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1 Introduction 
In RAN1#68bis, the following agreement was reached regarding reference symbols on the new carrier type [1]:
Agreement (at least for the case of a carrier of the new type being “unsynchronised” (see below for definition in this context) with the associated backward-compatible carrier):

· New carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity

· This RS port is not used for demodulation

· FFS how RSRP measurements would then be handled for the NCT 

· Bandwidth of the RS port is FFS until RAN1#69 between one of:

· full system BW, and

· min(system BW, X) where X is selected from {6, 25} RBs
· configurable between full system BW and min(system BW, X)
The agreement precludes the use of the new RS port, henceforth referred to as the eSS (enhanced synchronization signal), for demodulation. This contribution discusses the transmission modes to be used on the new carrier type in light of the above agreement.

2 DM-RS Based Transmission Mode
Since the new carrier type will not have any Rel-8 CRS, the new carrier type cannot use any transmission modes based on the CRS. In Rel-10, transmission modes 7, 8 and 9 are based on UE-specific RS. Modes 7 and 8 support single and dual layer transmission respectively while mode 9 supports up to 8 layer transmission. However, transmission modes 7 and 8 use feedback based on the CRS and only transmission mode 9 uses feedback based solely on the CSI-RS. Since the new carrier type does not contain any Rel-8 CRS ports, it should therefore only use transmission mode 9. 

This conclusion then indicates that it should be possible to transmit UE-specific RS with minimal conflicts with other signals and channels. However, the UE-specific RS defined for these ports on the legacy carrier conflict with the PSS/SSS when they are transmitted. Therefore, on the legacy carrier, the UE-specific RS for these ports are not transmitted in the conflicting RBs and transmission modes reliant on the CRS for demodulation are used. On the new carrier, the lack of CRS effectively renders these RBs unusable. This situation may be addressed by moving the PSS/SSS to new locations as discussed in [2]. This is a more desirable option as compared to the option of defining new locations for the UE-specific RS for these RBs. Using new locations for the PSS/SSS also has the advantage of easily distinguishing the new carrier type from the legacy carrier in the initial synchronization phase and during RRM measurements.
UEs configured in transmission mode 9 monitor DCI formats 2C and 1A on the legacy carrier. DCI format 1A is typically used to signal a PDSCH assignment transmitted using transmit diversity and to be received using the CRS for demodulation. However, in the case of MBSFN subframes, UEs configured with transmission mode 9 receive a single layer transmission using the UE-specific RS on antenna port 7 for demodulation. Since the new carrier does not carry any Rel-8 CRS, DCI format 1A in transmission mode 9 should be used in the same way as it is used for MBSFN subframes on the legacy carrier. 
Assignments on the new carrier should be sent using the ePDCCH. The UE may receive transmissions based on both localized and distributed allocations [3]. Configuring a UE appropriately to monitor distributed allocations and higher aggregation levels in the search space will allow the UE to receive assignments on the new carrier in a robust manner. Furthermore, since the new carrier is always going to be an Scell in Rel-11, it will also monitor the PDCCH or the ePDCCH on the legacy PCell and transmission modes other than transmission mode 9 may be used on the PCell.
3 Conclusions

The transmission mode to be used on the new carrier type was discussed.
Proposal: 
· Use transmission mode 9 for all transmissions on the new carrier type. 
4 Reference
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