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1. Introduction 
Based on the updated WID in [1], the starting of Phase 2 work for NCT needs to first during Phase 1 of the work item to:
· Evaluate the benefits achievable from the standalone New Carrier Type over those achieved from legacy LTE and from the carrier aggregated New Carrier Type

· Identify the scenarios for the standalone New Carrier Type
In this contribution, we identify deployment scenarios and discuss associated use cases for standalone NCT.
2. Discussions
2.1. Use case 1 – Standalone NCT for future new frequency bands

This use case will highly dependent on operator’s LTE deployment roadmap and network situation. For example, acquiring new frequency band/bandwidth would ideally be fully utilised to accommodate UEs in the network as much as possible. This means for many operators, the support for coexistence of legacy UEs as well as Release 12 UEs within the same band/bandwidth is their top priority to efficiently utilise their allocated spectrum. On the other hand, new frequency bands presents new opportunity to optimise network operation for better spectral efficiency, energy saving, and interference coordination, if new standalone carrier type can deliver these benefits.
In 3GPP, LTE frequency bands are defined in a release independent manner, acquiring a new frequency band and having it defined in 3GPP means the new frequency band can be supported by UEs with their implementation based on earlier releases, e.g. LTE implementation in a UE is based on Release 8 specifications with support of new frequency band introduced in Release 12. The main motivation of such handling of frequency bands in 3GPP specification is to allow early introduction of LTE network in frequency bands that are defined at a later timeframe. This concept is heavily utilised today in various networks. In this case of early stage of LTE deployment, it is much preferable by the network that the carrier it deploys needs to be supported by all terminals already exists in the market (legacy UEs) and UEs that are soon becoming available. On the other hand, as the networks are advancing and optimising for more efficient operation, standalone NCT can be useful and beneficial to be introduced for the new UEs. Use cases of standalone NCT are explained in the following sections. As a result, more and more frequency bands and channels within the legacy bands can be allocated for transmitting standalone NCT.
Furthermore, for new LTE network operators at a later stage, deployment of standalone NCT could be quite an attractive option as their primary carrier for optimising their network operation right from the start without concerns about supporting legacy terminals based on earlier implementation. As such, the use of standalone NCT in new frequency bands or even existing frequency bands is quite possible and beneficial for network optimisation in the future.
2.2. Use case 2 – HetNet Deployment
Support of HetNet deployment through inter-cell interference coordination has been extensively studied in eICIC and FeICIC work items during Release 10 and Release 11 timeframe, respectively. New features such as almost blank subframes (ABS), restricted measurements and reporting, and CRS interference cancelling are introduced to achieve higher pico cell capacity and extend pico cell coverage with early handover in cell range expansion (CRE) zone. Additionally, new control channel ePDCCH was introduced in Release 11 to support better coordination of control signalling transmission between Macro and Pico. Despite these efforts, bottlenecks still exist in the current carrier design from achieving the full interference coordination, mainly in legacy controls, synchronisation signals, and broadcast channel transmissions.
Standalone NCT in Release 12 provides an opportunity to further enhance the interference coordination for HetNet deployments. When both Macro and Pico cells deploy standalone NCT,
· No overlapping/interference in control channel transmissions through ePDCCH and data scheduling coordination
· Reduced-CRS collision avoidance with 5ms periodicity transmission in different subframes
· Potentially new design of synchronisation signals and broadcast channel.
2.3. Use case 3 – Small cell in Macro coverage hole
Small cells (including traditionally known Femto cells), are/will often use to boost coverage in areas where Macro coverage is lacking (e.g. indoor environments, Macro cell edge, rural indoor, and etc). In many of these cases, it is expected the number of UEs to be served or connected to the small cells is small. When these UEs known to the eNB are capable of supporting standalone NCT, the UEs can benefit from the optimised design of standalone NCT operation.
2.4. Use case 4 – Small cell as PCell in carrier aggregation

For stationary and low mobility UEs under good signal coverage of small cell and at the same time within an overlaid Macro which could sometimes experience high network traffic, setting the small cell as the PCell in CA using standalone NCT allows for flexible activation / deactivation of the Macro cell (SCell) for a UE based on Macro network loading or Macro signal strength (RSRP).
Similar usage can be also applied to CA with two Macro layers, one deploys legacy LTE carrier which may sometimes need to support large number of legacy UEs and the other transmit the new carrier type. For the same reason of heavy loading in the legacy carrier, it is quite feasible and reasonable to configure the NCT carrier as the PCell and the legacy LTE carrier as the SCell. Adding/removing or activation/deactivation of the SCell can be based on the network loading on the legacy carrier.
3. Conclusion 

In this contribution, deployment scenarios and associated use cases for introducing standalone NCT and NCT used as an PCell in carrier aggregation are identified.
Use case 1: Standalone NCT for future new frequency bands
Use case 2: HetNet Deployment for better interference coordination of common channels
Use Case 3: Small cell in Macro coverage hole
Use Case 4: Small cell as PCell in carrier aggregation
Based on the above identified deployment scenarios and their associated use cases, we propose:
Proposal: It is propose to quantify the gain in term of Pico capacity improvement, and further extension of CRE region from transmitting standalone NCT from both the Macro and Pico in a HetNet deployment.
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