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1. Introduction
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 measurements on new carrier type for both synchronized carrier and unsynchronized carrier.
2. Unsynchronized NCT

As mentioned above, an unsynchronized carrier is not synchronized with the reference carrier and it should transmit its own PSS/SSS/TRS(Tracking Reference Signal) for synchronization and tracking. In this case TRS could be used for RRM measurements as CRS does.
For TRS design, it has been agreed on 5ms periodicity for Rel-8 CRS port 0, on the contrary it was not reached any conclusion for TRS transmission bandwidwth. If a restricted bandwidth not a whole bandwidth is enough for RRM measurements and tracking, since the TRS is not used for demodualtion in new carrier, the TRS transmission for whole system bandwidth may cause unnecessary overheads and interference to serving cell and neighboring cells respectively. Considering that the motivation for new carrier type is to minimize legacy control singaling and common reference singaling to enhance end-user throughput and spectral efficiency, this kind of overheads will not match the principle of new carrier type. The decision of TRS bandwidth would rely on RAN 4’s recommondation which guarantees the accuracy of measurement and tracking. Additionally some proposals for reducing the TRS density were provided in order to lessen the overheads. However it should be carefully considered with evidences which show reliable measurement results because TRS density directly affects to measurement accuracy
3. Synchronized NCT
For synchronized NCT, the information of synchronization could be delivered from the reference carrier. But the transmission of PSS/SSS/TRS on synchronized carrier has not been determined yet. For this issue, there are two options. One is to have unified design of synchronization signal and common reference signal for both synchronized carrier and unsynchronized carrier. The other is to allow no transmission of PSS/SSS/TRS on synchronized carrier.
The RRM measurements on synchronized carrier could be different according to the transmission of TRS. Firstly if it is decided to transmit TRS on synchronized carrier, the TRS could be used for RRM measurements, and there is no difference with unsynchronized carrier in terms of RRM measurements. On the other hand, in case of no transmission of TRS on synchronized carrier, there could be three alternatives as follows.
· Alt 1: The RRM measurements information for synchronized carrier would be delivered from the reference carrier.
· Alt 2: The signal power is measured by a reference carrier and the interference power is measured by a synchronized carrier.

· Alt 3: The RRM measurements are performed based on CSI-RS on synchronized carrier.

For Alt 1, if a synchronized carrier and a reference carrier are co-located and frequency separation between two carriers is small, the synchronized carrier could have similar propagation characteristic with the reference carrier. However it is not clear whether the accuracy of measurements relying on the reference carrier is reliable, because it could not be assumed that the interference environment is always same in both reference carrier and new carrier.
To overcome the measurement inaccuracy resulting from difference interference situation between synchronized carrier and reference carrier, Alt 2 suggests the interference measurement is conducted on synchronized carrier. But the carrier for signal power measurement is different from that for interference measurement, it could lower the accuracy of measurement.
For Alt 3, if the measurement accuracy is guaranteed for CSI-RS based, it may be expected to provide the best performance for measurements because the measurement of reference signal power and interference power is performed on new carrier. And some simulation results verify the accuracy of measurements for CSI-RS based measurement[6]. However multiple CSI-RS configurations are required for RRM measurements and it could be a reason to increase the overheads.
In spite of additional CSI-RS configurations for RRM measurement, the CSI-RS based RRM measurement could be expected to provide the best performance for measurements. And it would be appropriate for synchronized carrier without TRS transmission.
Proposal
The CSI-RS could be used for RRM measurements on synchronized carrier in case of no TRS transmission.
4. Conclusions
In this contribution, we suggest one proposal as follows.
Proposal
The CSI-RS could be used for RRM measurements on synchronized carrier in case of no TRS transmission.
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