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1. Introduction
In RAN1#66bis [1], it has been agreed to introduce at least one new carrier type in Rel-11. The working assumptions are as follows: 

· Introduce at least one new carrier type in Rel-11 (bandwidth agnostic from a RAN1 point of view), with at least reduced or eliminated legacy control signalling and/or CRS

· at least for the downlink (or for TDD, the downlink subframes on a carrier)

· associated with a backward compatible carrier

· study further: 

· issues of synchronisation/tracking (including whether or not PSS/SSS are transmitted) and measurements/mobility

· resource allocation methods

· what RSs are required

· For FDD a downlink carrier of the new type may be linked with a legacy uplink carrier, and for TDD a carrier may contain downlink subframes of the new type and legacy uplink subframes.

According to the discussion in RAN1#66bis, this contribution presents our views on new Rel-11 carrier type(s) with focus on synchronization, reference signals, and control signalling. Our discussion in this paper considers a new carrier type for downlink. 
2. Discussion
While a new carrier type is defined for usage in carrier aggregation for Release 11, what we could consider is the difference on benefits between carrier aggregation of two Rel-10 compatible component carriers and carrier aggregation of one Rel-10 compatible CC and a new Rel-11 carrier. If we design a new carrier type that has typical structure of control signals, synchronization channels, and reference signals, benefit difference for the above mentioned two kinds of carrier aggregation is supposed to be not notable. Therefore, one of main driving factors to design a new carrier type for CA is to improve realistic user data rates for advanced CA UEs and systems.
Control signalling 
Based on current Rel-10 control signalling and the capability of cross-carrier scheduling, a new carrier type could be designed without any control signals to maximize the usage of radio resources for user data transmissions. Therefore, we propose that no control region on the new carrier type. 
Proposal 1: No control region in the new carrier type. 

Synchronisation channels
Synchronization channels in a carrier could facilitate cell search and downlink synchronization for UE to select and synchronize with the carrier. During operation of carrier aggregation, a UE could have another carrier, e.g. a Rel-10 compatible carrier, to achieve these functionalities. Therefore the usage of synchronization channels in a new carrier type could be narrowed down to help timing and frequency synchronization.  
For purpose of timing synchronization, the timing reference from the other aggregated Rel-10 compatible component carrier should be accurate enough while the aggregated new carrier and Rel-10 carrier are co-located and share the same clock generation. Aggregation of a new carrier and a Rel-10 carrier transmitted from different sites is hard to achieve cross carrier scheduling and it is then not considered. 

For purpose of frequency synchronization, synchronization channels usually serve to help coarse frequency estimation/synchronization followed by fine frequency estimation/tracking through reference signals. During operation of carrier aggregation, the frequency reference from a Rel-10 carrier can server good for coarse frequency estimation and synchronization. The reference signal, if exists, in a new carrier can help for fine frequency estimation and synchronization. 
Accordingly, we think that synchronization channels are not necessary for a new carrier type in CA. 

Proposal 2: No synchronization channels transmitted in the new carrier type. 

Reference signals

To obtain better receiving performance, reference signal is needed for accurate channel estimation. There might have some further considerations on how to design reference signals in a new carrier efficiently cooperating with the Rel-10 carrier. At least at this moment we think that reference signals should be included in design of new carrier type. 

Proposal 3: Reference signals should be included in design of new carrier type.  
3. Conclusions

Based on current Rel-10 control signalling and the capability of cross-carrier scheduling, we propose the following proposals for a new carrier type in Release 11. 
Proposal 1: No control region in the new carrier type. 

Proposal 2: No synchronization channels transmitted in the new carrier type. 

Proposal 3: Reference signals should be included in design of the new carrier type.  
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