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1. Introduction
At the RAN1 #68bis meeting, downlink reference signals (DL-RS) for new carrier types (NCTs) was discussed. For the unsynchronized NCT, it was agreed that the following DL-RSs are to be supported.
· CRS

· 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
· PSS/SSS

· Currently no consensus on the need to introduce physical layer mechanisms to prevent legacy UEs acquiring new carriers. 

· Consider until RAN1#69 at least solutions to completely resolve collisions between PSS/SSS and DM-RS

· For solutions based on modifying the PSS/SSS, consider only solutions which only change the time location of the PSS/SSS (do not consider further changing the frequency location)

· Take into account the PSS/SSS performance
As seen above, there are some remaining issues regarding the PSS/SSS and CRS configuration for unsynchronized NCT. In this contribution, we present our views on the details regarding these DL-RSs.
2. PSS/SSS Configuration

In the NCTs, only the demodulation RS (DM-RS) is used for the demodulation purpose since the CRS is not transmitted every subframe. However, it is pointed out [1] that the DM-RS collides with the PSS/SSS. In [1], it was proposed to change the time location of the PSS/SSS. According to the agreement at the last meeting, this approach is only the way to address the issue. However, a change in the time location of the PSS/SSS necessitates more or less different UE behaviour from what is supported in Rel-8/10 UE. Furthermore, a change in time-location may have the impact on the PSS/SSS performance. If such an impact is negligible, a change in time-location such as the scheme in [1] is to be supported. Otherwise, we should discuss the DL signal optimized for the unsynchronized NCT in Rel-12 rather than specify something inferior to Rel-8/10 functionalities.

3. CRS Configuration

In regard to the CRS configuration, the high-level motivations should be supported as much as possible. To be more specific, the CRS configuration in each small cell gives rise to interference to the other small cells. Such interference from the CRS should be minimized. In order to address this, the configurations of the CRSs for all small cells could be aligned by removing a cell specific shift as shown in Fig. 1. In this case, flexible DL CoMP transmission is also possible without any issue to different CRS frequency shifts between cells.
Proposal: Functionality should be supported to align the CRS configuration among the new carrier type cells by removing the cell-specific frequency shift.
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Figure 1 – Example of CRS configuration.
4. Conclusion

In this contribution, we presented detailed design of the DL signal such as the PSS/SSS and CRS for the unsynchronized NCT. Regarding the location of PSS/SSS, although we do not have strong preference, the performance degradation of the PSS/SSS should be avoided in order not to specify inferior signal in Rel-11 compared to that for Rel-8/10. As for the CRS configuration, we propose the following in order to enhance inter-cell interference coordination.
Proposal: Functionality should be supported to align the CRS configuration among the new carrier type cells by removing the cell-specific frequency shift.
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