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Introduction

In RAN1#68bis meeting, the following agreement was made regarding the transmission CRS signals in the new carrier type (NCT): 

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
· 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)

In Rel-8 CRS design, a cell-specific frequency shift 
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 is applied to the patterns of cell-specific reference symbols (CRS). In this contribution, we provide our views on the cell-specific frequency shift for the NCT CRS design.
Discussion

Based on the discussions in the RAN1 #68bis meetings, CRS will not be used for demodulation purpose in NCT. The main purposes of CRS in NCT are for (1) time and frequency tracking and (2) RRM measurement (pending feedback from RAN4). 
It is known that, in Rel-8 CRS design, a cell-specific frequency shift 
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 is applied to the patterns of cell-specific reference symbols (CRS).  The idea behind applying such frequency shift was to introduce a shift such that the time-frequency mapping of CRS signals of a particular cell can be different from adjacent cells. This shift helps to avoid collisions between cell-specific RSs among up to six adjacent cells. 
Avoidance of collisions is particularly relevant when the transmission power of the CRS is boosted, as is possible in LTE up to a maximum of 6 dB relative to the data REs. RS power-boosting can improve channel estimation in the cell when cell-specific frequency shift on CRS is used. However,  if adjacent cells transmit high-power RSs on the same REs, the resulting inter-cell interference will prevent the benefit from being realized. By avoiding such collisions with CRS signals from neighboring cell, the channel estimation of a particular cell can improved, especially, when CRS power boosting is applied. 
Even though, the application of CRS shifting is avoiding the collision of neighboring CRS signals, CRS signals from neighboring cells collides with the PDSCH transmission. This causes additional interference to the PDSCH transmission, especially when CRS boosting is used. 
Since, in NCT design CRS signals are not used for demodulation, i.e. channel estimation will not be based on CRS signals, potential benefit can be realized by keeping the CRSs in the neighboring cells in the same position instead of applying a frequency shift. Specifically, for eICIC and CoMP design, it is desirable to avoid CRS collision with PDSCH.
Another motivation of using cell-specific frequency shift for CRS in Rel-8 was interference measurements performance, where CRS colliding with PDSCH is desirable in order to capture PDSCH loading information of the interfering cell. Since in NCT and in Rel-11 in general, CRS are not panned to be used for interference measurements, cell-specific frequency shift of CRS may not be needed. 
Based on the above reasons, we propose the following:
Proposal: Cell-specific frequency shift for CRS is not used in Rel-11 new carrier type.

If the frequency shift for CRS is not applied for Rel-11 NCT, CRS to CRS cancellation techniques can be used for the purpose of more reliable other cell CRS detection. 

Observation: if CRS frequency shift is not used in NCT some CRS cancellation techniques can be used at the UE for the purpose of more reliable other cell CRS processing.
Conclusion
In this contribution, we have provided our views on the cell-specific frequency shift for the NCT CRS design and propose:
Proposal: Cell-specific frequency shift for CRS is not used in Rel-11 new carrier type.

We also observe the following:
Observation: if CRS frequency shift is not used in NCT some CRS to CRS cancellation techniques can be used at the UE for the purpose of more reliable other cell CRS processing.
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