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1. Introduction
At the RAN1#80 meeting, it was not successful to make a common understanding on target use-cases/scenarios of CA with more than 5 CCs [1]. We believe that the identification of the target use-cases/scenarios is in general beneficial to make the design to be more useful, and hence RAN1 should strive for defining them. In this contribution, we describe our views on the target use-cases/scenarios of CA with more than 5 CCs.
2. Target use-cases and the relevant discussion
The potential target use-cases can be classified into following two.
Use-case 1: Continuous enhancement from the legacy CA
In the near future, CA with 5 CCs will be available. The current maximum number of CCs (=5) will be a limiting factor of the LTE enhancement soon. Operators will be required to offer higher data rate by CA using more than 5 CCs. The use-case 1 is simply aiming at removing the limitation on the maximum number of CCs, and realizing the continuous expansion of user throughput/experience by the CA.
In the use-case 1, seamless operation between legacy CA and Rel.13 CA is desirable. One eNB is highly likely to accommodate legacy CA UEs using 5 or less CCs and Rel.13 CA UEs using 6 or more CCs at the same time. Therefore, it is desirable to minimize the difference between the legacy CA and Rel.13 CA, especially on the following aspects.
· Supportable CA scenarios

· Operational flexibilities

· Coverage/applicable range

For this use-case, optimization for 32 CCs would actually be not necessary. Potentially, e.g., 6-10 CCs could be a design target.
Use-case 2: Exploiting the benefit from super wide bandwidth
5GHz unlicensed band has more than a few hundreds of MHz. Assuming an operator can utilize the dedicated licensed band(s) and the whole 5GHz unlicensed band, CA operation using 20 or more can be considered. As such, CA for LAA operation falls into the use-case 2. So far, identified application scenario of CA with such very large number of CCs would be LAA only.
In the use-case 2, it is important to offer higher user throughput/better user experience as much as possible by using wider bandwidth. However, optimization for such very large number of CCs (e.g., 32 CCs) would require drastic enhancements on CA mechanisms. Compared to the use-case 1, it would be challenging to minimize the difference between the legacy CA and Rel.13 CA on the three aspects listed above. Considering the realistic applicable area of such wider bandwidth operation with more than a few hundreds of MHz, supportable CA scenarios and/or coverage of the use-case 2 could be narrower. Therefore, losing some operational flexibility may need to be acceptable, if it is deemed necessary.  
As such, different use-cases require different priority on its solution(s). RAN1 should consider whether to support both use-cases by a unified solution or to support each use-case by different solutions.
Note that although CA in LAA is the only identified scenario of the use-case 2 so far, LAA specific mechanisms should not be discussed in this WI. Furthermore, the identification of target use-cases/scenarios is just for designing the solutions. Actual RAN1 specification shall not explicitly differentiate whether the CA is for LAA or not. Once the solution(s) are to be established considering the target use-cases/scenarios, it (they) should be usable no matter whether the application is CA in LAA or not.
Another note is about the relationship between the first and second objectives of the WI. The first objective targets to offload PUCCH to SCell in CA scenario 4 with equal to or less than 5 CCs, which is different from the second objective. However, CA scenario 4 is still a promising scenario even with more than 5 CCs in both use-cases 1 and 2, and the PUCCH overloading issue will be even more severe as the number of CCs increases. Therefore, it was agreed that PUCCH on SCell (i.e., configuring two PUCCH CGs) is supported for CA with more than 5 CCs (and up to 32 CCs). Although UCI feedback mechanisms for the above use-cases 1 and 2 are still under discussion, we believe that the PUCCH on SCell for more than 5 CCs can be realized by combining PUCCH on SCell specified for the first objective and UCI feedback mechanisms specified for the above use-case 1 and 2. 
3. Conclusion
In this contribution, we discussed potential use-cases of CA enhancements to make the solutions to be specified more useful considering real operating scenarios. Because of the wide range of the supported number of CCs, at least two different use-cases are identified as the design targets. RAN1 should consider whether to specify a unified solution which is effective to both use-cases or to specify different solutions for different use-cases.
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