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1 Introduction
In RAN1#72bis the following was concluded on the PSS/SSS in NCT cells:
Conclusion:

· 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.

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

· ALU, ASB, Renesas, Samsung, Broadcom, E///, ST-E, HW, HiSi, NEC

· 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))

· Intel, CATT, Mediatek, NPC, NSN, Nokia, RIM, CTC, ZTE, Hitachi, Pantech, QC, HTC, MotM, Panasonic, LGE, Fujitsu

2 Analysis of the Alternatives
The major drawback of Alt 2a is performance degradation. As presented in our old contribution [1], in case of rank 1 transmission, the performance loss is approximately 0.5 dB if the UE speed is 3kmh and the loss increases up to 1.15 dB (with 64QAM) if the UE speed is 30kmh. In case of rank 2 transmission, the performance loss is up to 1.18 dB (with 64QAM) if the UE speed is 3kmh and becomes more than 5 dB (with 64QAM) if the UE speed is 30kmh. This performance degradation limits the use cases of the center 6 PRBs with PSS/SSS and imposes scheduling restriction. 

Observation 1: DMRS puncturing results in significant performance loss, especially with rank 2 and/or 30kmh. 
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Figure 1 Cases for an NCT cell neighbouring an R11 cell
On the other hand, the following aspect was discussed as a potential drawback of Alt 2a. 
· Potential issues related to integration of legacy carrier type and new carrier type using the same carrier frequency [2]:
There are two possibilities, as shown in Figure 1. In Case 1, an NCT cell neighbors an R11 cell being a Pcell for some UEs on the same carrier frequency. In case 2, an NCT cell neighbors an R11 cell being an Scell on the same carrier frequency. 
In Case 1, the NCT cells could create coverage holes to legacy UEs as the NCT cells are on the same carrier frequency as the Pcells configured for legacy UEs, and hence it is questionable if Case 1 is a valid use case. In Case 2, eNB2 is not supposed to configure the NCT as an Scell for the legacy UEs as the legacy UEs anyway cannot access the NCT. The measurement on the neighbour NCT cell could be meaningless for the legacy UEs, and the legacy UEs’ cell search and measurement on the NCT may not be desirable. While eNB can configure blacklists for the legacy UEs so that the legacy UEs do not need to make measurement on the NCT cells, if PSS/SSS on the NCT is differently mapped from the backward compatible carriers, it helps the legacy UEs from accessing the NCT. 
Observation 2: As NCT cells are non-backward compatible, it is not meaningful that legacy UEs make measurement for the NCT cells. 
From these observations, no adverse impacts associated with the remapping of PSS/SSS (Alt 2a) are identified while Alt 2b has clear disadvantages of performance degradation and/or scheduling restriction. In these regards, it is proposed to adopt Alt 2a as way forward.

Proposal 1: Avoid collisions between PSS/SSS and DM-RS by moving the PSS/SSS (Alt 2a). 
3 PSS/SSS mapping alternatives for NCT cells
In order to resolve this collision issue, time remapping of PSS/SSS is proposed, continuing the proposal in [3].
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Figure 2 Proposed PSS/SSS mapping for FDD
For FDD NCT, OFDM symbols 1 and 2 are preferred to be the locations of PSS/SSS, to prevent collision with timing CRS (TRS) locations, as well as the UE-RS locations and to keep the commonality of the locations for both normal and extended CPs.
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Figure 3 PSS/SSS mapping alternatives for TDD
For TDD NCT, two alternative locations for PSS/SSS preventing collisions with UE-RS and TRS are considered as depicted in Figure 3. 
In Alternative 1, 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. In case of non-standalone NCT, the UE can be RRC configured of the information related to the NCT cell in the Pcell, and hence the FDD/TDD information can be included in the RRC configuration in the Pcell if necessary.  
In Alternative 2, PSS/SSS relative distance is the same between Rel-8 TDD carrier and the NCT TDD carrier, and hence early detection of FDD/TDD is still possible in the NCT cells. Furthermore, a TDD-only UE can rely on Rel-8 cell search mechanism and does not need to implement any new mechanism. 
4 Conclusion
This contribution considered the collision issue between UE-RS and PSS/SSS in the NCT and proposed solutions for FDD NCT and TDD NCT. The proposed PSS/SSS location for FDD and TDD NCT are shown in Figure 2 and in Figure 3, respectively. 
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(a) Case 1: An NCT cell neighbors an R11 cell being a Pcell
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