	19800
	57096
	No

	75
	2
	2
	3368
	1
	10272
	4
	1827072
	19800
	57096
	No

	75
	3
	2
	4392
	1
	13344
	4
	1827072
	19800
	57096
	No

	75
	4
	2
	5352
	1
	16224
	4
	1827072
	19800
	57096
	No

	75
	5
	2
	6712
	2
	10368
	4
	1827072
	9900
	28548
	No

	75
	6
	2
	7736
	2
	11904
	4
	1827072
	9900
	28548
	No

	75
	7
	2
	9144
	2
	14016
	4
	1827072
	9900
	28548
	No

	75
	8
	2
	10680
	2
	16320
	4
	1827072
	9900
	28548
	No

	75
	9
	2
	11832
	2
	18048
	4
	1827072
	9900
	28548
	No

	75
	9
	4
	11832
	2
	18048
	4
	1827072
	19800
	28548
	No

	75
	10
	4
	12960
	3
	13152
	4
	1827072
	13200
	19032
	No

	75
	11
	4
	15264
	3
	15456
	4
	1827072
	13200
	19032
	No

	75
	12
	4
	16992
	3
	17184
	4
	1827072
	13200
	19032
	No

	75
	13
	4
	19080
	4
	14592
	4
	1827072
	9896
	14274
	No

	75
	14
	4
	21384
	4
	16320
	4
	1827072
	9896
	14274
	No

	75
	15
	4
	22920
	4
	17472
	4
	1827072
	9896
	14274
	No

	75
	15
	6
	22920
	4
	17472
	4
	1827072
	14844
	14274
	Not obvious

	75
	16
	6
	24496
	5
	14976
	4
	1827072
	11880
	11419
	Not obvious

	75
	17
	6
	27376
	5
	16704
	4
	1827072
	11880
	11419
	Not obvious

	75
	18
	6
	29296
	5
	17856
	4
	1827072
	11880
	11419
	Not obvious

	75
	19
	6
	32856
	6
	16608
	4
	1827072
	9900
	9516
	Not obvious

	75
	20
	6
	35160
	6
	17760
	4
	1827072
	9900
	9516
	Not obvious

	75
	21
	6
	37888
	7
	16512
	4
	1827072
	8484
	8156
	Not obvious

	75
	22
	6
	40576
	7
	17856
	4
	1827072
	8484
	8156
	Not obvious

	75
	23
	6
	43816
	8
	16608
	4
	1827072
	7416
	7137
	Not obvious

	75
	24
	6
	45352
	8
	17184
	4
	1827072
	7416
	7137
	Not obvious

	75
	25
	6
	46888
	8
	17760
	4
	1827072
	7416
	7137
	Not obvious

	75
	26
	6
	55056
	9
	18528
	4
	1827072
	6600
	6344
	Not obvious


Table 5 CA soft buffer limitation evaluation 10MHz UE category 3
	NPRB
	ITBS
	Qm
	TBS
	Code blocks number C
	Kw
	UE category
	Nsoft
	E
	Soft buffer size 
	Buffer limited?

	
	
	
	
	
	
	
	
	
	
	

	50
	0
	2
	1384
	1
	4320
	3
	1237248
	13200
	38664
	No

	50
	1
	2
	1800
	1
	5568
	3
	1237248
	13200
	38664
	No

	50
	2
	2
	2216
	1
	6816
	3
	1237248
	13200
	38664
	No

	50
	3
	2
	2856
	1
	8736
	3
	1237248
	13200
	38664
	No

	50
	4
	2
	3624
	1
	11040
	3
	1237248
	13200
	38664
	No

	50
	5
	2
	4392
	1
	13344
	3
	1237248
	13200
	38664
	No

	50
	6
	2
	5160
	1
	15648
	3
	1237248
	13200
	38664
	No

	50
	7
	2
	6200
	2
	9600
	3
	1237248
	6600
	19332
	No

	50
	8
	2
	6968
	2
	10752
	3
	1237248
	6600
	19332
	No

	50
	9
	2
	7992
	2
	12288
	3
	1237248
	6600
	19332
	No

	50
	9
	4
	7992
	2
	12288
	3
	1237248
	13200
	19332
	No

	50
	10
	4
	8760
	2
	13440
	3
	1237248
	13200
	19332
	No

	50
	11
	4
	9912
	2
	15168
	3
	1237248
	13200
	19332
	No

	50
	12
	4
	11448
	2
	17472
	3
	1237248
	13200
	19332
	No

	50
	13
	4
	12960
	3
	13152
	3
	1237248
	8800
	12888
	No

	50
	14
	4
	14112
	3
	14304
	3
	1237248
	8800
	12888
	No

	50
	15
	4
	15264
	3
	15456
	3
	1237248
	8800
	12888
	No

	50
	15
	6
	15264
	3
	15456
	3
	1237248
	13200
	12888
	Not obvious

	50
	16
	6
	16416
	3
	16608
	3
	1237248
	13200
	12888
	Not obvious

	50
	17
	6
	18336
	3
	18528
	3
	1237248
	13200
	12888
	Not obvious

	50
	18
	6
	19848
	4
	15168
	3
	1237248
	9900
	9666
	Not obvious

	50
	19
	6
	21384
	4
	16320
	3
	1237248
	9900
	9666
	Not obvious

	50
	20
	6
	22920
	4
	17472
	3
	1237248
	9900
	9666
	Not obvious

	50
	21
	6
	25456
	5
	15552
	3
	1237248
	7920
	7732
	Not obvious

	50
	22
	6
	27376
	5
	16704
	3
	1237248
	7920
	7732
	Not obvious

	50
	23
	6
	28336
	5
	17280
	3
	1237248
	7920
	7732
	Not obvious

	50
	24
	6
	30576
	5
	18624
	3
	1237248
	7920
	7732
	Not obvious

	50
	25
	6
	31704
	6
	16032
	3
	1237248
	6600
	6444
	Not obvious

	50
	26
	6
	36696
	6
	18528
	3
	1237248
	6600
	6444
	Not obvious


Table 6 CA soft buffer limitation evaluation 10MHz UE category 4
	NPRB
	ITBS
	Qm
	TBS
	Code blocks number C
	Kw
	UE category
	Nsoft
	E
	Soft buffer size 
	Buffer limited?

	
	
	
	
	
	
	
	
	
	
	

	50
	0
	2
	1384
	1
	4320
	4
	1827072
	13200
	57096
	No

	50
	1
	2
	1800
	1
	5568
	4
	1827072
	13200
	57096
	No

	50
	2
	2
	2216
	1
	6816
	4
	1827072
	13200
	57096
	No

	50
	3
	2
	2856
	1
	8736
	4
	1827072
	13200
	57096
	No

	50
	4
	2
	3624
	1
	11040
	4
	1827072
	13200
	57096
	No

	50
	5
	2
	4392
	1
	13344
	4
	1827072
	13200
	57096
	No

	50
	6
	2
	5160
	1
	15648
	4
	1827072
	13200
	57096
	No

	50
	7
	2
	6200
	2
	9600
	4
	1827072
	6600
	28548
	No

	50
	8
	2
	6968
	2
	10752
	4
	1827072
	6600
	28548
	No

	50
	9
	2
	7992
	2
	12288
	4
	1827072
	6600
	28548
	No

	50
	9
	4
	7992
	2
	12288
	4
	1827072
	13200
	28548
	No

	50
	10
	4
	8760
	2
	13440
	4
	1827072
	13200
	28548
	No

	50
	11
	4
	9912
	2
	15168
	4
	1827072
	13200
	28548
	No

	50
	12
	4
	11448
	2
	17472
	4
	1827072
	13200
	28548
	No

	50
	13
	4
	12960
	3
	13152
	4
	1827072
	8800
	19032
	No

	50
	14
	4
	14112
	3
	14304
	4
	1827072
	8800
	19032
	No

	50
	15
	4
	15264
	3
	15456
	4
	1827072
	8800
	19032
	No

	50
	15
	6
	15264
	3
	15456
	4
	1827072
	13200
	19032
	No

	50
	16
	6
	16416
	3
	16608
	4
	1827072
	13200
	19032
	No

	50
	17
	6
	18336
	3
	18528
	4
	1827072
	13200
	19032
	No

	50
	18
	6
	19848
	4
	15168
	4
	1827072
	9900
	14274
	No

	50
	19
	6
	21384
	4
	16320
	4
	1827072
	9900
	14274
	No

	50
	20
	6
	22920
	4
	17472
	4
	1827072
	9900
	14274
	No

	50
	21
	6
	25456
	5
	15552
	4
	1827072
	7920
	11419
	No

	50
	22
	6
	27376
	5
	16704
	4
	1827072
	7920
	11419
	No

	50
	23
	6
	28336
	5
	17280
	4
	1827072
	7920
	11419
	No

	50
	24
	6
	30576
	5
	18624
	4
	1827072
	7920
	11419
	No

	50
	25
	6
	31704
	6
	16032
	4
	1827072
	6600
	9516
	No

	50
	26
	6
	36696
	6
	18528
	4
	1827072
	6600
	9516
	No


From the calculations, it is easy to find a TBS for category 3 or 4 UE who supports 20MHz component carrier and category 3 UE who supports 15MHz component carrier as maximum, where thousands of bits will be discarded before decoding without instantaneous buffer and the performance loss is obvious at 70% relative throughput. However, for the category 4 UE who supports15MHz as maximum and the category 3 or 4 UE whose maximum supported bandwidth is no more than 10MHz, it may be difficult to find out a suitable TBS for the soft buffer management test. In other words, the performance gap between with instantaneous buffer and without instantaneous buffer at 70% relative throughput shall be negligible or even there is no soft buffer limitation issue at all.

Observation 1: Soft buffer management test is meaningful only for 20MHz CC of category 3/4 CA UE or 15MHz CC of category 3UE.
To solve the problem, we have already two options as mentioned in the first section. According analysis, it would be difficult for Option 1to rule out the bad instantaneous buffer implementation. Option 2 may be a straightforward way, but the group needs decide how to apply tests for different UE categories and more simulations are needed. 
Another option from offline discussion is to introduce the new test configurations with 20MHz +X and/or 15MHz+X test for Category 3 and 4 and only test 20MHz or 15MHz CC. In this way, the current 20MHz+20MHz requirements can be reused for 20MHz+X test. Only15MHz soft buffer management performance needs to be re-simulated. The corresponding TBS for category 3 UE is given in Table 3. No new test is needed for the category 3 UE who does not support the 20MHz or 15MHz component carrier, or category 4 UE who does not support 20MHz component carrier.
Proposal 5: For the soft buffer testing, introduce the new soft buffer test with 20MHz +X (X may be 10MHz or 15MHz) and only test 20MHz CC for category 3 or 4 UE, and introduce the new test with 15MHz +X (X may be 10MHz or 15MHz) and only test 15MHz CC for category 3 UE who does not support 20MHz component carrier. 
The simulation results for 15MHz category 3 UE without impairments can be found in Figure 2. From the results we can see the performance gap at 70% TP between with and without instantaneous buffer is larger than 6dB.The gap is big enough for the implementation margin so that method with15MHz+X configuration and only testing 15MHz CC would be feasible for category 3 UE test.
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Figure 2 Throughput performances on 15MHz CC for category 3 UE soft buffer test
2.4 Sustained data rate tests
Currently the CA SDR test for FDD is only defined for UE category 6, 7 and with bandwidth of 20MHz+20MHz. Some UEs who do not support 20MHz+20MHz and belong to UE category 6 or 7 can not be tested. Meanwhile, there is no CA SDR test case for category 3 or 4 Capable UE.

To solve the test coverage problem, the way forward suggests two options. In our opinion, Option 2 where only 10MHz+10MHz test is defined would not be adequate, because some category 6 or 7 UEs supporting 10MHz+ 15MHz, 10MHz+20MHz or 15MHz+20MHz could not be verified to process the maximum number of DL-SCH transport block bits in a sustained manner. So we consider option 1 (define 10MHz+10MHz, 10MHz+15MHz, 10MHz+20MHz, and 15MHz+20MHz SDR tests depending on UE categories).
For category 3 or 4 UEs, they may support 10MHz+10MHz or 20MHz+20MHz or both. It is noticed that using 10MHz+10MHz with the TBS 25456 and 36696 can reach the maximum number of DL-SCH transport block bits received within a TTI for category 3 and 4 UEs. The straightforward way for category 3 or 4 UE SDR tests is to define 10MHz+10MHz test 3B and test 4A as list in Table 7 with the maximum TBS transmitted. The existing FRCs can be reused which is listed in Annex Table 5.2. 
However, there may be some category 3 or 4 UEs who does not support 10MHz+10MHz, e.g. category 3 or 4 UE only supports the intra-band CA whose component carrier bandwidth is larger than 10MHz. For this scenario, one option is to define 20MHz+20MHz test configuration using the same TBS as 10MHz+10MHz with the 48 or 52 PRBs allocated and other PRBs filled with OCNG. The option needs to be further discussed.
For the category 6 or 7 UEs with only inter band CA capability, the maximum aggregated bandwidths are the 10MHz+15MHz, 10MHz+20MHz, or 15MHz+20MHz. And these UEs do not support 20MHz+20MHz. In principle, the SDR test should be run for all CA UE under the different maximum aggregated bandwidth configurations, since the test is essential to verify UE CA capability. To reduce the test case number, we propose to extend the test to support 10MHz+15MHz and 10MHz+20MHz CA bandwidth combination as test 6B and 6C in table 7, because all the CA band configurations supporting 20MHz component carrier can support 20MHz+10MHz and one CA band configuration only support 15MHz+10MHz as maximum. Two existing FRCs and a new defined FRC in Table 5.2 are used. 
Table 7 Test cases for sustained downlink data rate (FDD)
	Test
	UE Category
	Bandwidth
MHz
	Transmission mode
	Antenna configuration
	CA

capability
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel

	3B
	Category 3
	10+10
	3
	2x2
	CL_A-A
	25456
	R.31-2 FDD

	4A
	Category 4
	10+10
	3
	2x2
	CL_A-A
	36696
	R.31-3A FDD

	6B
	Category 6,7
	10+15
	3
	2x2
	CL_A-A
	36696 for 10MHz carrier
55056 for 15MHz carrier
	R.31-3A FDD for 10MHz carrier

R. xx-x FDD for 15MHz carrier

	6C
	Category 6,7
	10+20
	3
	2x2
	CL_A-A
	36696 for 10MHz carrier

75376 for 20MHz carrier
	R.31-3A FDD for 10MHz carrier

R.31-4 FDD for 20MHz carrier


· Proposal 6: Introduce the new CA sustained data rate tests with the bandwidths 10MHz+10MHz for UE category 3 or 4, i.e., Test 3B and Test 4A. Introduce the new cases with 10MHz+15MHz and 10MHz+20MHz for UE category 6 or 7, i.e., All the proposed test cases are applied to CL_A-A.
2.5 CA periodic CQI tests
It was agreed to add a new 20MHz+20MHz CQI test to cover the FDD intra-band CA band configuration. The new test can be applicable to category 3-8 UE with CL_C capability. And because the propagation condition is AWGN and it essentially does not require any configuration of PDSCH transmission, it is expected that the requirements for 10MHz+10MHz can be reused.
· Proposal 7: For new 20MHz+20MHz CA FDD CQI test, reuse the requirements of the existing 2x10MHz test. The test will be applicable to category 3-8 UE with CL_C capability. If the UE is with CL_C capability, run the test with 2x20MHz configuration. Otherwise, run the test with 2x10MHz configuration.
3 Conclusions
In this contribution, we discuss the remaining issues for the solutions to CA demodulation performance tests bandwidth coverage improvement. The observations and proposals are as follows:
· Proposal 1: Reuse the performance requirement of the existing 10MHz+10MHz test for the new TM4 20MHz+20MHz test.  

· Proposal 2: For CA FDD TM4 normal test, the 2x20MHz test will be applicable to category 3-8 UE with CL_C capability. If a UE has CL_C capability, run the test with 2x20MHz configuration. Otherwise, run the test with 2x10MHz configuration.
· Proposal 3: For CA FDD TM1 and TM3 tests, run the tests with 2x10MHz configuration for UE not support 20MHz+20MHz with respect to the bandwidth combination set. Run the test with 2x20MHz configuration for UE supporting both 10MHz+10MHz and 20MHz+20MHz or only supporting 20MHz+20MHz with respect to the bandwidth combination set.
· Proposal 4: Test UE for all the supported intra-band contiguous CA band configurations to verify the proper image rejection capability in the CA power imbalance test.
· Observation 1: Soft buffer management test is meaningful only for 20MHz CC of category 3/4 CA UE or 15MHz CC of category 3UE.
· Proposal 5: For the soft buffer testing, introduce the new soft buffer test with 20MHz +X (X may be 10MHz or 15MHz) and only test 20MHz CC for category 3 or 4 UE, and introduce the new test with 15MHz +X (X may be 10MHz or 15MHz) and only test 15MHz CC for category 3 UE who does not support 20MHz component carrier.
· Proposal 6: Introduce the new CA sustained data rate tests with the bandwidths 10MHz+10MHz for UE category 3 or 4, i.e., Test 3B and Test 4A. Introduce the new cases with 10MHz+15MHz and 10MHz+20MHz for UE category 6 or 7, i.e., All the proposed test cases are applied to CL_A-A.
· Proposal 7: For new 20MHz+20MHz CA FDD CQI test, reuse the requirements of the existing 2x10MHz test. The test will be applicable to category 3-8 UE with CL_C capability. If the UE is with CL_C capability, run the test with 2x20MHz configuration. Otherwise, run the test with 2x10MHz configuration.
There is still a remaining issue whether new CA SDR requirement for UE category 3, 4 who only supports intra-band CA.
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5 Annex
Table 5.1: Fixed Reference Channel four antenna ports (for TM4 20MHz+20MHz test)
	Parameter
	Unit
	Value

	Reference channel
	
	R. xx-x FDD
	
	
	
	
	
	

	Channel bandwidth
	MHz
	20
	
	
	
	
	
	

	Allocated resource blocks (Note 4)
	
	100
	
	
	
	
	
	

	Allocated subframes per Radio Frame
	
	9
	
	
	
	
	
	

	Modulation
	
	16QAM
	
	
	
	
	
	

	Target Coding Rate
	
	1/2
	
	
	
	
	
	

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	25456
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	n/a
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	22920
	
	
	
	
	
	

	Number of Code Blocks
(Notes 3 and 4)
	
	
	
	
	
	
	
	

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

	  For Sub-Frame 5
	
	n/a
	
	
	
	
	
	

	  For Sub-Frame 0
	
	4
	
	
	
	
	
	

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	51200
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	n/a
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	49664
	
	
	
	
	
	

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	22.6568
	
	
	
	
	
	

	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.
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 5.2: Fixed Reference Channel for sustained data-rate test (FDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.31-2 FDD
	R.31-3A FDD
	R. xx-x FDD
	R.31-4 FDD
	
	

	Channel bandwidth
	MHz
	10
	10
	15
	20
	
	

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

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	
	

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	
	

	Coding Rate
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.59
	0.85
	0.85
	0.88
	
	

	  For Sub-Frame 5
	
	0.64
	0.89
	0.91
	0.87
	
	

	  For Sub-Frame 0
	
	0.63
	0.90
	0.88
	0.90
	
	

	Information Bit Payload (Note 8)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	25456
	36696
	55056
	75376
	
	

	  For Sub-Frame 5
	Bits
	25456
	35160
	55056
	71112
	
	

	  For Sub-Frame 0
	Bits
	25456
	36696
	55056
	75376
	
	

	Number of Code Blocks
(Notes 3 and 8)
	
	
	
	
	
	
	

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

	  For Sub-Frame 5
	Bits
	5
	6
	9
	12
	
	

	  For Sub-Frame 0
	Bits
	5
	6
	9
	13
	
	

	Binary Channel Bits (Note 8)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	43200
	43200
	64800
	86400
	
	

	  For Sub-Frame 5
	Bits
	39744
	39744
	60480
	82080
	
	

	  For Sub-Frame 0
	Bits
	40752
	40752
	62352
	83952
	
	

	Number of layers
	
	2
	2
	2
	2
	
	

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	25.456
	36.542
	55.056
	74.950
	
	

	UE Categories
	
	≥ 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:
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.
Note 9:
Resource blocks 
nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..74 in sub-frames 0,1,2,3,4,6,7,8,9.


