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1 Introduction
In NCT work item, the benefits of standalone NCT should be compared to legacy LTE carrier and non-standalone NCT, as follow[1]: 
· Evaluate the benefits achievable from the standalone New Carrier Type over those achieved from legacy LTE and from the carrier aggregated New Carrier Type

In this document, we share our views on benefits of standalone NCT.
2 Benefits compared to legacy LTE carrier
In RAN1#66bis, the following conclusion is achieved:
The main motivations identified for introducing a new carrier type for carrier aggregation are:

· Enhanced spectral efficiency

· Improved support for het net

· Energy efficiency

Compared to legacy LTE carrier, standalone NCT has higher spectral efficiency, because of the reduction of signaling overhead. The saved overhead mainly contains CRS. Rel-8 CRS port 0 with 5ms periodicity is used as tracking RS and density of time and frequency domain decreases compared to legacy LTE carrier. In legacy LTE carrier even though there is no data, CRS is also transmitted. Although PDCCH is not transmitted in standalone NCT, ePDCCH still exists for standalone NCT. These overhead of control information is similar between standalone NCT and legacy LTE carrier. 
For het-net scenario, standalone NCT has more advantage. CRS interference in legacy carriers is hard to be avoided between cells. Especially, when more denser cells are deployed, there is more serious interference. Interference of control channel between different cells is also severe because PDCCH occupies the whole bandwidth of former 1-4 OFDM symbols. However, for standalone NCT, both data and control information rely on UE specific reference signaling. Thus control channel interference coordination can be achieved by FDM mode.
From energy efficiency perspective, the reduced tracking RS can save the energy consumption. Small cell is one typical scenario of standalone NCT, which usually operates with low transmitter power. When dormant state is enabled, UE served by standalone NCT is offloaded to macro cell. The energy can be further saved. Standalone NCT also can consider eIMTA and energy can be used efficiently according to traffic load.
For PBCH and system information transmission, etc., standalone NCT maintains the similar design with legacy carrier. Considering initial accessing the standalone NCT, PBCH also needs to be transmitted in this kind of NCT. Some information, such as system information, group power control and so on, is also required. Common search space in EPDCCH and ePHICH need to be specified in standalone NCT. Most current design principle can be reused in above aspects.
Observation 1: In spectral efficiency, het-net scenario and energy efficiency aspects, standalone NCT has more advantage compared to legacy LTE carrier. 

Observation 2: For standalone NCT, PBCH, common search space, etc., also need design.
3 Benefits compared to non-standalone carrier
Non-standalone carrier is always aggregated to legacy carrier or standalone NCT, in which system information, UE mobility support, and so on are acquired. PBCH and common search space for ePDCCH are needed in standalone NCT, and further, ePHICH can be specified. Therefore, spectral efficiency of non-standalone carrier is better than standalone NCT. As above mentioned, specification effort is required for standalone carrier. For het-net and energy efficiency improvement, both standalone and non-standalone are similar.
Standalone NCT has merit on cell deployment compared to non-standalone NCT. For example, non-standalone carrier can’t be deployed out of macro coverage. In this case, standalone NCT can operate as supplement. Without macro coverage is target scenario of small cell WI.
Observation 3: spectral efficiency of standalone NCT is less than that of non-standalone NCT.
Observation 4: Standalone NCT can be deployed flexibly.
4 Conclusions
In this document, we discussed benefits of standalone NCT. We have some observations:
Observation 1: In spectral efficiency、het-net scenario、energy efficiency aspects, standalone NCT has more advantage compared to legacy LTE carrier. 

Observation 2: For standalone NCT, PBCH, common search space, etc., also need design.
Observation 3: Spectral efficiency of standalone NCT is less than that of non-standalone NCT.
Observation 4: Standalone NCT can be deployed flexibly.

From the above discussion, we can see the study of standalone NCT is meaningful.

Proposal : Standalone NCT should be introduced.
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