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1. Introduction
At the RAN1 #67 meeting, the carrier aggregation scenarios for new carrier types were classified into the following two scenarios since the requirements for the respective new carrier types are very different.
· 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.
At the RAN1 #68 meeting, unsynchronized carriers were primarily discussed since satisfying the requirements in this scenario highly depends on the design of the downlink reference signal (DL RS). In this contribution, we present our views on the synchronized new carriers.
2. Specification of Synchronized New Carrier Types

At the RAN1 #66bis meeting, high-level motivations to introduce a new carrier type were indentified given below; 

RAN1 perspective, the main motivations identified for introducing a new carrier type for carrier aggregation are:

· Enhanced spectral efficiency

· Improved support for het net

· Energy efficiency
Further discussion regarding these motivations is given in [1]. These high-level motivations should be applied to all the carrier aggregation (CA) deployment scenarios. The CA deployment scenarios are summarized in [2] and are given in Table. I. Among the CA scenarios, CA scenario #1, the intra-band CA scenario, is only degraded in the synchronized scenario. In CA scenario #1, synchronization/tracking achieved in the primary cell (PCell) is sufficient. Cell identification and measurement are also performed for a backward-compatible carrier that has a new carrier type. Therefore, unlike unsynchronized new carriers as discussed in [1], the PSS/SSS and CRS are not necessary for the synchronized new carrier. Demodulation and channel state information (CSI) measurement can be performed using the demodulation reference signal (DM-RS) and CSI-RS. As for the PDCCH, downlink control information (DCI) can be transmitted from the PCell using cross-carrier scheduling or from a new carrier type using the E-PDCCH.

Proposal 1: For synchronized new carriers, the PSS/SSS, CRS, and legacy PDCCH are not transmitted. 
Currently, we mainly strive for specification of an unsynchronized carrier since it requires specifying a new DL RS configuration. It may be preferable to use the same carrier for both unsynchronized and synchronized carriers to avoid a fragmentation problem in specifying multiple carriers. However, even if such the new carrier is specified without transmitting the PSS/SSS, CRS and legacy PDCCH for the synchronized CA scenarios, we will not see a large impact on the existing mechanisms. Therefore, apart from discussion on an unsynchronized carrier, we could specify such a blank carrier for synchronized CA scenarios in Rel-11.
Proposal 2: Apart from discussion on unsynchronized carriers, a synchronized new carrier type could be specified.
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Figure 1 – Synchronized CA scenario (CA scenario #1).

3. Conclusion

In this contribution, we described our views on synchronized new carrier types. Based on the discussion, we propose the following.
Proposal 1: For synchronized new carriers, the PSS/SSS, CRS, and legacy PDCCH are not transmitted.
Proposal 2: Apart from discussion on unsynchronized carriers, a synchronized new carrier type could be specified.
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