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1. Introduction

In previous RAN1#67 meeting, we agreed as follows [1]: 
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 several aspects of a synchronized new carrier.
2. Synchronized new carrier
2.1. Transmission of PSS/SSS and CRS defined in Rel’8
In our understanding, since a synchronized carrier is synchronized with a legacy carrier in time and frequency, separate synchronization processing is not required in a synchronized carrier. Therefore, it is not necessary to transmit PSS/SSS and CRS defined in Rel’8 for time and frequency synchronization. 

Proposal 1: No PSS/SSS and CRS defined in Rel’8 transmit in a synchronized new carrier.

2.2. Cell specific synchronized new carrier
In last RAN1#68 meeting, it was agreed to transmit PSS/SSS in an un-synchronized new carrier [2]. Hence, one different feature between an un-synchronized carrier and a synchronized carrier is whether PSS/SSS is transmitted or not. In that sense, a synchronized new carrier should be configured in a cell specific manner. 

If we call a legacy carrier with which a synchronized new carrier is synchronized as a synchronization reference carrier, then a synchronization reference carrier should be informed to UEs. Depending on deployment scenario of a synchronized new carrier, there may be multiple synchronization reference carriers in UE point of view. In that case, one possibility is that a different synchronization reference carrier can be informed to each UE for each synchronized new carrier. To simplify the design, another possibility is that network may assign a common synchronization reference carrier for all UEs for the synchronized new carrier. It is FFS whether a synchronization reference carrier should be cell specific or UE specific.

Proposal 2: Synchronized new carrier should be configured in a cell specific manner.

Proposal 3: Synchronization reference carrier for a synchronized new carrier should be informed to UEs. It is FFS whether a synchronization reference carrier should be cell specific or UE specific.
2.3. Measurement for RRM 

In current specification, UE should report RSRP/RSRQ and/or path loss measurements to eNB for RRM. These measurements are based on CRS. Depending on the deployment scenario of a synchronized carrier, the RRM measurement condition would be different. One candidate for RRM measurement of a synchronized new carrier is to reuse the RRM measurement in the synchronization reference carrier assigned for the synchronized new carrier. This may reduce the UE complexity in RRM measurements but it should be discussed further if it is appropriate to always assume, for example, RSRQ of a synchronized new carrier would be same or similar with RSRQ of a synchronization reference carrier. Another candidate is to perform RRM measurement in a synchronized new carrier separately from other carriers. In this case, CSI-RS may be used as the reference for RRM measurement in a synchronized new carrier. We propose to discuss further how we can handle the RRM measurement for a synchronized new carrier.
Proposal 4: Investigate RRM measurement aspects of a synchronized carrier considering various deployment scenarios.
3. Summary
This contribution discussed several aspects of a synchronized new carrier. This contribution can be summarized as follows.

Proposal 1: No PSS/SSS and CRS defined in Rel’8 transmit in a synchronized new carrier.

Proposal 2: Synchronized new carrier should be configured in a cell specific manner.

Proposal 3: Synchronization reference carrier should be informed to UEs. It is FFS whether a synchronization reference carrier should be cell specific or UE specific.
Proposal 4: Investigate RRM measurement aspects of a synchronized carrier considering various deployment scenarios.
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