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1
Introduction
It was previously decided to introduce at least one new carrier type (in the context of carrier aggregation) in Rel-11 with at least reduced or eliminated legacy control signaling and/or CRS. 
In the design of the new carrier type, support shall be provided for operation in both of the synchronized carriers (i.e. where the legacy and additional carriers are synchronized in time and frequency to the extent that no separate synchronization processing is needed in the receiver), and unsynchronized carriers (i.e. where the legacy and additional carriers are not synchronized with the same degree of accuracy as for the synchronized carriers). In this document we address the aspects related to reference signals for the new carrier type in the unsynchronized case. 
2
Discussion
In legacy systems, CRS is utilized for time and frequency tracking, channel estimation for CSI feedback and demodulation, and RRM measurements. While being a part of those important functionalities, CRS also imposes overhead in system operation. The question of interest for the design of the new carrier type in the context of carrier aggregation is whether the mentioned functionalities can be executed without CRS or with reduced CRS, and at the same time much of the established Rel-10 techniques (e.g. channel estimation, frequency tracking) and signals (e.g. PSS/SSS) reused. 
In [1] we addressed the CRS impact to frequency tracking, channel estimation for CSI feedback and demodulation, and RRM measurements. The impact is investigated with respect to the Rel-10 frequency synchronisation and estimation procedures. Based on the discussion, we concluded that at least for frequency tracking, channel estimation, and RRM measurements CRS presence on the new carrier type is needed if Rel-10 signals and procedures are to be reused.
In order to reduce the overhead, CRS reduction in time and/or frequency was considered. We believe that the approach that provides the smallest operation impact with respect to Rl-8/9/10 is the one where CRS is transmitted across the whole carrier bandwidth, but reduced in time (i.e. reduced periodicity). In Rel-8, TDD configuration 0 is the configuration with the least number of DL subframes, and the CRS in normal DL subframes is effectively present only every 5 ms. Hence, adopting the CRS spanning the full bandwidth with 4 OFDM symbols per 5ms periodicity seems as a reasonable solution for the unsynchronised new carrier type.  The number of OFDM symbols per 5ms for CRS ports #2 and #3 may be only 2 if four CRS ports in NCT is to be supported.       
3
Conclusions 

In this document, we addressed the CRS characteristics for the new carrier type in the unsynchronized case. Based on the discussion, we propose the following:

· CRS is present on the new carrier type; it spans the whole bandwidth of the carrier and has periodicity of 4 OFDM symbols per 5ms.
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