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Introduction
During RAN1-88, the following agreements regarding synchronization signal (SS) periodicity for initial access were reached:
[bookmark: _GoBack]Agreements:
· For initial cell selection for NR cell, UE assume the following default SS burst set periodicity
· For carrier frequency range category #A : TBD among 10, 20 ms
· E.g. range for #A (0 ~ 6 GHz)
· For carrier frequency range category #B : TBD among 10, 20 ms
· E.g. range for #B (6 GHz ~ 60 GHz )
· Down-selection will consider the SS block dimensions, initial access latency, power consumption, detection performance aspects into account. Other considerations are not precluded.
· Note that this does not preclude further sub-categorization of frequency ranges. And additional frequency sub-ranges defined shall support a single default SS burst set periodicity, value selected between 10, 20 ms
· Note that this does not preclude additional categorization of frequency ranges not covered by #A and #B. SS burst set periodicity for potential additional frequency ranges is FFS
· RAN4 will determine the exact values of frequency ranges
· The exact frequency ranges for category #A and #B is subject to further discussion in RAN1 and RAN1 will provide input to RAN4 to finalize the exact values. 
· Note that UE is not expected to detect cell that do not conform to the default SS burst set periodicity
· RAN1 will definitely down select the values from 10, 20 ms in the next meeting

Synchronization signal periodicity is very important for many aspects of the cellular system, including initial search latency, search complexity, out-of-coverage power consumption, come-back latency to in-coverage and etc. This contribution discusses the impact of longer SS periodicity.
Impacts of Long SS Periodicity
For initial access, NW assistance is not available. Hence, the increased SS periodicity will bring the following impacts:
1) Increase the initial access delay
· It was agreed that the synchronization signals are transmitted on the synchronization channel raster in NR. Our view on synchronization raster is provided in [2].
· For the wide frequency bands (typical in 4GHz bands and above-6GHz bands), UE needs to search for the synchronization signals over many synchronization channel frequency candidates over specified synchronization rasters. In addition, for a given synchronization frequency, the latency is proportional to the SS periodicity. More specifically, increasing the periodicity from 10ms to 20ms, the acquisition latency will be doubled.
· It should be noted that, due to the flexible location of synchronization signal relative to the carrier bandwidth (may not in the center), selecting potential candidates out of all the specified synchronization rasters is extremely challenging. Therefore, UE will go through much more hypotheses on synchronization frequencies for a given carrier bandwidth.
· In addition, the SS burst set periodicity considered for NR is already longer than the SS periodicity in LTE (5 ms). Even if NR improves one shot detection performance compared to LTE, UE may still need to collect multiple samples to achieve time diversity. This is because the mis-detection event is quite costly in initial access especially in NR due to already increased number of frequency hypotheses.

2) Increase UE power consumption in initial access and out-of-coverage
· Longer latency due to longer SS periodicity leads to higher UE power consumption.
· Another source contributed to UE power consumption is the increased number of timing hypotheses in PSS detection in NR.
· When UE enters the out-of-coverage area, UE needs to perform periodic searches with a longer duration, which will lead to battery drain

3) Take longer time to recover from out-of-coverage
· UE needs to increase the search periodicity in order not to drain battery too fast. This means that the come-back time when UE enters in-coverage area will be increased.

Conclusions
This contribution has discussed the impacts of longer SS periodicity. In [1], the analysis on NW power saving was provided in detail. It was shown that significant power saving was already achieved with 5ms periodicity thanks to the lack of always ON CRS compared to LTE. 10 ms periodicity will provide further gain on NW power saving. Furthermore, longer SS periodicity impacts the UE power consumption and latency. It is our view that NR performs at least comparable to LTE in terms of both latency and UE battery consumption for initial access and out-of-coverage scenarios, given significant NW power saving is already achieved [1].
The following proposal has been made:
Proposal: 10 ms is proposed for the synchronization signal periodicity for NR initial access.
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