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1 Introduction
The work on a new carrier for LTE was postponed from Rel-11 to Rel-12 and a work item for a new carrier type in Rel-12 was approved in RAN #57 [1]. Work was split into two phases. In the first phase, a new carrier aggregated with a legacy LTE carrier is to be specified. In the second phase, enhancements to the new carrier type are to be specified including stand-alone operation and optimizations for small cells taking into consideration input from the small cell study item. The approved work item also states that the work in Rel-12 will proceed from the starting point of the agreements and working assumptions reached so far in RAN1 during the Rel-11 work item.
In this contribution we summarize the work that has been carried out during Rel-11 timeframe on the NCT, and point to new relevant discussions in other areas that need to be taken into account. Then we present the focus areas for the work on a high level given the work item scope.

2 Discussion
As the NCT work item starts in Rel-12, we note the RAN plenary agreement that the work shall proceed from the starting point of the agreements and working assumptions reached so far in RAN1 during the Rel-11 work item. In the following section we summarize the main agreements in Rel-11 which is then followed by an outline of the work within Rel-12 accompanied by a few observations.

2.1 Summary of main agreements during Rel-11

The summary of the list of agreements is not a complete list but is intended to give an overview on what has been agreed during Rel-11 for the NCT work. A complete list of the agreements is available in Appendix A. 

In RAN1 #66bis, a conclusion was made on a set of motivations for introducing a new carrier type being Enhanced spectral efficiency, improved support for heterogeneous networks and energy efficiency. These sets of motivations within Rel-12 should be read together with the justification part in the WID [1]. The conclusion was made together with a working assumption to design a new carrier type with at least reduced or eliminated legacy control signalling and/or CRS.

During RAN1 #67 two deployment scenarios where highlighted to steer the RAN1 design. The first deployment scenario is when a new carrier type is synchronised in time and frequency to a legacy carrier and a second deployment scenario is when a new carrier type and legacy carrier are assumed to be unsynchronised in both time and frequency. Both deployment scenarios are described from the UE perspective. To guide the design, it was further concluded that the design does not need to be equally optimised for both scenarios.

During RAN1 #68 and #68bis, there were agreements stating that the Rel-8 PSS/SSS sequences are transmitted at least for the unsynchronised case and that the new carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity for at least the unsynchronised scenario. It also followed that the RS port can not be used for demodulation. An LS was sent to RAN4 for guidance on RRM measurement handling considering the agreement and also for advice on the bandwidth of the RS port. RAN1 is still awaiting response from RAN4 on the LS.

During RAN1 #69 the issue of collision between PSS/SSS and the existing DM-RS pattern for TM9 was discussed and it was agreed that the existing DM-RS patterns will be used on the NCT. Together with this there where also agreements made that TM9 should be supported on the NCT along with any new transmission mode defined in the DL CoMP WI. Given the last agreement it also follows that TM10 is also supported on the NCT.
2.2 Considerations on Rel-12 work

As indicated in the introduction this work item is split into two phases where in the first phase the New Carrier Type is aggregated with a legacy LTE carrier and in the second phase the work is to specify necessary means to allow standalone and macro-assisted operation on the New Carrier Type and also consider the findings of the small cell related Rel-12 study items. In the following two subsections we describe what considerations should be taken into account within each phase of the work item.

2.2.1 First phase of the work item

For the first phase of the work we see that the work should focus on defining the synchronization procedures and PDSCH reception details. Recalling the discussions during the Rel-11 timeframe we see that mainly the synchronization details of the new carrier type were extensively discussed and there were many related agreements on this topic at RAN1 #67, #68, #68bis and #69. In addition, during RAN1 #69 details on supported DL transmission modes were agreed.

For the synchronization details on the NCT, the work needs to finalise a design that supports synchronization for aggregation of non-adjacent carriers and of adjacent carriers, with the corresponding UE mobility support. Depending on the level of optimisation of the NCT, there can be either a separate design for each of these two cases or one design that supports both cases. In defining these details, quasi-co-location support and standalone operation which is to be worked on in the second phase should also be considered and the design should be suitably forward compatible. 

Observation
· When defining synchronization procedures for the case of aggregated non-adjacent carrier and adjacent legacy and new carriers in the first phase of the work item, forward compatibility for stand alone operation in phase 2 should be considered.

· When defining synchronization procedures for the case of aggregated non-adjacent carrier and adjacent legacy and new carriers in the first phase of the work item, quasi-co-location issues should be considered.
During RAN1 #69 there were several agreements on the details of DL transmission mode support on the NCT. Since these agreements have been made significant progress within the DL CoMP area with introduction of TM10, and also quasi co-location (QCL) criteria have been defined. One should also note there that some of the QCL discussions are not yet finalised and that for the NCT there is a need for a QCL definition that does not depend on CRS. From QCL perspective, transmission mode 9 is currently not well defined for the NCT as there is no CRS present. In addition, how interference is measured in TM9 is not well defined give that there is no CRS present. In the current design of QCL definitions for TM10 the new carrier type has not been considered. 

Observation

· Quasi co-location definition for NCT needs to be defined for each corresponding supported transmission mode
2.2.2 Second phase of the work item

In the second phase of the work item, additional findings from the small cell related studies should be considered as well as specifying a stand alone operation mode for the new carrier type. What the outcome is of the small cell related studies remains to be seen and how they would impact the new carrier type design. What is clearer for the second phase are topics related to defining the NCT in a stand alone operation. On top of the defined synchronization procedure in phase 1, the work in phase 2 shall define a broadcast mechanism to acquire system information, a common search space for ePDCCH and UE mobility support. 

Within the second phase of the work, although not explicitly stated by the work item, as always when introducing a new feature considerations should also be made towards features that are currently supported within the 3GPP framework which also need to be supported on the NCT, e.g. MBMS, other features introduced within Rel-12 in 3GPP and so forth. 
3 Conclusions

In this contribution we give an introduction to the new carrier type WI, discuss which work should be performed when and give some direction on certain topics. Based on the discussion we made the following observations.

Observation
· When defining synchronization procedures for the case of aggregated non-adjacent carrier and adjacent legacy and new carriers in the first phase of the work item, forward compatibility for stand alone operation in phase 2 should be considered.

· When defining synchronization procedures for the case of aggregated non-adjacent carrier and adjacent legacy and new carriers in the first phase of the work item, quasi-co-location issues should be considered.
· Quasi co-location definition for NCT needs to be defined for each corresponding supported transmission mode
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