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1. Introduction
The methodology to define UE performance tests for 3DL CA has been discussed in RAN4 for several meetings cycles. Basically, there are two different views on this topic: one is to find out a new method to have scalable performance requirements for CA with more than 2CCs; the other is to follow the old Rel-10 method [1].
In this contribution, analysis is provided on the methodology of CA performance requirements in order to facilitate the progress of 3DL CA performance part.
2. Methodology for 3DL CA performance
Carrier aggregation is an important method for operators to increase frequency efficiency and UE throughput. Currently, RAN4 has a large number of work items for 3DL carrier aggregation, including 2 work items of intra-band contiguous CA, 2 work items of intra-band non-contiguous CA and 34 work items of inter-band CA. Since different operators have different frequency and deployment requirements, it will lead to many different band combinations for 3DL CA.
If we follow the Rel-10 methodology to define the performance requirements with fixed bandwidth combination for 3DL CA, the workload of performance part will be huge and the requirements will be very complicated. Thus, we suggest finding out a new method to have scalable performance requirements for 3DL CA in order to avoid the duplicate work in CA demodulation. For example, define the performance requirement of single carrier and verify the performance on each CC individually. 
Proposal 1: Find out a new method to have scalable performance requirements for 3DL CA instead of using the Rel-10 method.
What’s more, considering CA with more than 3 CCs and FDD+TDD CA, the band combinations will be more complicated and lead to huge workload of performance part. Thus, we believe that 3DL CA is a good opportunity for RAN4 to change the structure of CA performance requirements to make it more flexible for further CA work. Thus, we suggest starting a WI to study the scalable performance requirements for CA, including CA with more than 2CCs and FDD+TDD CA.
Since TUs have already been allocated for demod in each 3DL CA work items. A new work item on CA performance part will not take more TUs and will save the TUs for the future CA work. 
Proposal 2: Start a WI to study the scalable performance requirements for CA, including CA with more than 2CCs and FDD+TDD CA. 
3. Feasibility for scalable performance requirements
3.1. Regular CA test cases
For regular test cases, using single carrier requirements to verity the performance on each CC individually might be an efficient way to have a scalable and flexible sturcture of CA perforamnce requirements. One main concern is the ACK/NACK feedback impact on performance of single carrier and CA. 
PUCCH format 3, which supports up to 20 bits, could be used for ACK/NACK feedback of 3DL CA. Since PUCCH format 3 may have different performance compared to format 1a, we could define single carrier performance with format 3 and verify CA performance on each CC. Thus, the 3DL CA performance of regular test cases could be guaranteed.
3.2. UE category
Currently, 10 UE categories are designed for supporting different uplink and downlink capability. Among them, category 9 and 10 are desinged for 3DL CA. It is possible that a lower category UE is used in 3DL CA, e.g. category 6 and 7. However, from operator point of view, category 3 and 4 supporting 3DL CA might not be a typical case. Additionally, allowting category 3 and 4 UE supporting 3DL CA will lead to heavy workload of defining soft buffer and SDR tests and redundant test cases. Thus, if these is no clear need for using category 3 or 4 in 3DL CA, we suggest not considering these UEs in 3DL CA performance scope.
Proposal 3: Preclude category 3 and 4 UE when defining 3 DL CA performance requirements.
3.3. Power imbalance test 
The purpose of the power imbalance test is to verify the ability of an intra-band adjacent CA UE to demodulate the signal transmitted by the PCell in the presence of a stronger SCell signal on an adjacent frequency. Currently, we have 2 work items of intra-band contiguous CA. It is very important for power imbalance test to verify the capability and performance of image rejection under power imbalance scenario for intra-band contiguous CA. Thus, we propose that:
Proposal 4: Power imbalance test is needed for 3DL CA.
In order to save the workload of defining power imbalance test, one possible solution is to verify the CC on the edges respectively and reuse the 2DL requirements [2]. However, this method can only be applied for 3DL CA. A general solution for 3DL and beyond 3DL CA may need to be further studied in work item phase.
4. Conclusion
In this contribution, analysis is provided on the methodology of CA performance requirements in order to facilitate the progress of 3DL CA performance part. Several proposals are provided as follows:
Proposal 1: Find out a new method to have scalable performance requirements for 3DL CA instead of using the Rel-10 method.
Proposal 2: Start a WI to study the scalable performance requirements for CA, including CA with more than 2CCs and FDD+TDD CA. 
Proposal 3: Preclude category 3 and 4 UE when defining 3 DL CA performance requirements.
Proposal 4: Power imbalance test is needed for 3DL CA.
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