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1. Introduction
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For synchronization in New Radio (NR) systems, the following agreements have been made for SS block composition and SS time index indication in RAN1#88.
Agreements at the RAN1#88 meeting
  • For set of possible SS block time locations, further evaluation till next meeting by considering at least the following:
· Whether or not a SS block comprises of consecutive symbols and whether or not SS&PBCH in the same or different slots
· Number of symbols per SS block
· Whether or not to map across slot boundary(ies)
· Whether or not to skip symbol(s) within a slot or a slot set
· Contents of an SS block (note: the contents of an SS block may be further discussed during this meeting)
· How SS blocks are arranged within a burst set, & the # of SS blocks per burst/burst set
Agreements at the RAN1#88 meeting
• At least, Normal CP is supported for NR-PSS/SSS
Agreements at the RAN1#88 meeting
· In both single beam and multi-beam scenario, time division multiplexing of PSS, SSS is supported

In this contribution, we discuss SS block composition and SS time index indication, and provide our views.
	
2. Considerations on SS block composition

For the reliable synchronization with a low latency, the following arguments should be considered.
• Coherent length of each SS
• Non-coherent length of each SS
Coherent length of SS has been considered actively by designing NR-SS [2]. Non-coherent length of SS is feasible because we can use multiple SS burst.
In this contribution, we propose to apply the non-coherent length concept to multi-beam case. For the SS block composition, we can use multi-beam by using multiple SS blocks in a TDM manner. Note that a good number of multiple beams are required to achieve significant beamforming gain and guarantee corresponding coverage. In a practical sense, one reasonable way is to make each beam less sharp and repeat the same beam within a SS block. This corresponds to use of non-coherent combining of SS with same beam pattern.

Proposal 1. In a SS block composition, repetitive beam pattern can be used within a SS block, where the period (SS block period) for each beam repetition should be configurable.
Figure 1 describes one example for SS block composition with repetition of same beam pattern. Here, SS block#k has the k-th beam pattern, where k=0 and 1.
[image: ]
Figure 1. SS block composition with SS-block repetition
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