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1. Introduction
In RAN4 #70, there was further discussion regarding scalability issue of CA performance requirements. Since CA performance requirements for 2 DL CA was originally defined for bandwidth combination of 2x10MHz, RAN4 had to resolve test applicability issue whenever  a new CA configuration is introduced that does not support 2x10MHz. We expect that the problem would be more complicated if we apply same methodology to 3 DL and 4 DL CA. Scalable approach for CA performance requirements definition proposed in [1][2] is a alternative method that can resolve the issue once and for all. 
In this contribution, we provide further discussion on scalable CA performance requirements. 

2. Discussion
2.1. CA Bandwidth combination
The idea behind existing methodology for CA performance requirements definition is that there would be a common bandwidth combination supported by all CA configurations and if RAN4 define performance requirements for that bandwidth combination, it would be applicable to UE with any CA configuration support. In early stage of 2 DL CA introduction, this assumption was valid and thus there was no test applicability issue. However, as more and more CA configurations are introduced based on operator needs, there popped out CA configurations that does not support 2x10MHz such as CA_27B and CA_23A_23A. Whenever this happens, RAN4 had to duplicate CA performance requirements to different bandwidth combination. Duplicating tests to different bandwidth requires at least 2 meeting cycles to agree on test parameters and determine requirement numbers. Repeating these practices in RAN4 is not desirable since
· Issues are usually identified at later stage of CA spectrum WI and thus jeopardize timely completion of WI. When schedule is really tight, it is decided to reduce the scope of these tests. 
· Duplicating CA performance requirements to different bandwidth combination makes RAN4 specification more complicated without introducing new value. 
· It wastes valuable RAN4 time and resource both online and in back office. 
If we consider per-CC bandwidth of 5MHz and above, there are 16 bandwidth combinations for 2 DL CA. For normal demodulation tests, RAN4 introduced/will introduce tests for following bandwidth combinations.
· 2x10MHz

· 2x20MHz

· 2x5MHz

· 5MHz+10MHz

There are still 12 bandwidth combinations that might pop up later for 2 DL CA. 
It is proposed in [3] that we should follow existing methodology and start defining 3 DL CA performance requirements for inter-band CA with 20+10+10MHz as common bandwidth combination. As soon as we take this approach, we have to consider 3x20MHz for intraband contiguous CA. It will be a beginning of another tedious work cycle that would be much more disastrous simply because there are much more bandwidth combinations for 3 DL CA. For 3 DL CA, there are 64 bandwidth combinations with per-CC bandwidth of 5MHz and above. For 4 DL and 5 DL CA, number of bandwidth combinations just explodes to 256 and 1024. 
Observation 1. The amount of RAN4 work would be huge if we continue to use existing method of defining CA performance requirements for each bandwidth combination. 

2.2. Performance concern
In [3], concerns were raised regarding potential performance implication in case we define CA performance requirements in terms of single carrier performance. According to our analyses, at least, concern for HARQ buffer and A/N bandwidth is not valid if we reuse similar test parameters. We do agree that test should be defined in a way that UE’s CA demodulation performance can be properly verified and there should be no performance implication due to UE’s CA operation. At the same time, we also believe that RAN4 can work together to come up with a scalable performance requirements without any performance implication. 
Proposal 1. Agree on scalable CA performance requirements if obvious performance concern is not identified. 

2.3. UE category
It was identified that amount of work to define soft buffer management and sustained data rate test for 3 DL CA heavily depends on whether RAN4 needs to consider category 3 or 4 UE for 3 DL CA. Category 3 and 4 are defined for UE with single carrier support. Considering that category 3 or 4 UE with 3 DL CA is unlikely to prevail in the market, we would like to preclude such UE in the study for 3 DL CA performance requirements. In case category 3 or 4 UE with 3 DL CA needs to be supported, we can also consider reusing soft buffer management and sustained data rate test for 2 DL CA. 
Proposal 2. Preclude category 3 and 4 UE in defining 3 DL CA performance requirements. 
Proposal 3. In case test for category 3 or 4 UE with 3 DL CA needs to be defined, reuse existing tests for 2 DL CA. 
3. Conclusion 
In this contribution, we provided further discussion on scalable CA performance requirements. Our observation and proposals are
Observation 1. The amount of RAN4 work would be huge if we continue to use existing method of defining CA performance requirements for each bandwidth combination. 

Proposal 1. Agree on scalable CA performance requirements if obvious performance concern is not identified. 

Proposal 2. Preclude category 3 and 4 UE in defining 3 DL CA performance requirements. 

Proposal 3. In case test for category 3 or 4 UE with 3 DL CA needs to be defined, reuse existing tests for 2 DL CA. 
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