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1 Introduction

The agreed synchronized carrier case [1] was further discussed at RAN1#68 and the following was noted in the meeting minutes [2]: 
· Proposal: If a carrier of the new type is assumed to be synchronized, and the aggregated bandwidth of the new carrier and the associated legacy carrier does not exceed [110] RBs, the PSS/SSS/CRS may be configured to not be transmitted on the new carrier.

· Liaise with RAN4 to determine which cases can be assumed to be synchronised. 

In this contribution, we discuss the synchronized carrier case with respect to synchronization signals.
2 Definition
Per the definition of the synchronized carrier case [1], the time- and frequency synchronization of the new carrier type and the legacy carrier should be so tight that no synchronization signals are needed on the new carrier type. It implies that the time- and frequency errors cannot be significantly different among the carriers. As noted in [3], the frequency error requirements are defined independently per carrier. Hence, carrier synchronization could therefore at least be assumed if the carriers 

i.  are transmitted through a single transmit chain, and 

ii. are transmitted on the same set of co-located antennas. 

The first condition practically means that an intra-band contiguous aggregation case should be assumed. Given that the maximum channel bandwidth of a single carrier is 20 MHz, it could be guaranteed that it is feasible to use a single transmit chain if the aggregation bandwidth is not larger than 20 MHz, i.e., 110 RBs. Operators have pointed out the need to accommodate LTE in channel bandwidths below 20 MHz other than those defined in Rel-8 and some examples of such were also shown in [4]. Thus, this form of deployment constitutes an important case. 
The second condition applies straightforwardly to carrier aggregation deployment scenario 1 in [5] wherein the coverage is the same for the carriers.
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Figure 1. Carrier aggregation deployment scenario 1 [5].

Hence, the existence of the synchronized carrier case may be clarified as follows:

A carrier of the new type may be assumed to be synchronized with a legacy carrier for contiguous carrier aggregation with co-located antennas if the aggregated bandwidth of the new carrier and the associated legacy carrier does not exceed 110 RBs.
For the synchronized carrier case, there is no need for transmitting the PSS/SSS for synchronization. Neither would the PBCH be needed since system information can be provided on the legacy carrier and cyclic prefix length detection is not required as the cyclic prefix length would be the same as on the legacy carrier. In general, the existence of the PBCH does not need to be conditioned on whether the PSS/SSS is transmitted. A UE that identifies the cell through the PSS/SSS but fails to decode the PBCH (regardless if it is transmitted or not), treats this as essential system information missing and regards the cell as barred [6]. 
In [7], it was pointed out that the PSS/SSS is needed if identification of autonomously detected cells for measurements is supported. Given the application scenario we see above (intra-band, < 20 MHz, same coverage etc.), it suggests that the measurements on the legacy carrier might be sufficient.   

The presence of CRS would mainly be contingent upon whether the new carrier type supports CRS for demodulation and measurements, since it would not serve for time- and frequency synchronization.
3 Conclusions
A carrier of the new type may be assumed to be synchronized with a legacy carrier for contiguous carrier aggregation with co-located antennas if the aggregated bandwidth of the new carrier and the associated legacy carrier does not exceed 110 RBs.

For this case, there is no evident need to transmit the PSS/SSS and PBCH. 
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