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Introduction
[bookmark: _Toc464256869]In RAN1#88bis meeting [1], some conclusions on the SCS of SS block were reached as following
Agreements:
· Subcarrier spacings for PSS/SSS for difference freq. ranges: 15kHz/30kHz for below 6 GHz, and 120kHz/240kHz for above 6 GHz
· Note: RAN1 assumes that RAN4 will decide it depending on frequency ranges

In RAN1#89 meeting [2], the maximum number of SS blocks within a SS burst set is defined as 4 for the frequency range up to 3 GHz and 8 for the frequency range from 3 GHz to 6 GHz.
Agreements:
· The transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity
· Within this 5 ms window, number of possible candidate SS block locations is L
· The maximum number of SS-blocks within SS burst set, L, for different frequency ranges are
· For frequency range up to 3 GHz, L is 4
· For frequency range from 3 GHz to 6 GHz, L is 8
· For frequency range from 6 GHz to 52.6 GHz, L is 64
· Note that RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements

Meanwhile some agreements on the possible SS block time locations were reached as following
Agreements:
· For the possible SS block time locations following mapping is followed:
· In the mapping with 15 and 30 kHz subcarreir spacing, following requirements are met 
· At least [1 or 2] symbol are preserved for DL control at the beginning of the slot of 14 symbols
· At least 2 symbols are preserved for e.g. guard period and UL control at the end of the slot of 14 symbols
· Note: slot is defined based on SS subcarrier spacing
· At most two possible  SS block time locations are mapped to one slot of 14 symbols
Based on these agreements, the design of SS block is becoming clear. Therefore, the detailed designs of SS block, e.g. the candidate locations of SS block within a slot, can be discussed. However, before that, we think some remaining issues need to be considered, and in this contribution we focus on the overhead of SS blocks using different SCSs.
	
Discussion
According to the agreements, different combinations of the SCS of SS block, the number of SS-blocks within a SS burst set and the periodicity of SS burst set are shown in Table.1.

Table.1. The overhead of SS blocks with using different SCS, the number of SS-blocks and
the periodicity of SS burst set
	Frequency range
	~ 3 GHz
	~ 3 GHz
	3 GHz ~ 6 GHz
	3 GHz ~ 6 GHz

	SS burst set periodicity
	5ms
	5ms
	5ms
	5ms

	SCS of SS
	15kHz
	30kHz
	15kHz
	30kHz

	The number of SS blocks within a SS burst set
	4
	4
	8
	8

	The number of SS blocks within a slot (assuming a slot contains 14 OFDM symbols for NCP under 15 and 30kHz SCS)
	2
	2
	2
	2

	The number of slots within a SS burst set 
	5 
	10
	5
	10

	The number of slots needed for the transmission of SS blocks
	2
	2
	4
	4

	The time domain overhead of SS blocks
	40%
	20%
	80%
	40%



As listed in Table.1, different combinations correspond to different overheads. The time domain overhead of SS blocks using 15kHz SCS increases by 100% compared with that using 30kHz SCS. More importantly, in the case of the combination of 15kHz SCS and 8 SS blocks within a SS burst set, the time domain overhead of SS blocks seems too much. If the 15kHz SCS is used in the case where the number of SS blocks within a SS burst set is 8, at least 4 slots are needed for the transmission of SS blocks. However, there are only 5 slots within a SS burst set periodicity if the SS burst set periodicity is 5ms. 
To avoid the cases causing too much time domain overhead of SS blocks, it is necessary to preclude some of the combinations, e.g. the candidate values of SCS can be down-selected or the frequency range categories can be further divided into different categories with different SCSs. This issue should be considered by RAN1.
Proposal 1: 	RAN1 should consider the issue on the overhead of SS blocks using different SCSs.
Conclusion
In this contribution, we give our considerations on the overhead of SS blocks using different SCSs. Based on the above discussion, we have the following proposal.
Proposal 1: 	RAN1 should consider the issue on the overhead of SS blocks using different SCSs.
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