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1 Introduction
A work item has been approved for ‘New Radio’ (NR) Access Technology [1] targeted to enable future cellular network deployment scenarios and applications building upon the features identified and evaluated during the NR study item phase [2]. NR is expected to efficiently support a diverse set of uses cases including eMBB, URLLC as well as functionalities such as Integrated Access and Backhaul (IAB) and spectrum sharing, including coexistence with LTE. The initial access procedure including the design of the synchronization signals (SS) is a critical aspect of the NR physical layer design that should ensure forward compatibility to avoid unnecessarily complex or restricted operation of different features/services when they are introduced.    

This document provides views on the NR initial access design related to the time periodicity of the NR SS.

2 NR SS Periodicity
During the RAN1#88 the following agreement was reached:
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
The initial access design should provide the functionality for detection of NR cells (which may be operated as multiple TRPs with a shared ID) and to achieve time/frequency synchronization with that cell while supporting flexible deployment scenarios with diverse requirements. 
 

The default period fixed in the specification for the synchronization signal transmission should be selected considering the minimum initial acquisition delay requirement, however this is very inefficient during periods when there is no or minimal low-latency traffic in the system or when there is a mix of devices which support different capabilities. Instead, the default periodicity can instead be optimized for initial acquisition or IDLE UEs taking into account network power consumption as well which is a critical NR design requirement to minimize the transmission of ‘always on’ signals. As a result significantly longer value for the default periodicity than required for high mobility or CONNECTED UEs should be defined. For example if the LTE 5ms periodicity is taken as a baseline assumption for the case of mobile UEs, the default periodicity for NR should be significantly larger to enable sufficient overhead reduction and energy saving. A value of 20ms is beneficial compared to 10ms to achieve those goals.
Proposal 1: The default SS burst set transmission periodicity assumed at least for initial cell selection should be 20ms to enable sufficient overhead reduction and energy saving.
3 Conclusion
This contribution analyzed the time periodicity of NR synchronization signals. The following proposals were made:

Proposal 1: The default SS burst set transmission periodicity assumed at least for initial cell selection should be 20ms to enable sufficient overhead reduction and energy saving.
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