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Introduction
During RAN1#68bis, the working assumption that Rel-8 PSS/SSS sequences are transmitted was confirmed for unsynchronized new carrier. The time/frequency location of PSS/SSS was discussed and the motivation was summarized as:
Time-frequency location of PSS/SSS:

· Potential motivations for changing the time/frequency location relative to Rel-8:

· preventing acquisition of a new carrier

· ICIC

· DM-RS avoidance in central 6 PRBs

After the discussion, it was agreed that

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

In [1], we expressed our view that there is no obvious need to prevent legacy UEs acquiring the new carriers. However, the collision between PSS/SSS and DM-RS [2] can be a serious issue if CRS is not available or not used for demodulation. It would mean that the PRBs for transmitting PSS/SSS cannot be used for PDSCH transmission. This accounts for 20% of DL PRBs in 1.4 MHz bandwidth and ~2.4% of DL PRBs in 10 MHz bandwidth. Therefore, it should be investigated how to resolve the collision.
Discussion 
The potential RS signals on the new carrier include:

· Reduced CRS on port 0 only, on OFDM symbol 0, 4, 7 and 11

· DM-RS port 7-14, on OFDM symbol 5, 6, 12 and 13.

· CSI-RS, possibly on OFDM symbol 5, 6, 9, 10, 12, 13 (for FDD and TDD), or OFDM symbol 8 and 10 (for TDD only).

[image: image1]
PSS and SSS in Rel-8/9/10 are located on OFDM symbol 6 and 5, respectively. They collide with DM-RS. There is no need to change the subframes where PSS/SSS are transmitted. We only need to consider which OFDM symbols to use within the subframe. When deciding the new time location of PSS/SSS, the following should be considered:
· It is desirable to have PSS/SSS on consecutive OFDM symbols so to facilitate the coherent detection for SSS.

· Ideally the collision between the new PSS/SSS and any of these RS signals should be avoided, so that it does not affect the tracking, RRM measurement, demodulation or CSI measurement.

· Avoid the collision between PSS/SSS and the legacy DL control region (if it exists)

Among these requirements, we think it is particularly important to assign two consecutive symbols to PSS/SSS (in order to retain the possibility for coherent detection) and avoid the collision with DM-RS. If we assume the legacy DL control region exists for up to 3 OFDM symbols, there is no obvious solution to satisfy all these requirements. However, so far the general view is that the legacy DL control channel (PCFICH/PDCCH/PHICH) is not present on the new carrier. In this case, PSS/SSS can be placed on any two of the OFDM symbols 1, 2 and 3, without colliding with any of the RS signals. The recommendation is to place PSS on symbol 3 and SSS on symbol 2. By keeping the relative location of PSS and SSS, the existing UE implementation for acquisition can be readily reused.
Proposal: For the unsynchronized new carrier, PSS and SSS are transmitted on OFDM symbol 3 and 2, respectively.
Conclusion
In this contribution, we proposed the following for the new locations for PSS/SSS:
Proposal: For the unsynchronized new carrier, PSS and SSS are transmitted on OFDM symbol 3 and 2, respectively.
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