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1 Introduction
In RAN1#72, the performance of PSS/SSS was evaluated and analyzed [1][2]

 REF _Ref351651119 \r \h 
[3]

 REF _Ref351651121 \r \h 
[4]

 REF _Ref351651123 \r \h 
[5]. The observations were:

· From provided evaluation results, it seems that coverage enhancement requirement for SS can be achieved by

· Longer acquisition time

· Further study until the next meeting to confirm the “longer acquisition time”
· Additional performance evaluation could be helpful for initial acquisition  and re-acquisition
In this contribution, we provide simulation results on synchronization channel, and the differences between initial acquisition and re-acquisition are also analyzed. In the end, a text proposal for section 9.5.1 is attached.

2 Discussion
According to the TR [6], synchronization channel needs to compensate 11.4dB. In order to improve synchronization channel coverage, a straightforward way is to accumulate energy by combining PSS or SSS multiple times. In this section, simulation results with accumulations of multiple PSS/SSS are provided. Simulation assumptions are the same as [1]. 
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Figure 1. Performance gain of combining PSS/SSS
Figure 1 provides performance gains with accumulations of multiple PSS/SSS. The results show that, about 64 accumulations could compensate 12dB synchronization coverage loss at 10% missed detection probability. That means prolonged acquisition time is needed for coverage limited MTC UEs. Considering this kind of MTC UEs are always assumed to be static and delay tolerance, this initial synchronization acquisition time could be acceptable.
The terminal may or may not maintain downlink synchronization during DRX periodicity. When terminal does not maintain downlink synchronization, re-acquisition is required after a longer DRX. No matter what happens, the terminal should make sure downlink synchronization before decoding (E)PDCCH for paging or data transmission. Note that some information (i.e., CP type and FDD/TDD mode) could be stored after initial acquisition access, re-acquisition process may use less time because some blind detection can be avoided.  

When re-acquisition is required, the re-acquisition time should be less than DRX periodicity. In current specification, the largest DRX periodicity is 2560ms for legacy UEs. Considering the traffic mode of MTC in [6], it may be possible for MTC UEs to have a longer DRX period than legacy UEs for power savings reasons. In this case, prolonged re-acquisition time may not be a problem for synchronization process.
3 Conclusion 
In this contribution, simulation results on synchronization are provided and the differences between initial acquisition and re-acquisition are analyzed. It can be concluded that, the prolonged synchronization time could be acceptable for both initial acquisition process and re-acquisition process.
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---------------------------------------------Start text proposal----------------------------------------------------------

9.5.1 PSS/SSS
One potential benefit of the periodic transmission of legacy PSS/SSS is that the UE can improve detection performance by combining multiple PSS/SSS, and a reasonable number of combinations can meet PSS/SSS coverage requirement. Acquisition time will be prolonged, and more power consumption and spectral efficiency reduction can be expected. Considering MTC UEs at extreme scenarios are always static and delay tolerant, the prolonged acquisition time could be acceptable. Combining multiple legacy PSS/SSS would not cause specification impact or increased cost. 
An additional technique that can improve coverage for PSS/SSS is PSD boosting. Allocating more power to PSS/SSS transmissions could improve synchronization channel coverage, but may increase inter-cell interference. ICIC could be optionally considered to resolve the interference arising from PSD boosting.  PSD boosting would not make power consumption worse. Spectral efficiency will be decreased and no specification impact is expected. PSD boosting alone may be not enough to achieve the PSS/SSS coverage requirement, but can be considered as a complement to combining multiple PSS/SSS without specification impact or implementation cost.  

Combining legacy PSS/SSS can achieve the coverage target. PSD boosting can be considered as a complementary solution if ICIC is applied to resolve the interference issues. As a combination of legacy PSS/SSS can meet the coverage requirements, a new PSS/SSS design is not necessary. 
---------------------------------------------------End text proposal-----------------------------------------------------
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