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Introduction
In RAN1#69, the following was agreed on the PSS/SSS in NCT cells [1]:
· The existing DM-RS patterns will be used on the NCT (subject to possibly being with puncturing as per Alt 3a)

The following alternatives were discussed in the context of collisions between PSS/SSS and DM-RS:
· 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

In the following, we provide our view on moving PSS/SSS.
PSS/SSS mapping alternatives for NCT cells
In order to resolve the collision between PSS/SSS and DM-RS, time remapping of PSS/SSS is proposed in [2][3].



[bookmark: _Ref347142163]Figure 1 Proposed PSS/SSS mapping for FDD
For FDD NCT, in order to prevent collision with timing CRS (TRS) locations, as well as the UE-RS locations, the preferred locations for SSS and PSS are OFDM symbols 1 and 2 in subframes 0 and 5 [2] (see Figure 1), in which case the commonality of the locations for both normal and extended CPs is kept. In addition, the Rel-8 relative locations of PSS/SSS can be kept.



For TDD, we can consider the following options:


[bookmark: _Ref347169956]Figure 2: Option 1 for PSS/SSS mapping for TDD
Option 1: In order to prevent collision with timing CRS (TRS) locations, as well as the UE-RS locations, the preferred locations for SSS and PSS are OFDM symbols 1 and 2 in subframes 0 and 5 (see Figure 2), the same as FDD. In this case, the locations for both normal and extended CPs are the same. The disadvantage is (i) The Rel-8 relative locations of PSS/SSS are missing. (ii) FDD and TDD have the same PSS/SSS RE mapping, which deviates from the R8 principle. As a result, a UE cannot figure out whether the NCT cell is FDD or TDD by detecting PSS/SSS. RRC signaling has been proposed so that the UE can get the information related to the NCT cell in the Pcell. 


[bookmark: _Ref324433561]Figure 3: Option 2 for PSS/SSS mapping for TDD
Option 2: Keeping PSS/SSS relative distance the same as Rel-8 TDD carrier and the NCT TDD carrier, for normal CP, the SSS and PSS can be placed on OFDM symbols 1 and 4 in subframes 1 and 6 (see Figure 3), and for extended CP, the SSS and PSS can be placed on OFDM symbols 0 and 3 in subframes 1 and 6 (see Figure 3). In this case early detection of FDD/TDD is still possible in the NCT cells. However, this option can not be used if special subframe configurations with 3 OFDM symbols in the DwPTS are supported on the NCT.


[bookmark: _Ref347171063]Figure 4: Option 3 for PSS/SSS mapping for TDD
Option 3: In order to prevent collision with timing CRS (TRS) locations, as well as the UE-RS locations, the preferred locations for SSS and PSS are OFDM symbols 2 and 1 in subframes 0 and 5 (see Figure 4). Here, the same locations as in FDD are used for PSS/SSS; however, the order of PSS/SSS is interchanged. In this case, RRC signalling is not required. This of course means doubling the number of searches. However, this is a not an issue for non-standalone NCT as the Cell ID is indicated from the PCell. The UE only needs to find the timing offset of the NCT with just two hypotheses (TDD/FDD). 
We prefer option 3, (i) as defining a new PSS/SSS relative distance does not impact the detection performance of the SSS compared to Release 8, (ii) it prevents collision with TRS locations, as well as the UE-RS locations, (iii) it supports both normal and extended CP length subframes, taking into account different TDD special subframe configurations. 
Conclusion
This contribution considered the collision issue between UE-RS and PSS/SSS in the NCT for TDD and FDD and proposed to use OFDM symbols 1 and 2 in subframes 0 and 5 for both and interchange the order for TDD. 
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