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1 Introduction
In the RAN4 meeting #72, the way forwards on 3DL CA and TDD FDD CA were agreed in [1] and [2] separately. This contribution will further discuss the framework for 3DL CA demodulation performance and CSI requirements.
2 Previous agreements
The agreements are provided below:
· Test structure

· In the WID, it is agreed that 

· To make the specification stable, do not change the existing 2-DL demodulation performance and CSI reporting requirements.
· In order to have a stable test structure to cover the legacy test cases and new CA test cases, encourage interested companies to provide the potential test structure for TDD-FDD and 3DL CA next meeting. 
· Normal demodulation test

· 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
· CQI test

· 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. 
· Soft buffer management test

· 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. 
· Sustained data rate test

· 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.
· Power imbalance test

· Need further study the deployment scenario of intra-band contiguous CA for 3CC.

· Need further study if the 6dB power imbalance could be reused for 3DL intra-band contiguous CA and beyond.

· Solution for specifying power imbalance test is FFS.
3 General issues
3.1 Common configurations
We propose to use PUCCH format 3 to allow sufficient capacity for ACK/NACK feedback. As we discussed in the last meeting, since the self scheduling is used for the existing CA demodulation performance requirements and the purpose is to verify the demodulation performance instead of verifying the functionality of physical layer signalling handling, we propose to use self-scheduling for 3DL CA performance requirements.

· Proposal1: it is proposed that

· PUCCH format 3 is used for ACK/NACK feedback;

· Self-scheduling is used for CA demodulation and CSI requirements.

3.2 Applicability
In the last meeting, it was agreed to define the requirements to cover the maximum aggregated bandwidth combination for any one of 3DL CA configurations and bandwidth combination sets. During the test, the largest supported bandwidth combination is configured and the corresponding test with that bandwidth combination is conducted.
There would be still a remaining issue:
· If the multiple CA configurations supported by UE cover the largest aggregated bandwidth combination, can we choose one of them for the test and how can we choose? For example,
· If UE supports one FDD 20+10+10MHz inter-band CA configuration and one FDD 2×20MHz intra-band contiguous CA configuration, how can we choose the CA configuration for the test? 
· If UE supports one FDD 20+20+10MHz CA configuration and one FDD 20+15+15MHz CA configuration, how can we choose the CA configuration for the test? 
For the first one, to verify the CA configuration with the largest number of CCs would be beneficial to guarantee UE performance including the Rx impairments and soft buffer splitting. Regarding the second one, in principle only to test one of them would be sufficient. Maybe 20+20+10MHz could be given the higher priority.

So we propose:

· Proposal 2: If multiple CA configurations (including CA configuration and bandwidth combination sets) cover the aggregated bandwidth supported by the UE under test, then among them
· The CA configurations with the largest number of CCs should be tested;

· And among the multiple CA configurations covering the largest number of CCs, to test any one of them would be sufficient.
3.3 Bandwidth combinations
According to reference paper [3~23], there are totally 51 different 3DL CA configuration bandwidth combination sets for FDD and 8 for TDD. Until now, for FDD there are no 3DL intra-band contiguous and non-contiguous CA configurations, and for TDD there are no 3DL inter-band CA with 3 bands and 3DL intra-ban non-contiguous CA configurations.
Table 3.3-1 and Table 3.3-2 summarize the maximum aggregated bandwidths for 3DL CA for FDD and TDD respectively. According to the agreements in [1] there will be 8 different aggregated bandwidths that should be considered when defining the performance requirements for FDD and 2 for TDD. Another observation is that almost all the existing FDD 3DL CA configurations can support 20+10+10MHz.

Table 3.3-1 Summary of maximum aggregated bandwidth for 3DL CA (FDD)
	Aggregated bandwidth (MHz)
	Number of CA configurations
	CA configurations supporting this bandwidths

	20+20+20 (60MHz)
	5
	CA_2A-4A-4A, CA_3A-7C, CA_3C-7A, CA_1A-3A-20A, CA_3A-7A-20A

	20+20+15 (55MHz)
	1
	CA_1A-3A-19A

	20+20+10 (50MHz)
	17
	CA_2A-2A-5A, CA_2A-2A-12A, CA_2A-2A-13A, CA_2C-29A, CA_3A-3A-8A Set0, CA_4A-4A-12A, CA_4A-4A-13A, CA_4C-5A, CA_1A-3A-5A Set0, CA_1A-3A-8A, CA_1A-3A-26A, CA_1A_5A-7A Set 1, CA_1A-7A-20A, CA_2A-4A-5A, CA_2A-4A-12A, CA_2A-4A-13A Set0, CA_2A-4A-29A

	20+15+15 (50MHz)
	1
	CA_1A-19A-21A, 

	20+15+10 (45MHz)
	1
	CA_1A-18A-28A Set0, 

	20+10+10 (40MHz)
	22
	CA_3A-3A-8A Set1, CA_4A-4A-7A, CA_1A-3A-5A Set1, CA_1A-5A-7A Set0, CA_2A-4A-13A Set2/3, CA_2A-5A-12A, CA_2A-5A-13A, CA_2A-5A-29A, CA_2A-5A-30A, CA_2A-12A-30A, CA_2A-17A-30A, CA_2A-29A-30A, CA_3A-8A-27A, CA_4A-5A-12A, CA_4A-5A-13A, CA_4A-5A-30A, CA_4A-7A-12A, CA_4A-12A-30A, CA_4A-17A-30A, CA_4A-29A-30A, CA_7A-8A-20A

	15+15+10 (40MHz)
	2
	CA_1A-18A-28A Set1, CA_2A-4A-13A Set 1, 

	20+10+5 (35MHz)
	2
	CA_2A-12A-12A, CA_4A-12A-12A, 


Table 3.3-2 Summary of maximum aggregated bandwidth for 3DL CA (TDD)
	Aggregated bandwidth (MHz)
	Number of CA configurations
	CA configurations supporting this bandwidths

	20+20+20 (60MHz)
	6
	CA_38A-40A-40A, CA_38A-40C, CA_41A-42C, CA_40D, CA_41D, CA_42D

	20+20+15 (55MHz)
	2
	CA_39C-41A, CA_39A-41C


4 Discussion on frameworks for separate requirements
4.1 Normal test
According to the email discussion [24], one issue is identified that although the TM3/TM4 tests are FRC tests and16QAM 1/2 is assumed, the selected ITBS for subframe#0 does actually correspond to QPSK according to TBS calculation because of the large PBCH and PSS/SSS overhead and because the design of TBS is based on the assumption of no PBCH and PSS transmission and two control channel symbols. So we propose to skip subframe #0 for 1.4MHz FDD and TDD single carrier requirements.

The following-up concern is that it will lead to different scheduled subframe configurations and then the big performance difference from the performances of the other bandwidth. Firstly, in my view the SNR-s can be set separately for each CC, and the performance is not such big that will cause trouble in the test.

· Proposal 3: do not schedule subframe #0 for 1.4MHz single carrier performance requirement.

It was agreed that define test with the maximum bandwidth combination for 3DL CA and beyond. In the section 3 we summarize all the possible maximum aggregated bandwidths among all the existing 3DL CA configurations (including bandwidth combination sets). Totally, 8 different bandwidth combinations for FDD and 2 different bandwidth combinations for TDD are now observed. So we propose that
· Proposal 4: Define the FDD 3DL CA normal demodulation performance requirements with the bandwidth combinations of 3×20MHz, 20+20+15MHz, 20+20+10MHz, 20+15+15MHz, 20+15+10MHz, 20+10+10MHz, 15+15+10MHz and 20+10+5MHz.

· Proposal 5: Define the TDD 3DL CA normal demodulation performance requirements with the bandwidth combinations of 3×20MHz and 20+20+15MHz.

4.1.1 Simulation results
In this section we provide the simulation results of the single carrier performance for TM1, TM3 and TM4 with the different bandwidths. The detailed simulation assumptions are given in the Annex II and [25].
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Figure 4.1-1: Simulation results for TM1 FDD
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Figure 4.1-2: Simulation results for TM1 TDD
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Figure 4.1-3: Simulation results for TM3 FDD
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Figure 4.1-4: Simulation results for TM3 TDD
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Figure 4.1-5: Simulation results for TM4 FDD
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Figure 4.1-6: Simulation results for TM4 TDD

4.1.2 Indication of applicable UE category 
According to our calculation, the TB sizes of the FRC-s defined for the CA normal tests are within the capability of UE category 6 and 7. And UE category 3 and 4 are mainly designed based on the single carrier. In the future market the main stream to support 3DL CA would be UE category 6 and 7. So it would be reasonable not to apply the 3DL CA performance requirements to UE category 3 and 4.
Regarding UE category 5, actually its maximum TBS per TTI and soft buffer size is quite similar to UE category 6 and 7 (but the support of 4Rx is required). Given that reason, it would be acceptable to apply the 3DL requirements also to UE category 5.
· Proposal 6: Apply the 3DL normal CA performance requirements to UE category ≥ 5.
4.2 Soft buffer management test
In [3] we provide the simulation results for UE category 6/7 potential soft buffer limitation cases. The small performance gap between with and without instantaneous buffering was observed. So we proposed not to specify the soft buffer management test cases for UE category 6 and 7 for 3DL CA configurations.
The remaining issue is how we can handle the soft buffer management tests in the future for beyond 3DL CA configurations, since this WI targets at the future-proof specification structure.
For UE category 3 and 4, the soft buffer size is designed based on the single carrier assumption. So when they are required to support 2DL CA, the required soft buffer size doubles approximately such that supporting 2DL CA will easily cause the soft buffer limitation issue if assuming equally splitting the soft buffer. But for UE category 6 and 7, the situation changes a bit. UE category 6 and 7 targets at supporting 2DL CA. When they are required to support 3DL CA, the required soft buffer increases from 2DL to 3DL not such significantly that leads to soft buffer limitation.
If in general we can agree that the UE categories targeting at support of N-DL CA should support up to (N+1)-DL CA configurations, then there would be no significant soft buffer issue when N>2.
· Observation 1: If a UE category targeting at support of N-DL CA is required to support up to (N+1)-DL CA configurations, then there would be no significant soft buffer limitation issue when N>2.
In the future if the soft buffer problem is identified then the per-CC performance approach will be used to design the requirements.
· Proposal 7: The soft buffer management requirement is defined in terms of single carrier requirements, if needed.
4.3 Power imbalance test
4.3.1 Bandwidth of intra-band aggregated carriers
According to the reference [3~23], all the intra-band aggregated bandwidths within both 3DL inter-band CA with 2 bands and intra-band contiguous CA configurations are summarized in Table 4.3-1.
Table 4.3-1 Summary of intra-band contiguous aggregated bandwidth across part or whole spectrum for 3DL CA (FDD)
	Aggregated bandwidth (MHz)
	Number of CA configurations
	CA configurations supporting this bandwidths

	20+20
	4
	CA_2C-29A, CA_3A-7C, CA_3C-7A, CA_4C-5A

	10+10
	1
	CA_23B

	10+3
	1
	CA_27B


Table 4.3-2 Summary of intra-band contiguous aggregated bandwidth across part or whole spectrum for 3DL CA (TDD)
	Aggregated bandwidth (MHz)
	Number of CA configurations
	CA configurations supporting this bandwidths

	20+20+20
	3
	CA_40D, CA_41D, CA_42D

	20+20
	4
	CA_38C, CA_40C, CA_41C, CA_42C

	20+15
	1
	CA_39C


4.3.2 Test SCell with proper power imbalance values
One of the issues to design an intra-band CA power imbalance test is how to choose a proper MCS under the assumption of 6dB power imbalance. Under AWGN channel the performance curve is with a very steep slope. It needs a great effort to find a good MCS to put the slope and then a test point around 19dB.
The power imbalance test purpose is to verify the image rejection performance specified in Clause 7.10 of TS36.101. And the other purpose is to capture the maximum allowed power imbalance value for intra-band contiguous CA in that case where the SCell is stronger than PCell but system will not change PCell to stronger CC. 
In our view, firstly the image rejection performance is important for intra-band CA to avoid the interference across CCs, so the power imbalance test for 3DL is needed. Secondly, 6dB power has been captured by the existing 20MHz+20MHz power imbalance test, so we do not need to restrict ourselves to the existing test setup.
To provide the power imbalance tests covering more intra-band contiguous CA configurations, we propose to verify SCell performance by setting one SCell with lower power imbalance, and the power imbalance value could be flexibly selected to just obtain a good test point.
When unequal bandwidths are used on separate CCs, we propose to configure the CC with the smaller bandwidth as SCell under test. In that way, we can ensure that all the PRBs in SCell will undergo the image interference from other CCs. Otherwise, only part of PRBs will suffer from the interference depending on implementation. For example, for 15MHz+20MHz two DL intra-band CA case, when UE tune the frequency centre of the mixer at the in-between guard band, one part of PRBs on 20MHz will observe the image interference from 15MHz CC.

· Proposal 8: for intra-band contiguous CA power imbalance test, it is propose to verify SCell performance by setting the lower power on it and selecting the similar MCS as used in the existing 2x20MHz power imbalance tests, and the separate power imbalance values can be selected for the different bandwidths. And select the CC with the smaller bandwidth as SCell for the test.
4.3.3 Test all or test one RF chain in fallback mode
The other issue is the complexity of the test. According to analyses in the [24, 25], given a 3DL CA, a number of RF implementations would be feasible. We can use one RF chain to support 3 CCs, or we can combine two CC in one RF chain and leave the third one in another RF chain. The more the CC number is the more implementations. In [24] we try to provide a way with reduced number of steps to cover all the possible implementation ways. But it seems too complicated especially considering that there would potentially be a lot of bandwidth combinations and the power imbalance values for different bandwidths would be different. In [26] one test with 3×20MHz bandwidth was proposed. The question is whether we can ensure the CC under test will be within the RF chain supporting more than one CC.
Therefore, we re-consider the possibility of the fallback mode test. For a CA configuration which has the intra-band contiguous aggregated CCs and a UE supporting it, we have two assumptions:
· If UE has at least one RF chain supporting ≥2 CCs, then when falling back to 2DL intra-band contiguous CA UE always use one RF chain;
· If UE has multiple RF chains supporting ≥2 CCs in one band, the performances of these RF chains are similar.
In our view, the first assumption may be reasonable. Compared to using two separate RF chains, to use one RF chain will benefit for power consumption.
If the above assumptions were valid and acceptable to the group, then we can consider only specifying 2DL intra-band contiguous CA power imbalance tests with different bandwidth combinations. During the test, we choose the lowest and highest bands where the intra-band contiguous aggregation is supported for the test. If the chosen bands can support more than 2DL, only 2DL CA configuration with the largest aggregated bandwidth will be used in the test.
If no consensus on the assumptions, then we would like to propose the method provided in the last meeting [24].

· Proposal 9: two optional methods to design the intra-band contiguous CA power imbalance test are proposed:

· Option 1: consider 2DL fallback mode test such that only 2DL power imbalance tests will be specified;
· Option 2: specify the single carrier requirements assuming image interference across the whole bandwidth, and select two CCs which can cover all the potential implementations for the test.

4.3.4 Simulation results
Based on Table 4.3-1 and Table 4.3-2, we may need to consider the additional 10MHz and 3MHz performance for FDD and 15MHz performance for TDD. Now we check the performance on SCell. In that way the power imbalance value could be larger than 6dB without breaking the limitation of specification. The power imbalance values could be selected by comparison of the performance with the 20MHz performance. For example, 10MHz CC performance at 85% TP is about 0.7dB lower than 20MHz CC performance. Then 6.7dB power imbalance of PCell over SCell will be used for 10MHz+X (X = 20MHz, 15MHz, 10MHz) intra-band CA power imbalance test.
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Figure 4.3-1: Simulation results for 10MHz and 3MHz CC under power imbalance test (FDD)
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Figure 4.3-2: Simulation results for 15MHz CC under power imbalance test (TDD)
4.4 Sustained data rate test
4.4.1 Test coverage
If reviewing the existing sustained data rate requirements (Test points tables), it is observed that 
· The CA sustained data rate tests for UE category 3 and 4 are defined in a best effort way, i.e., only covering FDD 10+10MHz case, which is the common bandwidth combination and under the capability of UE category 3 and 4;
· The CA sustained data rate tests for UE category 6 and 7 are defined to pursue a good test coverage, where UE category 6 and 7 are designed based on the assumption of support of 2CCs.
In our view, we can follow the similar methodologies when we design the 3DL sustained data rate requirements. Except for the agreement in the last meeting that no UE category 3 and 4 sustained data rate will be specified for 3DL CA, it would be reasonable to consider the following ways to design the sustained data rate tests for 3DL CA:
· Proposal 10: for 3DL CA sustained data rate tests, it is proposed to:

· Specify the FDD 3DL sustained data rate tests with 3×20MHz, 20+20+15MHz, 20+20+10MHz, 20+15+15MHz, 20+15+10MHz, 20+10+10MHz, 15+15+10MHz, and 20+10+5MHz for UE category 9, 10, which are designed based on 3DL CA;
· Specify the TDD 3DL sustained data rate tests with 3×20MHz and 20+20+15MHz for UE category 9, 10, which are designed based on 3DL CA;
· Apply the 20+10+10MHz, 15+15+10MHz, and 20+10+5MHz FDD sustained data rate test to category 6 and 7 UEs which can support those aggregated bandwidths.
One issue is that for 20+10+10MHz sustained data rate test for UE category 6 and 7 the channel coding bits will be a little beyond the available soft buffer size if the soft buffer is equally split across all the carrier. But thanks to instantaneous buffering, the performance loss is expected to be small. So to some extent, the soft buffer management performance can also be verified by this test. Another potential alternative way is to define the requirement with the shrunk aggregated bandwidth like 3×10MHz. But firstly no 3DL CA configuration supports 3×10MHz as the maximum aggregated bandwidth and secondly 3×10MHz could not be supported by most of intra-band 3DL CA configurations.
4.4.2 Flexible requirement
In the last meeting, the problem of applying the single carrier based performance approach was identified because the performance of sustained data rate will be verified in PDCP layer where the data from separate CCs have been combined.
But the observation is still valid that only 85% and 95% levels are used as the test metric. For the case where the TB size is mainly limited by UE category and transmitting data across the whole bandwidth will be beyond the capability of UE category, 95% will be used. For the case where the TB size is mainly limited by bandwidth and the largest feasible bandwidth is selected, 85% will be used.
Therefore we propose that

· Proposal 11: for 3DL CA sustained data rate requirements, it is proposed to
· Apply 85% TB success rate as the reference level for the test where the largest feasible ITBS (with coding rate < 0.93) is selected for the CC with a certain bandwidth and under the following conditions:
· TM3 2-layer transmission, 2×2 static channel and 64QAM;
· Allocate the TB size in the way such that the coding rates on separate CCs will be the same as much as possible.

In that way, the reference levels for the proposed test cases in Section 4.4.1 will be 85%. The detailed parameters are given in the accompanied paper.
4.4.3 Test points for sustained data rate
Below we copy the table of test points for FDD sustained data rate test. For UE category 6 and 7, the single carrier sustained data rate test, i.e., Test 6, can be applied, although the achieved maximum throughput is far below the nominal peak data rate for those UE categories.

That way seems reasonable to some extent, because in some bands CA would not be supported. Without Test 6, there is no sustained data rate tests for the category 6 or 7 UEs which work on the bands not supporting CA.

However, we question whether the similar way could be extended to new UE category 9 and 10. If we follow this way, it means that we will apply Test 6 and other Tests to UE category 9 and 10 on the condition that the band under test cannot support CA. It implies that UE category 9 and 10 could be announced under some bands (e.g., not supporting 3DL) even if its capability is far below the capability of UE category 9 and 10.

We would like to know the companies view on this issue. Thus we propose that

· Proposal 12: More discussion on the table of test points for UE category 9 and 10 will be needed:

· Whether to apply the single carrier and 2DL CA based sustained data rate test to UE category 9 and 10.
4.5 CQI test
Among all the three options provided in the last meeting, we prefer Option 1. The reason is that option 1 could provide the better test coverage, and seems more straightforward and would be simpler to conduct the test.
The power allocated to CCs is denoted by (PCell, SCell1, SCell2) SNR = (12 dB, 6 dB, 0 dB). But which CC is assigned as PCell, SCell1 or SCell2 could be randomly decided. In that way, we could make the test sanity.

· Proposal 13: for 3DL CA CQI test, three cells are configured, i.e., PCell, SCell1 and SCell2 with 12dB, 6dB and 0dB power levels correspondingly, and the differences of the reported wideband CQI indices between PCell and SCell1 and between SCell1 and SCell2 are used as the test metric.
When extending to 4DL or 5DL CA, to avoid a large range of SNRs allocated to multiple cells, one way is to reuse the three SNR levels but randomly allocate the SNRs to the separate CCs. One example for 5DL CA is given below.
----------------------------------- Example for 5DL CA CQI tests --------------------------------------

For Test XX, the difference between the wideband CQI indices of PCell and SCell reported, and the difference between wideband CQI indices of SCell1 and SCell-n reported shall be such that
wideband CQIPCell – wideband CQISCell1 ≥ 2
wideband CQISCell1 – wideband CQISCelln ≥ 2
for more than 90% of the time, where n = 2, 3, 4. And PCell, SCell1, SCell2, SCell3 and SCell4 are randomly assigned to the separate CCs. The other test parameters are given in Table 4.5-1.
Table 4.5-1: Example for 5DL CA CQI test

	Parameter
	Unit
	Test XX

	
	
	PCell
	SCell1
	SCell2
	SCell3
	SCell4

	PDSCH transmission mode
	
	TM1
	TM1
	TM1
	TM1
	TM1

	Downlink power allocation
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	dB
	0
	0
	0
	0
	0
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	dB
	0
	0
	0
	0
	0

	Propagation condition and antenna configuration
	
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)

	SNR
	dB
	12
	6
	0
	0
	0
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	dB[mW/15kHz]
	-88
	-94
	-86
	-92
	-98
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	dB[mW/15kHz]
	-98
	-98
	-98
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2

	PUCCH Report Type
	
	4
	4
	4
	4
	4

	Reporting periodicity
	ms
	Npd = 10
	Npd = 10
	Npd = 20
	Npd = 20
	Npd = 20

	cqi-pmi-ConfigurationIndex
	
	11
	16 [shift of 5 ms relative to Pcell]
	[21]
	[26]
	[31]

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.


----------------------------------- Example for 5DL CA CQI tests --------------------------------------

5 Conclusions
In this contribution, we discuss the CA demodulation performance and CQI requirements for 3DL CA. Below we summarize the proposals and observations.
For common configurations and applicability, we propose

· Proposal1: it is proposed that

· PUCCH format 3 is used for ACK/NACK feedback;

· Self-scheduling is used for CA demodulation and CSI requirements.

· Proposal 2: If multiple CA configurations (including CA configuration and bandwidth combination sets) cover the aggregated bandwidth supported by the UE under test, then among them

· The CA configurations with the largest number of CCs should be tested;

· And among the multiple CA configurations covering the largest number of CCs, to test any one of them would be sufficient.
For CA normal test, we propose:

· Proposal 3: do not schedule subframe #0 for 1.4MHz single carrier performance requirement.

· Proposal 4: Define the FDD 3DL CA normal demodulation performance requirements with the bandwidth combinations of 3×20MHz, 20+20+15MHz, 20+20+10MHz, 20+15+15MHz, 20+15+10MHz, 20+10+10MHz, 15+15+10MHz and 20+10+5MHz.

· Proposal 5: Define the TDD 3DL CA normal demodulation performance requirements with the bandwidth combinations of 3×20MHz and 20+20+15MHz.

· Proposal 6: Apply the 3DL normal CA performance requirements to UE category ≥ 5.

For the soft buffer management test, we propose:

· Observation 1: If a UE category targeting at support of N-DL CA is required to support up to (N+1)-DL CA configurations, then there would be no significant soft buffer limitation issue when N>2.

· Proposal 7: The soft buffer management requirement is defined in terms of single carrier requirements, if needed.
For the power imbalance test, we propose:
· Proposal 8: for intra-band contiguous CA power imbalance test, it is propose to verify SCell performance by setting the lower power on it and selecting the similar MCS as used in the existing 2x20MHz power imbalance tests, and the separate power imbalance values can be selected for the different bandwidths. And select the CC with the smaller bandwidth as SCell for the test.

· Proposal 9: two optional methods to design the intra-band contiguous CA power imbalance test are proposed:

· Option 1: consider 2DL fallback mode test such that only 2DL power imbalance tests will be specified;
· Option 2: specify the single carrier requirements assuming image interference across the whole bandwidth, and select two CCs which can cover all the potential implementations for the test.

For sustained data rate test, we propose:

· Proposal 10: for 3DL CA sustained data rate tests, it is proposed to:

· Specify the FDD 3DL sustained data rate tests with 3×20MHz, 20+20+15MHz, 20+20+10MHz, 20+15+15MHz, 20+15+10MHz, 20+10+10MHz, 15+15+10MHz, and 20+10+5MHz for UE category 9, 10, which are designed based on 3DL CA;

· Specify the TDD 3DL sustained data rate tests with 3×20MHz and 20+20+15MHz for UE category 9, 10, which are designed based on 3DL CA;

· Apply the 20+10+10MHz, 15+15+10MHz, and 20+10+5MHz FDD sustained data rate test to category 6 and 7 UEs which can support those aggregated bandwidths.

· Proposal 11: for 3DL CA sustained data rate requirements, it is proposed to

· Apply 85% TB success rate as the reference level for the test where the largest feasible ITBS (with coding rate < 0.93) is selected for the CC with a certain bandwidth and under the following conditions:

· TM3 2-layer transmission, 2×2 static channel and 64QAM;

· Allocate the TB size in the way such that the coding rates on separate CCs will be the same as much as possible.

· Proposal 12: More discussion on the table of test points for UE category 9 and 10 will be needed:

· Whether to apply the single carrier and 2DL CA based sustained data rate test to UE category 9 and 10.

For CA CQI test, we propose:
· Proposal 13: for 3DL CA CQI test, three cells are configured, i.e., PCell, SCell1 and SCell2 with 12dB, 6dB and 0dB power levels correspondingly, and the differences of the reported wideband CQI indices between PCell and SCell1 and between SCell1 and SCell2 are used as the test metric.
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7 Annex I: summary of 3DL CA bandwidth combinations

7.1 2DL CA FDD
Table 7.1-1: 2DL Inter-band CA (FDD)
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-5A
	1
	
	
	
	Yes
	
	
	20
	0

	
	5
	
	
	
	Yes
	
	
	
	

	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-7A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	7
	
	
	 
	Yes
	Yes
	Yes
	
	

	CA_1A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-11A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	11
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-18A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	18
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-19A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-20A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-21A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	26
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	28
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-4A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	2
	
	
	Yes
	Yes
	
	
	20
	1

	
	4
	
	
	Yes
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	2

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-5A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	
	
	20
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1

	
	12
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	13
	
	
	
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	
	
	20
	1

	
	13
	
	
	
	Yes
	
	
	
	

	CA_2A-17A
	2
	
	
	Yes
	Yes
	
	
	20
	0

	
	17
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-28A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-29A
	2
	
	
	Yes
	Yes
	
	
	20
	0

	
	29
	
	Yes
	Yes
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	
	
	20
	1

	
	29
	
	
	Yes
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2

	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-5A
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	
	
	20
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-7A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_3A-8A
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	
	
	20
	1

	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-19A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_3A-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	20
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-26A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	
	3
	
	
	Yes
	Yes
	
	
	20
	1

	
	26
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-27A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	27
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-28A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-31A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	25
	0

	
	31
	
	Yes
	Yes
	
	
	
	
	

	CA_4A-5A
	4
	
	
	Yes
	Yes
	
	
	20
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-7A
	4
	
	
	Yes
	Yes
	
	
	30
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_4A-12A
	4
	Yes
	Yes
	Yes
	Yes
	
	
	20
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	30
	1

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	
	
	20
	2

	
	12
	
	
	Yes
	Yes 
	
	
	
	

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	3

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-13A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	13
	
	
	
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	
	
	20
	1

	
	13
	
	
	
	Yes
	
	
	
	

	CA_4A-17A
	4
	
	
	Yes
	Yes
	
	
	20
	0

	
	17
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-28A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_4A-29A
	4
	
	
	Yes
	Yes
	
	
	20
	0

	
	29
	
	Yes
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	
	
	20
	1

	
	29
	
	
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2

	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-5A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_5A-7A
	5
	Yes
	Yes
	Yes
	Yes
	
	
	30
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_5A -12A
	5
	
	
	Yes
	Yes
	
	
	20
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_5A-13A
	5
	
	
	Yes
	Yes
	
	
	20
	0

	
	13
	
	
	
	Yes
	
	
	
	

	CA_5A-17A
	5
	
	
	Yes
	Yes
	
	
	20
	0

	
	17
	
	
	Yes
	Yes
	
	
	
	

	CA_5A-25A
	5
	
	
	Yes
	Yes
	
	
	30
	0

	
	25
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_5A-29A
	5
	
	
	Yes
	Yes
	
	
	20
	0

	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_7A-8A
	7
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_7A-12A
	7
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_7A-20A
	7
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	20
	
	
	Yes
	Yes
	
	
	
	

	
	7
	
	
	
	Yes
	Yes
	Yes
	40
	1

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_7A-22A
	7
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	22
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_7A-28A
	7
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	28
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_8A-11A
	8
	
	
	Yes
	Yes
	
	
	20
	0

	
	11
	
	
	Yes
	Yes
	
	
	
	

	CA_8A-20A
	8
	
	
	Yes
	Yes
	
	
	20
	0

	
	20
	
	
	Yes
	Yes
	
	
	
	

	
	8
	
	Yes
	Yes
	Yes
	
	
	20
	1

	
	20
	
	
	Yes
	Yes
	
	
	
	

	CA_8A-27A
	8
	
	
	Yes
	Yes
	
	
	20
	0

	
	27
	
	
	Yes
	Yes
	
	
	
	

	CA_11A-18A
	11
	
	
	Yes
	Yes
	
	
	25
	0

	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_12A-25A
	12
	
	
	Yes
	Yes
	
	
	30
	0

	
	25
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_12A-30A
	12
	
	
	Yes
	Yes
	
	
	20
	0

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_18A-28A
	18
	
	
	Yes
	Yes
	Yes
	-
	25
	0

	
	28
	
	
	Yes
	Yes
	-
	-
	
	

	CA_19A-21A
	19
	
	
	Yes
	Yes
	Yes
	
	30
	0

	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_20A-31A
	20
	
	
	Yes
	Yes
	Yes
	Yes
	25
	

	
	31
	
	Yes
	Yes
	
	
	
	
	

	CA_20A-32A
	20
	
	
	Yes
	Yes
	
	
	30
	0

	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_23A-29A
	23
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	29
	
	Yes
	Yes
	Yes
	
	
	
	

	
	23
	
	
	Yes
	Yes
	
	
	20
	1

	
	29
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_29A-30A
	29
	
	
	Yes
	Yes
	
	
	20
	0

	
	30
	
	
	Yes
	Yes
	
	
	
	

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For each band combination, all combinations of indicated bandwidths belong to the set

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal


Table 7.1-2: 2DL Intra-band contiguous CA (FDD)

	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_1C
	15
	15
	
	40
	0

	
	20
	20
	
	
	

	CA_2C
	5,10,15,20
	5,10,15,20
	
	40
	0

	CA_3C
	5, 10, 15
	20
	
	40
	0

	
	20
	5, 10, 15, 20
	
	
	

	CA_7C
	15
	15
	
	40
	0

	
	20
	20
	
	
	

	
	10
	20
	
	40
	1

	
	15
	15, 20
	
	
	

	
	20
	10, 15, 20
	
	
	

	CA_12B
	5
	5, 10
	
	15
	0

	CA_23B
	10
	10
	
	20
	0

	
	5
	15
	
	
	

	CA_27B
	1.4, 3, 5
	5
	
	13
	0

	
	1.4, 3
	10
	
	
	

	NOTE 1:
The CA configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal


Table 7.1-3: 2DL Intra-band non-contiguous CA (FDD)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_2A-2A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0

	CA_3A-3A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0

	
	10, 15, 20
	10
	30
	1

	CA_4A-4A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0

	
	5, 10
	5, 10
	20
	1

	CA_7A-7A
	5
	15
	40
	0

	
	10
	10, 15
	
	

	
	15
	15, 20
	
	

	
	20
	20
	
	

	CA_12A-12A
	5, 10
	5, 10
	20
	0

	CA_23A-23A
	5
	10
	15
	0

	CA_25A-25A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0


7.2 2DL CA TDD
Table 7.2-1: 2DL Inter-band CA (TDD)
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_39A-41A
	39
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	41
	
	
	
	
	
	Yes
	
	

	CA_41A-42A
	41
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	42
	
	
	
	Yes
	Yes
	Yes
	
	

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For each band combination, all combinations of indicated bandwidths belong to the set

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal


Table 7.2-2: 2DL Intra-band contiguous CA (TDD)
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_38C
	15
	15
	
	40
	0

	
	20
	20
	
	
	

	CA_39C
	5,10,15
	20
	
	35
	0

	
	20
	5, 10, 15
	
	
	

	CA_40C
	10
	20
	
	40
	0

	
	15
	15
	
	
	

	
	20
	10, 20
	
	
	

	
	10, 15
	20
	
	40
	1

	
	15
	15
	
	
	

	
	20
	10, 15, 20
	
	
	

	CA_41C
	10
	20
	
	40
	0

	
	15
	15, 20
	
	
	

	
	20
	10, 15, 20
	
	
	

	
	5, 10
	20
	
	40
	1

	
	15
	15, 20
	
	
	

	
	20
	5, 10, 15, 20
	
	
	

	CA_42C
	5, 10, 15, 20
	20
	
	40
	0

	
	20
	5, 10, 15
	
	
	

	NOTE 1:
The CA configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal


Table 7.2-3: 2DL Intra-band non-contiguous CA (TDD)
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_40A-40A
	10, 20
	10, 20
	40
	0

	CA_41A-41A
	10, 15, 20
	10, 15, 20
	40
	0

	
	5, 10, 15, 20
	5, 10, 15, 20
	40
	1

	CA_42A-42A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0


7.3 3DL CA FDD
Table 7.3-1: 3DL Inter-band CA with 2 bands (FDD)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_2A-4A-4A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	4
	See CA_4A-4A in Table 5.6A.1-3
	
	

	CA_2A-12A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	12
	See CA_12A-12A in Table 5.6A.1-3
	
	

	CA_2A-2A-5A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-2A-12A
	2
	See CA_2A-2A in Table 5.6A.1-3
	50
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-2A-13A
	2
	See CA_2A-2A in Table 5.6A.1-3
	50
	0

	
	13
	
	
	
	Yes
	
	
	
	

	CA_2C-29A
	2
	See CA_2C in Table 5.6A.1-1
	50
	0

	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-7C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	7
	See CA_7C in table 5.6A.1-1
	
	

	CA_3C-7A
	3
	See CA_3C in table 5.6A.1-1
	60
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-3A-8A
	3
	See CA_3A-3A Set0 in table 5.6A.1-1
	50
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	3
	See CA_3A-3A Set1 in table 5.6A.1-1
	40
	1

	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-4A-7A
	4
	See CA_4A-4A Set1 in Table 5.6A.1-3
	40
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_4A-4A-12A
	4
	See CA_4A-4A Set 0 in Table 5.6A.1-3
	50
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-12A-12A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	12
	See CA_12A-12A in Table 5.6A.1-3
	
	

	CA_4A-4A-13A
	4
	See CA_4A-4A in Table 5.6A.1-3
	50
	0

	
	13
	
	
	
	Yes
	
	
	
	

	CA_4C-5A
	4
	See CA_4C in Table 5.6A.1-1
	50
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For each band combination, all combinations of indicated bandwidths belong to the set

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal


Table 7.3-2: 3DL Inter-band CA with 3 bands (FDD)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-3A-5A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	40
	1

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-3A-8A
	1
	
	
	
	Yes
	Yes
	Yes
	50
	0

	
	3
	
	
	
	Yes
	Yes
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-3A-19A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-3A-20A
	
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	26
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-5A-7A
	1
	 
	 
	Yes
	Yes
	 
	 
	40
	0

	
	5
	 
	 
	Yes
	Yes
	 
	 
	
	

	
	7
	 
	 
	
	Yes
	Yes
	Yes
	
	

	
	1
	 
	 
	Yes
	Yes
	Yes
	Yes
	50
	1

	
	5
	 
	 
	Yes
	Yes
	 
	 
	
	

	
	7
	 
	 
	 
	Yes
	Yes
	Yes
	
	

	CA_1A-7A-20A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	20
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-18A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	18
	
	
	Yes
	Yes
	Yes
	-
	
	

	
	28
	
	
	Yes
	Yes
	-
	-
	
	

	
	1
	
	
	Yes
	Yes
	Yes
	-
	40
	1

	
	18
	
	
	Yes
	Yes
	Yes
	-
	
	

	
	28
	
	
	Yes
	Yes
	-
	-
	
	

	CA_1A-19A-21A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_2A-4A-5A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-4A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-4A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	13
	
	
	
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	Yes
	
	40
	1

	
	4
	
	
	Yes
	Yes
	Yes
	
	
	

	
	13
	
	
	
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	
	
	40
	2

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	13
	
	
	
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	3

	
	4
	
	
	Yes
	Yes
	
	
	
	

	
	13
	
	
	
	Yes
	
	
	
	

	CA_2A-4A-29A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-5A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-5A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	13
	
	
	
	Yes
	
	
	
	

	CA_2A-5A-29A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-5A-30A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-12A-30A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-17A-30A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	17
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-29A-30A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	29
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-7A-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-8A-27A
	3
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	27
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-5A-12A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-5A-13A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	13
	
	
	
	Yes
	
	
	
	

	CA_4A-5A-30A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-7A-12A
	4
	
	
	Yes
	Yes
	
	
	40
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-12A-30A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-17A-30A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	17
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-29A-30A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	29
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_7A-8A-20A
	7
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	20
	
	
	Yes
	Yes
	
	
	
	

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For each band combination, all combinations of indicated bandwidths belong to the set

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal


Table 7.3-3: 3DL Intra-band contiguous CA (FDD)

N/A
Table 7.3-4: 3DL Intra-band non-contiguous CA (FDD)

N/A
7.4 3DL CA TDD
Table 7.4-1: 3DL Inter-band CA with 2 bands (TDD)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_38A-40A-40A
	38
	
	
	
	Yes
	
	Yes
	60
	0

	
	40
	See CA_40A-40A in Table 5.6A.1-3
	
	

	CA_38A-40C
	38
	
	
	
	Yes
	
	Yes
	60
	0

	
	40
	See CA_40C in Table 5.6A.1-1
	
	

	CA_39C-41A
	39
	See CA_39C in Table 5.6A.1-1
	55
	0

	
	41
	
	
	
	
	
	Yes
	
	

	CA_39A-41C
	39
	
	
	
	Yes
	Yes
	Yes
	55
	0

	
	41
	See CA_41C in Table 5.6A.1-1
	
	

	CA_41A-42C
	41
	
	
	
	Yes
	Yes
	Yes
	60
	0

	
	42
	See CA_42C in Table 5.6A.1-1
	
	

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For each band combination, all combinations of indicated bandwidths belong to the set

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal


Table 7.4-2: 3DL Inter-band CA with 3 bands (TDD)

N/A
Table 7.4-3: 3DL Intra-band contiguous CA (TDD)

	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_40D
	10, 15, 20
	20
	20
	60
	0

	
	20
	10,15
	20
	
	

	
	20
	20
	10, 15
	
	

	CA_41D
	10
	20
	15
	60
	0

	
	10
	15, 20
	20
	
	

	
	15
	20
	10, 15
	
	

	
	15
	10, 15, 20
	20
	
	

	
	20
	15, 20
	10
	
	

	
	20
	10, 15, 20
	15, 20
	
	

	CA_42D
	5, 10, 15, 20
	20
	20
	60
	0

	
	20
	20
	5, 10, 15
	
	

	NOTE 1:
The CA configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal


Table 7.4-4: 3DL Intra-band non-contiguous CA (TDD)

N/A






