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Introduction
At RAN1 NR ad-hoc meeting, the following agreement was made [1].
	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 provide our view on the periodicity of downlink synchronization signal (SS) burst set.

Discussion
In the RAN1#87 meeting [2], it was agreed that “At least for initial cell selection, UE may assume a default periodicity of SS burst set transmission for a given carrier frequency”. We consider the necessity for a network configured SS burst set periodicity which is considered as FFS at the last meeting. For initial cell selection, default periodicity should be short in order that UE detects enough cells the shortest time possible considering UE power consumption and initial access latency. If only one default SS burst set periodicity is introduced, it could make UE implementation simple. In that case, a UE vendor doesn’t need to do multiple tests for multiple SS burst set periodicities. However, in the following cases, it is not feasible that SS burst set periodicity can always be short.
In a first case, when the network has little traffic, it is better that some gNBs stop DL transmission except for SS from the perspectives of network power consumption and interference reduction. In addition, SS also should be transmitted on a long periodicity for the same reason.
In a second case, for multi-beam operation, beam sweeping for analog or hybrid beamforming is considered to be applied for the transmission of SS. However, system overhead is increased by using beam sweeping since it is difficult to efficiently use remaining frequency resources which are not used for SS transmission as UE dedicated resources. If the gNB with an analog antenna architecture can apply a long periodicity of SS burst set, the system overhead caused by beam sweeping could be reduced.
Although long periodicity has impact on initial cell selection, this is not a problem for non-stand-alone NR cells which do not need to have initial access functionality.
Observation 1: From the network perspective, long SS burst set periodicity for non-stand-alone NR cells is beneficial in terms of power consumption and system efficiency.

CONNECTED and IDLE mode UEs can be considered for applying network configured periodicity of SS burst set.
In CONNECTED mode, RRC connection has already been established so that the UE can be provided with updated SS burst set periodicity by network. And, the UE is acquiring network timing of serving cell. Then, based on the timing of the serving cell, the UE can search for SS with long periodicity and doesn’t need to monitor the duration where SS is not transmitted. It can then maintain low UE power consumption when performing neighbor cell search.
In IDLE mode, network configured periodicity might be applicable for cell reselection or stored information cell selection. In these cases, UE can search cells by using the information provided from previously detected cells. However, in IDLE mode, since network timing is not guaranteed, the UE has to monitor to detect SS by using a time window which is longer than SS burst set periodicity. As a result, UE power consumption would be increased as well as cell search time per frequency carrier. We cannot find the motivation for applying variable periodicity for IDLE mode UE.
Observation 2: From the UE perspective, long SS burst set periodicity is beneficial in terms of power consumption in CONNECTED mode.
Proposal: RAN 1 should agree that UEs in at least CONNECTED mode may be provided with updating information regarding the SS burst set periodicity of neighboring cells by the network.

Conclusion
In this contribution, we considered the periodicity of SS burst set and made the following observations and proposal:
Observation 1: From the network perspective, long SS burst set periodicity for non-stand-alone NR cells is beneficial in terms of power consumption and system efficiency.
Observation 2: From the UE perspective, long SS burst set periodicity is beneficial in terms of power consumption in CONNECTED mode.
Proposal: RAN 1 should agree that UEs in at least CONNECTED mode may be provided with updating information regarding the SS burst set periodicity of neighboring cells by the network.
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