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1 Introduction

At RAN1 meeting #68bis, the following was concluded:
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 this contribution, we discuss on issues related to collisions between PSS/SSS and DM-RS in TDD on the new carrier type and present some alternatives of PSS/SSS mapping.
2 Discussion
2.1 PSS/SSS mapping for the NCT
It is indicated that collision between PSS/SSS and DM-RS on the new carrier type will affects PDSCH demodulation performance of the middle 6 PRBs in FDD. The same problem also exists in TDD. With PSS and SSS located in different subframes, the number of the affected subframes in TDD is higher than that in FDD. Considering the Rel-8 CRS Port 0 occurred on the new carrier was not for demodulation, so the PDSCH demodulation performance in the collision PRBs is impacted.
To resolve the above issue, the following options are considered.
· Option 1, mapping PSS/SSS on the new location that do not collide with the UE-RS APs 7-14. Potential time locations for PSS/SSS in TDD can follow the alternatives below.

· PSS/SSS can be placed in the center 6 PRBs on the 1st and the 2nd OFDM symbols in subframe #1 and #6, which is shown in Figure 1(a).
· PSS can be placed in the center 6 PRBs on the 1st or 2nd OFDM symbol in subframe #1 and #6, and SSS can be placed in the center 6 PRBs on the 2nd or 3rd, or 9th OFDM symbol in subframe #0 and #5, which is shown in Figure 1(b).
· PSS/SSS can be placed in the center 6 PRBs on the OFDM symbol belonging to set{2nd, 3rd, 9th }OFDM symbol in subframe #0 and #5, which is shown in Figure 1(c).
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Figure 1 PSS/SSS time-domain remapping for TDD
· Option 2, Using truncated DM-RS pattern, when collision occurs in TDD, punching the DM-RS pattern located in the collision OFDM symbol, and keeping the remained DM-RS pattern in the same RB unchanged, this can be shown in Figure 1(d).
· Option 3, scheduling based on per slot, when collision occurs in TDD, only scheduling data on non-collision RB, for example, assuming collision occurs in the second slot, only scheduling RB in the first slot for data transmission.
Option 2 will introduce unnecessary performance impact. Option 3 will cause the waste of system resources. As for option 1, from the view of coherent demodulation and data throughput gains, method shown in Figure 1(a) is preferred in TDD.

2.2 Others

RAN1#68b has concluded the following agreement:
· New carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity

·  This RS port is not used for demodulation
Rel-10 did not consider the DM-RS pattern of special subframe configuration 0 and 5 in TDD. When special subframe configuration 0 and 5 are used for the new carrier type in TDD, there will be no RS for DwPTS demodulation. To solve this problem, RS pattern for special subframe configuration in TDD needs to be adjusted.
3 Conclusion
In this contribution, we conclude the following:
· For coherent demodulation and resource utilization, PSS/SSS placed in the center 6 PRBs on the 1st and the 2nd OFDM symbols in subframe #1 and #6 is preferred in TDD.

· For DwPTS demodulation in special subframe configuration 0 and 5 in TDD on the new carrier type, RS pattern for special subframe configuration in TDD needs to be adjusted.
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[1] R1-121617, Synchronization signal mapping for non-backward compatible carriers, Samsung
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