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1 Introduction
In RAN1#68bis meeting, PSS/SSS for unsynchronized new carriers was discussed. The working assumption that Rel-8 PSS/SSS sequences are transmitted in such a carrier was confirmed, and the following conclusions were achieved [1]. 
Conclusion:

· 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
This contribution investigates the problem of PSS/SSS and DM-RS collision avoidance. New time locations of PSS/SSS that do not collide with Rel-9/10 DM-RS are proposed.  
2 Discussion
It was agreed in RAN1#68bis that CRS Port 0 is transmitted with a periodicity of 5ms in a new carrier type (NCT). When considering the time location of PSS/SSS, we need to think about whether PSS/SSS can be transmitted in the same subframe as CRS and CSI-RS. Specifically, if PSS/SSS and CRS can never be transmitted in the same subframe, then PSS/SSS can be placed at the time location of CRS. However, we do not think this is a good idea because placing PSS/SSS and CRS in the same subframe is beneficial to the performance of time/frequency tracking. Thus, it is proposed that PSS/SSS and CRS Port 0 do not have overlapped REs. Since a UE may also use CSI-RS for tracking, the same proposal applies to CSI-RS. 
Proposal 1: PSS/SSS and CRS Port 0 do not have overlapped REs. So do PSS/SSS and CSI-RS.

In Rel-11, a NCT carrier is attached to a legacy carrier. This NCT carrier has the same frame structure type as the attached legacy carrier. Thus, there is no need to use different PSS/SSS locations to differentiate FDD and TDD. Even if a NCT carrier becomes a stand-alone carrier in later releases, the frame structure type can be identified from the band in which PSS/SSS are located. Moreover, as will be shown below, RS allocation is crowded, and it is difficult to find two distinct PSS/SSS time locations for FDD and TDD. In TDD, subframes #0 and #5 are the only 2 subframes always for DL transmission in all UL/DL configurations. Additionally, these 2 subframes cannot be configured as MBSFN in both FDD and TDD. Given the above reasons, we propose that
Proposal 2: In a NCT, the time location of PSS/SSS is the same for FDD and TDD. PSS/SSS are transmitted in subframes #0 and #5.
Two options of PSS/SSS time locations along with the time-frequency locations of all RSs (except for positioning RS and MBMS RS) with 
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 are depicted in the following figures. Note that PSS/SSS are transmitted in subframes that cannot be configured as MBSFN. Thus there is no need to take MBSFN RS locations into account. 
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· Option 1: For normal CP, PSS/SSS are located at OFDM symbols #2 and #3 of the subframe; for extended CP, PSS/SSS are transmitted at symbols #1 and #2 
· Option 2: For both normal and extended CP, PSS/SSS are transmitted at OFDM symbols #1 and #2
Options 1 and 2 differ in the case of the normal CP. When the NCT is co-channeled with a geographically neighboring legacy carrier, Option 1 may provide with a larger interference-free control region. However, this PSS/SSS time location may collide with Rel-8 DM-RS. For Option 2, such collision does not occur.
The collision of PSS/SSS and Rel-8 DM-RS is not a serious issue as PSS/SSS are simply transmitted in the center 6 PRBs every 5 subframes. In these PRBs, TM 8 and TM 9 with single layer transmission can be used for the same purpose as TM7. Thus, Option 1 is preferred.
Proposal 3: For normal CP, PSS/SSS are transmitted at OFDM symbols #2 and #3 of subframes #0 and #5; for extended CP, PSS/SSS are transmitted at symbols #1 and #2 of subframes #0 and #5.
To avoid legacy UEs trying to camp on a NCT, it was discussed whether or not modifications are made to PSS and SSS design in a NCT. One simple method is to swap the time locations of PSS and SSS, which incurs no performance loss of cell search. When a Rel-11 UE is configured to stay in a NCT, the UE knows the new relative locations of PSS and SSS; thus there is no complexity increase in cell search. However, if e.g. PSS/SSS interference cancellation is to be performed, a UE needs to try both cases of PSS and SSS relative locations. Thus we prefer not changing the design of PSS and SSS in a NCT. 
Proposal 4: The design of PSS and SSS is kept the same as in Rel-8.
3 Conclusion

In this contribution, the problem of PSS/SSS and DM-RS collision avoidance was addressed. We had the following proposals:
Proposal 1: PSS/SSS and CRS Port 0 do not have overlapped REs. So do PSS/SSS and CSI-RS.

Proposal 2: In a NCT, the time location of PSS/SSS is the same for FDD and TDD. PSS/SSS are transmitted in subframes #0 and #5.
Proposal 3: For normal CP, PSS/SSS are transmitted at OFDM symbols #2 and #3 of subframes #0 and #5; for extended CP, PSS/SSS are transmitted at symbols #1 and #2 of subframes #0 and #5.
Proposal 4: The design of PSS and SSS is kept the same as in Rel-8.
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