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1
Introduction
In RAN1#67, the following conclusions have been made regarding the new carrier type in Rel 11:

· 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 synchronization and whether there is UE RF calibration issue for the new carrier type. 
2
Discussion
In RAN1#67, it was agreed in the decision that, both tightly synchronized (e.g. within CP) and loosely synchronized (e.g. within 31.5μs) carriers should be considered but the need for optimization for tightly synchronized carriers should be decided based on analysis of the achievable benefits. 

For the new carrier type:

· For unsynchronized carriers, separate synchronization is required for the new carrier type. From UE’s perspective, it has to maintain separate time and frequency tracking. 

· For synchronized carriers:

· For loosely synchronized carriers: We need to perform separate synchronization
· For tigthly synchronized carriers: We need to take into account the propagation difference between the two frequencies as well as the UE’s RF chain calibration into account in order to determine whether additional synchronization is needed for the new channel type. 

For last case, where the new carrier type is collocated and tightly synchronized, we argue that even if one can justify that the difference due to propagation channel and the RF calibration is small, there is still need to consider synchronization due to the following reasons:

1. RRM measurements are still required: It is not easy to ensure that RRM measurements on one carrier indicate RRM conditions on another carrier. This would assume that in a wide area all eNBs operate equally and with equal power on two or more carriers. In addition to the associated deployment difficulty, making sure that all eNBs operate this way contradicts the stated goal of supporting energy saving solutions. 
2.  Presence of repeaters may not be known to the network.  The presence of carrier specific repeaters would violate the assumption regarding tight synchronization.   

3. Since tight synchronization and co-location is not the only deployment case, additional configurability would need to be added in terms of what type of synchronization the UE can assume and what type of synchronization signals are present. 

When the new carrier type is used to carry MBMS traffic then the above restrictions are less limiting, since neither the presence of repeaters or variations of the operating carrier set across eNBs would create performance or handover issues.  Therefore, we can say that reduced synchronization signal and/or CRS density is more suitable for MBMS applications.   

3
Conclusions 

In this document, we discussed synchronization issues for new carrier types. Based on the analysis, we conclude that for the new carriers types, separate synchronization may be still needed for the collocated and tightly synchronized carriers. This is true even if one can argue that the propagation channel and RF calibration issues are not significant. We believe that relying on reduced synchronization signal density is more suitable for other application cases, such as standalone MBMS carriers, where the issues listed above in Section 2 are not limiting factors. 
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