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1. Introduction
The WI proposal[1] for new carrier type has been approved in RAN plenary #57 and it describes the research area on two phase. The first phase will focus on new carrier type which is aggregated with a legacy carrier. It is the extension of Rel-11 discussion for new carrier type and specify enhancement for transmission of data and control as well as UE mobility support. And in the second phase, stand-alone new carrier type and small cell related issues will be discussed such as system information on a common search space for ePDCCH and dormant mode of new carrier type.
In RAN1#67, for synchronization the following were agreed as new carrier type.

In the design of the new carrier type, support shall be provided for operation in both of the following scenarios (not necessarily equally optimized for both cases – take into account the gain that can be achieved):

· 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.

· Unsynchronized carriers (i.e. where the legacy and additional carriers are not synchronized with the same degree of accuracy as for the synchronized carriers).

Note that synchronization is considered from the perspective of the UE receiver. 
In this contribution, we discuss RRM measurement on new carrier type both for synchronized carriers and unsynchronized carriers.
2. Measurement in synchronized NCT

In synchronized NCT, it has not been decided whether it will transmit PSS/SSS/CRS or not. If a synchronized new carrier type does not transmit PSS/SSS/TRS, it was proposed that synchronization information should be delivered by reference carrier. One of the utilization by introducing new carrier type is to enhance cell-edge UE throughput by reducing interference and overhead, for this reason, no transmission of PSS/SSS/CRS might match the design principle of new carrier type. On the contrary if it is allowed to transmit PSS/SSS/CRS in synchronized new carrier type, the common RRM measurement procedure may be applied for both synchronized and unsynchronized NCT. And for CSI-RS in new carrier type, it has not been discussed in detail, but considering CSI feedback, CSI-RS might be transmitted on new carrier. 
As mentioned above, if PSS/SSS/CRS are transmitted in synchronized new carrier type, the RRM measurement might be similar to the case of unsynchronized new carrier and it will be discussed in the next section. This section will provide two alternatives for RRM measurement in case of no PSS/SSS/CRS transmission.

· Alternative 1: RRM information is delivered from reference carrier.

· Alternative 2: RRM measurement based on CRI-RS

For alternative 1, if the synchronized new carrier type and reference carrier are co-located and frequency separation between two carriers is small, the synchronized new carrier type could have similar propagation characteristic with reference carrier. In this case, the RRM measurement on new carrier type could rely on the reference carrier. However it is not clear whether the accuracy of measurement relying on reference carrier is reliable, because it could not be assumed that the interference environment is always same in both reference carrier and new carrier.
For alternative 2, it would perform the RRM measurement in synchronized new carrier type, even though PSS/SSS/CRS do not exist. Also the accuracy of measurement could be comparable to alternative 1, because measurement based on CSI-RS could reflect the interference in synchronized carrier.
Even though Alternative 2 requires additional RRC configuration for measurement, but in term of RRM measurement accuracy, it could be better solution than alternative 1.
Proposal 1: 

The CSI-RS based RRM measurement could be considered for synchronized new carrier type. 

3. Measurement in unsynchronized NCT
Since unsynchronized new carrier type has no relation to synchronization with reference carrier, it should have its own reference signal which is used for synchronization process, and it was agreed Rel-8 PSS/SSS would be transmitted on the unsynchronized careir. Addtionally TRS(Tracking Reference Signal) has been introduced in unsynchronized NCT. It has the form of reduced CRS in time domain with 5ms periodicity, but for the transmission bandwidth, it has not been decided whether to transmit whole system bandwidth or not. And CSI-RS should also be transmitted for CSI reporting in unsynchronized carrier because TRS is carried only on one antenna port, so it could not be used for CSI feedback. Two alternatives could be provided in unsynchronized new carrier as following.
· Alternative 1: RRM measurement based on TRS.

· Alternative 2: RRM measurement based on CSI-RS.

For alternative 1, TRS has the form of reduced CRS in time domain with 5ms periodicity. And it could be used for RRM measurement as Rel-8 CRS. Considering the RRM measurement period, 5ms periodicity might not be expected to decrease the accuracy of measurement. But reducing transmission bandwidth of TRS is a remaining issue and contrary to time domain reduction, the frequency domain reduction should be decided considering the accuracy of measurement.

For alternative 2, if it is agreed no PSS/SSS/CRS transmission in synchronized NCT and CSI-RS are used for RRM measurement, one RRM measurement based on CSI-RS could be considered regardless of synchronized carrier or unsynchronized carrier. In addition, it can be also used for RRM measurement of stand-alone new carrier type as a general solution.
Proposal 2
Both TRS and CSI-RS could be used for RRM measurement in unsynchronized carrier type.
4. Conclusions
In this contribution, we provide as following, 
Proposal 1: 

The CSI-RS based RRM measurement could be considered for synchronized new carrier type. 

Proposal 2

Both TRS and CSI-RS could be used for RRM measurement in unsynchronized carrier type.
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