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1. [bookmark: OLE_LINK57][bookmark: OLE_LINK58]Introduction
In the RAN1 #87 meeting, it was agreed that SS burst set transmission is periodic from UE perspective at least for initial cell selection [1]: 
	Agreements:
· From UE perspective, SS burst set transmission is periodic
· At least for initial cell selection, UE may assume a default periodicity of SS burst set transmission for a given carrier frequency
· Exact value of default periodicity of SS burst set transmission for a given carrier frequency needs to be studied


In the RAN1 AH_NR meeting, it was further agreed that a default SS burst set periodicity for each agreed frequency range category from the following candidate values: [5ms, 10ms, 20ms, 40ms, 80ms, 100ms] [2]. 
	Agreements:
· RAN1 aims to select a default SS burst set periodicity for each agreed frequency range category from the following candidate values:
· For carrier frequency range #1 (below 6GHz): [5ms, 10ms, 20ms, 40ms, 80ms, 100ms]
· For carrier frequency range #2 (above 6GHz): [5ms, 10ms, 20ms, 40ms, 80ms, 100ms]
· Note that final set of frequency categories may include more than the above two categories
· Companies are encouraged to investigate the candidate default SS burst set periodicity values considering at least the following factors:
· UE IDLE mode and initial cell search power consumption and latency
· Including single/multi-beam operation at Tx and Rx
· NW power consumption
· Inter-RAT/Inter-frequency measurement 
· Forward compatibility and deployment flexibility including standalone and non-standalone NR deployments
· Benefits and feasibility of SS burst set configuration assistance signaling (e.g. periodicity indication or measurement window) for CONNECTED and/or IDLE UEs
· NW synchronization requirements/assumptions
· 


In this contribution, we focus on the periodicity of NR SS. And as a related issue, the structure of SS burst set has been discussed in our companion contribution [3]. 
2. [bookmark: OLE_LINK50]Periodicity of NR SS
NR defines at least two types of synchronization signals, NR_PSS and NR_SSS. There is no obvious reason for configuring different periodicity for NR_PSS and NR_SSS. So NR should still support uniform periodicity for NR SS just as LTE. 
Observation: NR should still support uniform periodicity for NR_PSS and NR_SSS just as LTE. And period of NR SS is equal to period of SS burst set.
Some factors need to be further considered for determining SS burst set periodicity. Such as: resource overhead of SS burst set, cell searching time and UE complexity, etc. 
For carrier frequency range #1 (below 6GHz): 
For carrier frequency below 2GHz, single beam seems enough and the same SCS of 15kHz is suggested in our companion contribution [4]. So overhead, cell searching latency and UE complexity can also be consistent with LTE. Further more, considering measurement gap for inter-RAT such as LTE, 5ms second is a good option for the value of default SS burst set periodicity.
For carrier frequency around 4GHz, a few beams/blocks(e.g. 2-4) may be employed in some deployment due to higher frequency with larger path loss. And under the suggestion of 30kHz SCS, 5ms or larger period like 10ms can be considered for guaranteeing similar overhead with LTE. Selection from 5ms and 10ms may be further determined by considering real number of SS blocks and length of SS block. 
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Proposal 1: For carrier frequency below 2GHz, value of default SS burst set periodicity should be 5ms just as LTE. 
Proposal 2: For carrier frequency around 4GHz, values of default SS burst set periodicity should be 5ms or 10ms for guaranteeing similar overhead with LTE considering potential multi-beams deployment. 
For carrier frequency range #2 (above 6GHz): 
[bookmark: OLE_LINK65][bookmark: OLE_LINK66]With the introduction of beam sweeping for power limited scenarios, the resource overhead of sync signal transmission will increase, in general. Let’s take the resource overhead of LTE SS as a comparison. However, subcarrier spacing of SS in high frequency band NR will become larger (like 120kHz, 240kHz), the duration of symbols will get shorter accordingly. Two 15 kHz symbols of LTE SS will contain sixteen (or thirty-two) 120kHz (or 240kHz) symbols. But the number of symbols for beam sweeping may be much higher than that [5]. It means that the resource overhead of an SS burst will much bigger than that in LTE if we keep 5ms period. From this point of view, SS period should be larger than 5ms. Meanwhile, the amount of always-on signals becomes less by expanding the SS period. It is also conducive to the forward compatibility. 
On the other hand, larger period means longer searching time. However, it has been discussed in RAN1 to allow sparser SS raster than channel raster, which will effectively reduce cell searching time. Other than cell searching performance, increasing of processing complexity and memory requirements for UE should also be considered carefully for expanding the SS period. 
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Cell searching performance is directly affected by condition of SNR, which associated with different path loss for different frequency band. In order to guarantee a certain performance of cell searching time, periodicity of NR SS expansion should also be limited for higher carrier frequency with larger path loss. 
Considering the above factors, the default periodicity of NR SS burst set can be expanded to a certain degree compared to LTE 5ms SS (e.g. 10ms, 20ms). The specific value should be further study by considering different situations for different frequency band. 
Proposal 3: For carrier frequency above 6GHz, the default periodicity of SS burst set can be expanded to a certain degree comparing with LTE SS (e.g. 10ms, 20ms). The specific value should be further selected by considering different situations for different frequency bands.

3. Conclusions
The following proposals and observation were discussed above:
Observation: NR should still support uniform periodicity for NR_PSS and NR_SSS just as LTE. And period of NR SS is equal to period of SS burst set.
Proposal 1: For carrier frequency below 2GHz, value of default SS burst set periodicity should be 5ms just as LTE. 
Proposal 2: For carrier frequency around 4GHz, by considering potential multi-beams deployment, values of default SS burst set periodicity should be 5ms or 10ms for guaranteeing similar overhead with LTE. 
Proposal 3: For carrier frequency range above 6GHz, the default periodicity of SS burst set can be expanded to a certain degree comparing with LTE SS (e.g. 10ms, 20ms). The specific value should be further selected by considering different situations for different frequency bands.
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