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1. Introduction

According to the agreements in [1], no new DMRS pattern will be introduced in NCT to solve the PSS/SSS and DMRS collision. 
· Do not adopt a new DMRS pattern

· Discuss further between Alt 2a and 2b or consider whether there may be other possible solutions for the PRBs containing PSS/SSS until RAN1#73.

The two alternatives Alt 2a and 2b are listed below

· Alt 2a: Do not adopt a new DMRS pattern and shift PSS/SSS

· Alt 2b: Do not adopt a new DMRS pattern and puncture DMRS (do not shift PSS/SSS (at least for the motivation of avoiding collisions with DMRS))

Among these alternatives, our preference is Alt 2a. In Section 2 of the contribution, we discuss on these two alternatives and in Section 3 we summarize our preference. 
2. Discussions on Alt 2a and Alt 2b
2.1. Punctured DMRS

In Alt 2b the DM-RS is punctured when it collides with PSS/SSS. In our view punctured DMRS shall not be used if the performance loss is non-negligible. It is noted that CA-based NCT applies to a wide range scenarios including macro and small cells, also not limited to low or relatively high mobility. The performance loss has been observed by some evaluations, e.g., in [2]. 

Also, it has been discussed in [3] that Alt 2b may lead to different DM RS patterns depending on frequency locations, which may also impact the UE’s channel estimation implementation, especially when PRB bundling operation is enabled for pre-coding in the downlink. 
2.2. Shifted PSS/SSS

To avoid any performance loss, we prefer that PSS/SSS time locations are changed to solve the collision issue. In [3] some recommendations were made for the possible PSS/SSS mapping, based on the following design principles. 

· Principle 1) PSS/SSS shall not use OFDM symbols that contain DM RS or CRS

· Principle 2) The time distance between PSS and SSS symbols shall not increase compared to  Rel-8, to ensure similar coherent detection performance
· Principle 3) New PSS/SSS time location can use OFDM symbols which may be used by PDCCH in LTE Rel-10. 
FDD

In Appendix A, some examples of new PSS/SSS locations are given for normal CP and extended CP cases, respectively. These patterns solve the collision between PSS/SSS and DMRS, also the relative position of PSS and SSS is kept the same as Rel-8. Furthermore, the new PSS/SSS locations have no collision with possible CSI-RS mapping. The patterns were the same as we presented in [3].
TDD
In Appendix B, we proposed PSS/SSS mapping for TDD case, where PSS/SSS are mapped to DwPTS and use the first few symbols to avoid any impact from different DwPTS length. The spacing between the PSS/SSS is reduced to one, and the relative position of PSS/SSS can be changed compared to Appendix A to differentiate TDD and FDD.
3. Conclusions
Based on the discussions, our preference is Alt 2a, i.e., shifted PSS/SSS to solve the PSS/SSS and DMRS collision. In the Appendix of the contributions we give preferred PSS/SSS mapping for both FDD and TDD cases. 
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Appendix A: New PSS/SSS locations for FDD
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Figure A-1 PSS/SSS time location for FDD, NCP
FDD, ECP
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Figure A-2 PSS/SSS time location for FDD, ECP
Appendix B: New PSS/SSS locations for TDD


[image: image3]
Figure B-1 PSS/SSS time location for TDD, Normal CP
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Figure B-2 PSS/SSS time location for TDD, ECP
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