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1 Introduction

At RAN1 meeting #68bis, the following agreement was concluded:
Agreement (at least for the unsynchronised case):

· 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 

· Ask RAN4 for guidance on RRM measurement handling
The agreement defines Reduced CRS with 5ms periodicity, but doesn’t clarify which subframe act as the starting subframe for mapping Reduced CRS. Besides, transmission mode for the new carrier type has not been concluded at RAN1 meeting #68bis. The contribution discusses on these issues and gives our views.  

2 Reduced CRS for unsynchronised New Carrier Type
Regarding the starting subframe for mapping, there exist several open issues below.
· 1: Synchronization performance at the edge of cell.
· Assuming that transmission of Reduced CRS are fixed in subframe #0 and #5 for all cells, because of the same Reduced CRS mapping position between neighbour cells, there inevitably exists interference at the edge of cell, which will impact on the time/frequency tracking  performance. 
· 2: Subframe number identification for 5ms Reduced CRS.
· If we have no definition of the subframe starting position of Rel-8 CRS Port0 on the new carrier, it will have impacts on implementation of relevant specification.
One possible solution is to introduce subframe offset parameter (CRSsubframeoffset). CRSsubframeoffset, configured by higher layers, describes the first subframe position carrying Reduced CRS. By CRSsubframeoffset and information of 5ms periodicity, series of subframe locations within a radio frame could be defined. CRSsubframeoffset ranges from {0, 1, 2, 3, 4} in FDD. When CRSsubframeoffset are configured to 0, Reduced CRS are mapped to subframe #0 and # 5 in a radio frame, and so on. For two adjacent cells, two different Reduced CRS subframe is taken and interference from Reduced CRS can be avoided.
3 On Transmission Mode for New Carrier Type
Transmission mode 9 uses CSI-RS and DMRS for CSI measurement and PDSCH demodulation, respectively. RAN1 had agreed on reducing CRS density in time domain for time/frequency tracking and that CRS type should not be used for demodulation. Whether a new transmission mode will be developed, and we expect transmission mode in NCT will also use CSI-RS for CSI measurement and DM-RS for channel estimation in demodulation.
A fallback transmission is needed for the transmission mode supported in new carrier type. Design of the fallback transmission should consider the following baseline:
· The size of the fallback transmission DCI should be compact. Taking Rel-10 TM 9 as example, the size of DCI format 1A is 16 bits less than that of DCI format 2C with 10MHz bandwidth.
· Since it covers the case that the link quality of a UE is not sufficiently good, the fallback transmission should support DVRB-based resource allocation.
4 Conclusions
In this paper, we focus on the subframe location of Reduced CRS with 5ms periodicity and transmission mode on new carrier type, and we conclude the following:

· Introducing a subframe offset parameter for mapping Reduced CRS with 5ms periodicity.
· New transmission mode supported on the new carrier has the following features:
· Using CSI-RS for CSI measurement and DM-RS for channel estimation in demodulation
· The size of the fallback transmission DCI should be compact.

· The fallback transmission should support DVRB-based resource allocation.
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