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1 Introduction
Aggregation of carriers is a very successful feature standardized in 3GPP for LTE. With carrier aggregation, fragmented spectrum can be used together. CA in LTE improves both end user performance and system capacity. Then one straightforward question is should CA be a feature for NR as well. In the below, we will discuss if CA is needed for NR or not and what could be the difference between NR and LTE when CA need be supported in NR
2 Discussion
NR has a peak rate requirement of 10 Gbps or even higher. In order to meet such peak rate requirement, very large bandwidth about 1 Ghz is needed using state-of-art technology. Although it is not decided which spectrum could be allocated to NR, but checking the current spectrum situation, such wide bandwidths will most likely not be made available at lower frequencies (e.g., below 6GHz). At 4.5 GHz, it will be difficult to assure a minimum of 200 MHz per operator, and we must rationalize our expectations to lower figures, such as 40-100 MHz or so. At 28 GHz, we may expect channel bandwidths of up to 200 MHz as a typical allocation per operator, perhaps more. At 37-40 GHz the expected channel bandwidth is 500 MHz or more. System bandwidths of 1 GHz or more are expected in the 40-71 GHz region. However, due to the propagation characteristics (high building penetration loss, diffraction and reflection characteristics) of high bands, peak rates of over 10 Gbps may only be available within small hot spots. 
Therefore, it is recommended that NR use carrier aggregation with sufficient bandwidth in the different possible frequency bands together with other technologies, e.g. beamforming to provide a good coverage and meet the capacity requirements
Proposal 1 Aggregation of carriers is a feature to be standardized in NR

As discussed above, the frequency to be aggregated may span across very different bands, below 6 GHz up to 100 GHz. While at the same time, due to different propagation characteristics, different available bandwidth in different bands, the numerology used at different band can be different. 

In LTE CA, different carriers are aggregated at MAC layer, i.e. one MAC entity for UE, different HARQ entities per carrier. All the entities above MAC are not affected. This is of course one way to support CA in NR. Alternatively, CA could be performed in higher layer like PDCP similar to Dual Connectivity but that may results less efficient scheduling. 

Before agreeing on a solution, NR specific aspects of physical layer needs be studied considering e.g. different numerologies and different characteristics of different carriers, different TTI length, different bandwidth etc. 

Proposal 2 When studying protocol solution for aggregating carriers and which layer is suitable, physical layer aspects of NR should be considered
3 Conclusion
In this contribution we have discuss the need to aggregate carriers in NR. Based on the discussion in section 2 we propose the following:
Proposal 1
Aggregation of carriers is a feature to be standardized in NR
Proposal 2
When studying protocol solution for aggregating carriers and which layer is suitable, physical layer aspects of NR should be considered
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