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1. Introduction
In RAN1#69, the collision issue between DMRS and PSS/SSS in unsynchronized NCT was intensively discussed and finally we have a conclusion as following:
	RAN1#69
· Alt 1: Avoid collisions between PSS/SSS and DM-RS by moving the PSS/SSS

- 1a: keeping Rel-8 relative locations of PSS/SSS: 

- 1b: change relative locations of PSS/SSS
· Alt 3: Keep Rel-10 DM-RS pattern and Rel-8 PSS/SSS locations. 

- 3a: Puncture DM-RS: 

- 3b: Forbid PDSCH transmissions in PRBs with PSS/SSS

Agreement

· The existing DM-RS patterns will be used on the NCT (subject to possibly being with puncturing as per Alt 3a)

Study until RAN1#70 Alternatives 1 and 3

Keep in mind the question of whether it is worth changing the PSS/SSS locations for NCT in Rel-11 given the considerations raised on DM-RS patterns. 


With the above conclusions, this contribution will show our view about the collision issue between DMRS and PSS/SSS.
2. Discussion
During previous RAN1 meeting, we have confirmed the possibility of collision between PSS/SSS and DMRS in central 6PRBs in a unsynchronized NCT and shared the possible alternatives consisting of moving the location of PSS/SSS, changing DMRS pattern (or reusing DMRS pattern in special subframe) and keep Rel-10 DM-RS /Rel-8 PSS/SSS locations including possibly puncturing DM-RS (or forbidding PDSCH transmission) on that PRBs [1]. Since the reason that changing Rel-10 DMRS pattern (or reusing DMRS pattern in special subframe) will cause much additional standard efforts (i.e., necessity of evaluation for new DMRS pattern, additional collision on Rel-10 CSI-RS pattern when reusing DMRS pattern in special subframe) are concerned, it was precluded among possible candidates for handling this issue. Finally, now we have two choices between alt 1 and alt 3 as seen in section 1, considering whether it is worth changing the PSS/SSS locations for NCT.
· Alt 1. Moving PSS/SSS locations
The main advantage of alt 1 is that it can provide full utilization of Rel-10 DMRS pattern without punctured RSs in the central 6PRBs so that PDSCH reception reliability is maintained as in the other PRBs in a system BW. However, it may break the Rel-8 PSS/SSS design principles and implementations (e.g., slot/frame timing detection, coherent detection by PSS), since there are only a few available OFDM symbols in a given subframe type (e.g. normal/special subframe) for moving location of PSS/SSS taking into account existing RSs position (DMRS (port 7~14), CSI-RS and TRS) in the combinations of frame structure and CP length. Moreover, if we want to keep a Rel-8 design commonality in a NCT that is based on same location between normal CP and extended CP, a differentiation between FDD and TDD and close relative location between PSS and SSS, the possible combinations on new location of PSS/SSS would be further reduced. In figure 1, it is shown that a few OFDM symbols can be available for a new location of PSS/SSS with the consideration of the possible combinations among candidate OFDM symbols (e.g., in FDD/TDD subframe#0 and 5, OFDM symbol #1 and 2 can be used for SSS and PSS, respectively). 
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Figure 1: Candidate location for PSS/SSS
Considering the possible locations for PSS/SSS in all the cases, there are several proposals which support moving location of PSS/SSS, even if the detail proposals are slightly different each other [3]-[5]. However, it is noted that the proposed new locations of PSS/SSS should not increase cell acquisition complexity of Rel-12 UEs with much higher complexity than legacy UE, and both legacy UE’s impact and additional restriction is also not introduced (e.g., no availability in some special subframe configurations and limited CSI-RS configurations). And also, if a segment NCT design where it is composed of legacy PRBs and NCT PRBs contiguously is supported as one of a synchronized NCT in the future, changing location of PSS/SSS may be duplicated design, since it can allow the PDSCH allocation on legacy PRBs for legacy UEs in segment NCT.
· Alt 2. Keep Rel-10 DM-RS pattern and Rel-8 PSS/SSS locations
In alt 2, there were two different proposals which are either puncturing DMRS or no PDSCH transmission. Basically, preventing PDSCH transmission in central 6 PRBs which PSS/SSS is transmitted will be significant restriction and resource waste and thus, it would not be desirable way. Meanwhile, for puncturing DMRS in alt 2, most preferable advantage is to remove the standard efforts and implementation even though slight different channel estimator may be required for PDSCH reception. But, it will impact the PDSCH detection performance due to punctured DMRS REs especially when UE is moving fast (high speed UE), even if it may be solved by scheduling data only for the UEs in static environments. 
As discussed in the contribution, both alt 1 and alt 2 offer pros and cons. Thus, it needs to decide better way among alternatives with further investigation and discussion taking into account possible future NCT design impact and performance gain.
3. Conclusion
This contribution provides our view on collision issue between DMRS and PSS/SSS for NCT. With above discussion, it would be required more careful investigation and discussion to get best preferable solution on NCT.
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Figure 2: Candidate location for PSS/SSS in special subframe




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































