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1 Introduction

The WID for the New Carrier Type (NCT) was updated in RAN#58 with respect to objectives for standalone operation to include the following (the updates to the objective of the WID are highlighted) [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 
· Identify the scenarios for the standalone New Carrier Type
In a second phase specify enhancements to the New Carrier Type also considering the findings of the small cell related Rel-12 studies (from RAN#61)

· If justified by the evaluation, specify necessary means to allow standalone and macro-assisted operation on the New Carrier Type, including

· A broadcast mechanism to acquire system information, a common search space for ePDCCH and UE mobility support.

· If justified by the small cell related studies, specify necessary means to support a dual dormant / active state, which means DTX like eNB behavior (with long DTX cycles) and corresponding UE procedures, with or without reduced CRS in the active state. Note that the dual dormant / active state can be specified for NCT aggregated with a legacy carrier and / or operating in a macro assisted mode even if the standalone carrier is not justified by the evaluation. 

The evaluation of the trade-offs/benefits associated with a standalone NCT and the identification of respective scenarios are part of Phase 1 in the WID. Although they are not an immediate objective in RAN1, this contribution considers an initial high level assessment of scenarios, possible benefits, and specification impacts. Once the applicable scenarios and areas of potential benefits are identified, a detailed evaluation may then follow. 
2 Motivations for Standalone NCT
The primary motivations for a standalone NCT have been extensively discussed and are outlined below
· Energy efficiency
· Interference avoidance
· Overhead reduction (enhanced spectral efficiency)
Energy efficiency is an increasingly important aspect for a network’s overall operating expense (OPEX) especially when electricity grids are not sufficient or available. In Rel-10, a RAN1 study item considered this issue and was concluded that LTE already supports energy efficient network operation and allows for implementation-based energy saving methods [2]. The objective of maintaining backward compatibility for a network’s operation was affirmed as a crucial one when introducing new features to RAN1 specifications. 
Typically, completely turning off transmission from a macro eNB is not practical considering backward compatibility requirements and support for coverage and service continuity. For low power nodes, such as small cells, signal transmission may be completely turned off in unloaded cells using the concept of a “dormant cell” [3]. Whether CRS density is reduced or not in that case can be a trade-off consideration mainly between the additional overhead reduction and the impact on the operation of legacy UEs. 

Observation 1: The concept of a dormant cell allows for energy efficiency without requiring significant reductions in CRS density. 

For interference avoidance, the main benefit is for heterogeneous network operation where the CRS from the macro eNB impacts detection reliability of control or data signals from pico eNBs in ABS in case of a large CRE bias. Removing the CRS in ABS allows for improving detection reliability without relying on a CRS interference canceller at the UE. However, due to backward compatibility, coverage, and mobility reasons, the macro eNB cannot reduce the CRS density and interference avoidance in non-CA operation by removing the CRS from the macro eNB is not desirable. This has also been extensively discussed for the support of TDM ICIC which relies on the use of either ABS or MBSFN subframes and does not alter the CRS structure. 
Observation 2: For non-CA operation, CRS interference avoidance is primarily important for hetnets. For backward compatibility, coverage and mobility reasons, it is desirable that the CRS structure does not change and support of large CRE bias values may rely on a CRS interference canceller at the UE. 

For overhead reduction, an analysis comparing operation with full CRS density and with reduced CRS density needs to consider the configuration of ABS and/or MBSFN subframes, support of mobility based on CRS or CSI-RS measurements, accuracy of CRS-based or CSI-RS based RRM measurements, and EPDCCH/PDSCH performance particularly for signaling of broadcast system information or other UE-common control signaling. These tradeoffs, together with possible specification impacts and backward compatibility aspects, need to be fully considered in subsequent RAN1 evaluations.
Observation 3: The total DL overhead reduction by removing the CRS depends on the number of subframes per frame configured as normal subframes and should be considered in conjunction with the impact on measurements and on the detection reliability requirements for control signaling. 
3 Specification Impact for Standalone NCT
The specification impact for standalone NCT depends on whether CRS is removed/reduced and on whether the “dormant cell” approach is used. In the latter case, the specification impact can be limited to supporting transition of a cell between “active” and “dormant” states, to defining a discovery signal for Rel-12 UEs, and to defining UE procedures for dormant cell proximity detection and report [3].
In the former case, the specification impact is more significant and includes the following 
· DMRS-based P-BCH detection
· Support of CSS by EPDCCH
· Possible support of EPHICH
· Possible CSI-RS enhancements if current CSI-RS structure does not provide sufficient accuracy for RSRP/RRM measurements together with introduction of cell-specific CSI-RS for mobility measurements
· Miscellaneous aspects such as QCL aspects in case of no CRS, possible re-design of DMRS patterns, possible modification of CoMP schemes in case different carrier types are used by different nodes, etc.
The specification impacts in each case may not be viewed in isolation as some may anyway be needed for other purposes such as small cell enhancements, eIMTA, etc. The UE complexity should also be considered in conjunction with the specification impact.
Observation 4: Removing CRS-based functionalities may introduce substantial specification and UE implementation impacts. Considerable benefits should be demonstrated to justify a significant disruption or duplication of existing designs. 
4 Conclusions

This contribution provided an overview of the motivations and applicable scenarios for the introduction of a standalone NCT together with expected RAN1 specification impacts. Due to the substantial specification and implementation impacts, a possible introduction of a standalone NCT in Rel-12 should be subject to an exact identification of applicable scenarios and should demonstrate significant gains over existing or less disruptive methods for achieving a same set of benefits.   
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