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1. Introduction
In the last meeting, design of additional carriers was clarified and the following guidelines have been concluded [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. 

This contribution discusses acquisition/synchronisation/tracking and RS for unsynchronised downlink carriers.  
2. Discussion – acquisition/synchronization/tracking

While a new carrier type is defined for usage in carrier aggregation for Release 11, what we should consider is the difference on benefits between carrier aggregation of two Rel-10 compatible component carriers and carrier aggregation of one Rel-10 compatible CC and a new Rel-11 carrier. One of main driving factors is to improve realistic user data rates for advanced CA UEs and systems in new releases. Therefore, overhead of physical control channels on new carriers should be reduced if possibly. 
2.1 Acquisition 

During carrier aggregating with an additional carrier, system information should be already available for UEs. Acquisition of additional carrier could be guided by higher layer messages. That means detection (acquisition) of additional carriers could be easy and not like that during initial acquisition for a compatible (primary) carrier. 
In traditional channel structure, primary synchronization signal can serve for acquisition of carrier while UEs scan various carrier frequencies during initial cell search. On new additional carrier, however, it could cause extra search latency for legacy UEs if the same or similar primary synchronization signal exists. Therefore, new carriers should not have same or similar synchronization signals as that in legacy carriers. 
Synchronization channels in a carrier could facilitate cell search and downlink synchronization for UE to select and synchronize with the carrier. During operation of carrier aggregation, a UE could have another carrier, e.g. a Rel-10 compatible carrier, to achieve these functionalities. Therefore the usage of synchronization channels in a new carrier type could be narrowed down to help timing and frequency synchronization.  

For purpose of timing synchronization, the timing reference from the other aggregated Rel-10 compatible component carrier should be accurate enough while the aggregated new carrier and Rel-10 carrier are co-located and share the same clock generation. Aggregation of a new carrier and a Rel-10 carrier transmitted from different sites is hard to achieve cross carrier scheduling and it is then not considered. 

For purpose of frequency synchronization, synchronization channels usually serve to help coarse frequency estimation/synchronization followed by fine frequency estimation/tracking through reference signals. During operation of carrier aggregation, the frequency reference from a Rel-10 carrier can server good for coarse frequency estimation and synchronization. The reference signal, if exists, in a new carrier can help for fine frequency estimation and synchronization. 

Accordingly, we think that synchronization channels are not necessary for a new carrier type in CA. 

Proposal 1: No synchronization channels/signals transmitted in the new carrier
2.2 Synchronization/tracking
Even thought the legacy and additional carriers are considered as not synchronized with the same degree of accuracy as for the synchronized carriers, the uncertainty of frequency on additional carriers could be considered within certain range. Therefore it is reasonable to achieve synchronization and tracking by reference signals only. To obtain better receiving performance, reference signal is needed for accurate channel estimation. There might have some further considerations on how to design reference signals in a new carrier efficiently cooperating with the Rel-10 carrier. 

Proposal 2: Reference signals should be included in design of new carrier type.  

The design of reference signals on new carriers could be FFS.
3. Conclusions

This contribution discusses acquisition/synchronisation/tracking and RS for unsynchronised downlink carriers.  Two proposals are presented as follows:

Proposal 1: No synchronization channels/signals transmitted in the new carrier

Proposal 2: Reference signals should be included in design of new carrier type.  
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