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1. Introduction
In [1], it evaluated the coverage of the existing CA demodulation requirements for Rel-11 from bandwidth combination aspects due to the fact that many new CA band configurations specified in Rel’11 may not be covered by the existing CA performance tests. 
In the previous RAN4 meetings, there have been several papers under discussion to address the test coverage issue. In the last meeting, the way-forward in [2] was agreed for the open issues to be considered.
In [3] [4], we have already provided some analysis on how to perform CA tests for different band combinations. In this contribution, we will further discuss the remaining open issues in the light of the way-forward.  
2. Discussion
Even though the proposed problematic cases are more relevant to R’11 band combinations, it would be useful to consider the future-proof testing methodology as the similar issues may arise in the future with some new band combination. So in this contribution, we more focus on the general methodology to solve the problems rather than a specific case.
2.1 Regular FDD CA Demodulation Performance tests
In this section, we provide some consideration for the test setup based on the agreed way-forward captured below for the normal tests. 
	· 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. 



It has been agreed that 2x20MHz FRC would use the same MCS as existing 2x10Mhz configuration for CA tests. However, it should be noted that the configuration of the subband size for PMI report in 4Tx TM4 CA tests can be different dependent on the system bandwidth. According to the current specification, 6PRB is specified for the case with 10MHz bandwidth and 8PRB for the case with more than 10MHz. Thus there would be some performance difference between 2x10MHz performance and 2x20MHz performance due to PMI granularity in this case. Essentially, the potential performance loss with the new CA band combination in the test due to the larger PMI reporting granularity might affect the applicability of the existing 2x10MHz requirements. To check the effect of different PMI granularity on the performance, the simulations with 6PRB and 8PRB PMI report for 2x10MHz TM4 test case are executed and the results are presented in Figure 1. It can be noted that there is less than 0.2dB performance difference at 70% test point, which could be ignored to some extent. However, for safety the group can further check whether the extra margin can be introduced based on the simulation campaign. For example, the interested companies can be invited to provide the extra margin based on the comparison between 2x10Mhz performance and 2x20Mhz performance.
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Figure 1. PMI reporting granularity (6PRB vs. 8PRB)
Proposal 1: For 2x20Mhz TM4 tests, the interested companies are invited to provide the extra margin based on the comparison between 2x10Mhz performance and 2x20Mhz performance.
Proposal 2: The normal tests are executed based on either 2x10Mhz case or 2x20Mhz case for a UE supporting both CA capabilities. 

2.2 Soft Buffer Management Tests
The agreed way-forward for this issue has been captured below.
	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.

· 


In this section, we try to provide a generic methodology based on the minimum bandwidth for test design of the soft buffer limited cases. It is briefly described as below:

1. Find the minimum bandwidth W with the soft buffer limited issue supposing equal split of the soft buffer between CC. 

2. Define the requirement based on bandwidth W.
3. For any bandwidth combination Y+X with at least one carrier’s bandwidth Y > = W, then the soft buffer test case can be executed by configuring data transmission with bandwidth W on that carrier, i.e., W+X. The performance requirements are verified based on the performance of the carrier configured with bandwidth W for data transmission.
For example, if 15MHz is the minimum single carrier bandwidth for category 3 with soft buffer limited issue due to the equal split of the soft buffer in CA, then 15+X can be configured for data transmission to execute the tests for 15+10, 15+15, 15+20 and 20+20 cases. Especially, for the case of 20+20 case with 15+X data configuration, the unallocated resources should be filled by OCNG pattern. Then the performance requirements based on 15MHz can be still applied.

Proposal 3: For the soft buffer limited cases, the minimum bandwidth based approach can be used to derive and apply the performance requirements.

2.3 Soft Buffer Management Tests
The agreed way-forward for this issue has been captured below.
	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 depends 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. 


One thing to be noticed is that it is better to configure the same MCS on both carriers. Then it is easy to derive the performance requirements based on the single carrier performance. 

On the other hand, it is also sensible to use the same MCS for both carriers under the sustained data rate tests, even though the bandwidth on each carrier may be different. 

Proposal 4: For the sustained data rate test setup, the same MCS is applied on both carriers regardless of the bandwidth.

2.2 CQI Test

For CA CQI test in the current specification, the requirement is defined as the CQI index difference of the reported wideband CQIs from two carriers for 2x10MHz case. It should be noted that it essentially does not require any configuration of PDSCH transmission. Thus, the current requirement and test setup could be reused for the new band combination case except the only difference on the bandwidth combination. 

To verify the maximum capability of UE, the maximum bandwidth combination can be applied for CA CQI tests while reusing the same requirements. 

Proposal 5: Only the maximum bandwidth combination of a UE is configured for CA CQI test while reusing the current requirements.  

3. Conclusions

This contribution discussed the general methodology for the CA tests with the new band combinations. The following proposals are presented for approval:
Proposal 1: For 2x20Mhz TM4 tests, the interested companies are invited to provide the extra margin based on the comparison between 2x10Mhz performance and 2x20Mhz performance.
Proposal 2: The normal tests are executed based on either 2x10Mhz case or 2x20Mhz case for a UE supporting both CA capabilities. 

Proposal 3: For the soft buffer limited cases, the minimum bandwidth based approach can be used to derive and apply the performance requirements.

Proposal 4: For the sustained data rate test setup, the same MCS is applied on both carriers regardless of the bandwidth.

Proposal 5: Only the maximum bandwidth combination of a UE is configured for CA CQI test while reusing the current requirements.  
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