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1
Introduction
In the design of the new carrier type (NCT), both synchronized carriers and unsynchronized carriers were discussed in Rel-11. One special case of synchronized carriers is the so-called carrier segments, where the additional resources due to carrier segments are closely integrated with an anchor carrier. In this document, we address some aspects related to carrier segments. 
2
Discussion
In legacy systems, PSS/SSS are used for cell identification, while CRS is utilized for time and frequency tracking, channel estimation for CSI feedback and demodulation, and RRM measurements. While being a part of those important functionalities, PSS/SSS/CRS also impose overhead in system operation. The question of interest for the design of the synchronized NCT in the context of carrier aggregation is whether operation can be maintained with the elimination of these signals, as discussed in [1]. In order to enable robust measurement of neighbors on the synchronized NCT, the same PSS/SSS/CRS structure should be used as for the non-synchronized NCT.   
Generally speaking, the operation on the synchronized NCT is largely independent from that of the anchor carrier from physical layer perspective. In particular, a carrier of synchronized NCT, as a secondary cell in carrier aggregation, has its own control and data channels, HARQ operation, channel and interference measurement, etc. In other words, it is generally viewed as a separate carrier from the anchor carrier.
However, there could be a special case of synchronized carriers, where the additional bandwidth can be closely integrated with the anchor carrier. This is shown in Figure 1. The main use case of carrier segments is the utilization of spectrum blocks that are not multiples of 5 MHz while retaining backward compatibility. The bandwidth for a carrier segment may be limited and is expected to be contiguous from the anchor carrier. Instead of being treated as a separate carrier, the carrier segments can be treated as an extension of the anchor carrier. It is thus possible to operate the anchor carrier and carrier segments in an integrated manner, e.g., a single control scheduling data channel covering resources from both the anchor and the segments, a single integrated HARQ operation, etc. 
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Figure 1 Illustration of a special case of synchronized NCT: carrier segments

Proposal 1: 

· Define carrier segments as a distinct category, not part of CA. Carrier segments are characterized by not supporting TBs independent from the associated backward compatible carrier, i.e. a single PDCCH DCI can grant resources on both carriers.  Carrier segments are further characterized by being contiguous in frequency with the associated backward compatible carrier. 
Due to close integration between carrier segments and the anchor carrier, the need for separate robust measurements for carrier segments is much less, compared with other (more general) synchronized NCT cases where the synchronized NCT is treated as a separate carrier. As a result, the need to duplicate PSS/SSS in carrier segments is much less. One could consider omitting PSS/SSS in carrier segments. On the other hand, the transmission of CRS may still be present in carrier segments for common transmission modes when a PDSCH spans both the legacy and NCT portions, and for improved timing/frequency tracking performance.
Proposal 2: 

· In the case of carrier segments, consider not to duplicate PSS/SSS in the NCT. The CRS of the backward compatible carrier should be extended to the contiguous carrier segment in order to enable using common transmission modes (e.g. CRS-based transmission) where a transport block can span both the legacy and NCT portions.        
3
Conclusions 

In this document, we discussed a special case for synchronized NCT and proposed:
· Define carrier segments as a distinct category, not part of CA. Carrier segments are characterized by not supporting TBs independent from the associated backward compatible carrier, i.e. a single PDCCH DCI can grant resources on both carriers.  Carrier segments are further characterized by being contiguous in frequency with the associated backward compatible carrier. 

· In the case of carrier segments, consider not to duplicate PSS/SSS in the NCT. The CRS of the backward compatible carrier should be extended to the contiguous carrier segment in order to enable using common transmission modes (e.g. CRS-based transmission) where a transport block can span both the legacy and NCT portions. 
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