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Introduction
In RAN1#88, the followings are agreed on SS periodicity related issues. 
Agreements:
· For detecting non-standalone NR cell, NR should support adaptation and network indication of SS burst set periodicity and information to derive measurement timing/duration (e.g., time window for NR-SS detection)
· For detecting non-standalone NR cell, network provides one SS burst set periodicity information per frequency carrier to UE and information to derive measurement timing/duration if possible
· In case that one SS burst set periodicity and one information regarding timing/duration are indicated, UE assumes the periodicity and timing/duration for all cells on the same carrier
· RAN1 recommends short measurement duration than configured periodicity e.g., 1, 5 or 10 ms
· Note that L1/L3 filtering across multiple periods is still allowed
· FFS more than one periodicity/timing/duration indication 
· NR should support set of SS burst set periodicity values for adaptation and network indication
· Candidate periodicity values to be evaluated are [20, 40, 80 and 160 ms]  
· FFS other values with consideration for functionalities provided by NR-SS in connected mode
· FFS whether to support NR-PBCH in non-standalone NR cell
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
Agreements:
· For CONNECTED and IDLE mode UEs, NR should support network indication of SS burst set periodicity and information to derive measurement timing/duration (e.g., time window for NR-SS detection)
· Network provides one SS burst set periodicity information per frequency carrier to UE and information to derive measurement timing/duration if possible
· In case that one SS burst set periodicity and one information regarding timing/duration are indicated, UE assumes the periodicity and timing/duration for all cells on the same carrier
· RAN1 recommends shorter measurement duration than configured periodicity e.g., 1, 5 or 10 ms
· Note that L1/L3 filtering across multiple periods is still allowed
· FFS more than one periodicity/timing/duration indication 
· If the network does not provide indication of SS burst set periodicity and information to derive measurement timing/duration the UE should assume 5 ms as the SS burst set periodicity
· NR should support set of SS burst set periodicity values for adaptation and network indication
· Candidate periodicity values to be evaluated are [5, 10, 20, 40, 80 and 160 ms]  
This contribution discusses the issues identified related to SS periodicity, and proposes potential solutions. 
SS periodicity for Standalone NR Cells
Considering the UE power consumption issues and the initial access latency issues, it is proposed that the SS periodicity is selected the smaller of the two candidate values agreed in the last meeting. More detailed analysis may be found in our previously submitted contribution [1]. 
Proposal 1: For both carrier frequency range categories A and B, adopt 10 msec as default SS burst set periodicity. 
Measurement duration
The previous agreements on the measurement duration seems to reduce UE burden for SS signal searching, and it can reduce UE power consumption. For the best benefits of the UE, it is desired that short measurement can be configured. This is at least partly related to the SS burst set duration, and it is proposed to design the SS burst set duration short. 
The specification impacts for supporting this feature seems to be well-limited. A simplest way to specify this could be just to specify a UE assumption on the maximum measurement window size and definition of the measurement window, so that the UE is not expected to measure outside the measurement window; the maximum measurement window size (W) can be specified to be the same as the maximum SS burst set duration, and UE is not expected measure SS/RS W msec after the detection of one SS block. In this case, UE receiver in IDLE mode needs to be on for W/Y fraction of the time. This is illustrated in Figure 1. When no additional configuration is provided, UE may assume that the measurement window size is equal to the maximum, otherwise, the UE assumes the configured value for the measurement window size. The configuration message can be conveyed in a broadcast signalling, e.g., MIB, RMSI (remaining system information) or SIB, so that idle UEs can also obtain information. Exact place to configure this information is FFS. 
Proposal 2: 
· By default, UE assumes the measurement window size being equal to the maximum SS burst set duration. 
· NR supports measurement window sizes smaller than the maximum SS burst set duration. 
· The measurement window size can be configured in a broadcast signalling, FFS among MIB, RMSI (remaining system information) or SIB.



Figure 1. SS measurement window

Updated Periodicity Values
When a large periodicity is configured by the network, and used in conjunction with a short measurement duration, the updated periodicity is likely to be beneficial for UE to do less measurement over time. Hence, the large values, e.g., 20, 40, 80, 160 should be supported in NR, and the network can find and configure an appropriate value dependent upon implementations and deployment scenarios. 
Proposal 3: For non-standalone cells and for CONNECTED/IDLE mode UEs, the SS periodicity values can be updated into one of 20, 40, 80 and 160. 

Conclusion
This contribution has examined the remaining issues related SS periodicity and made the following propsoals. 
Proposal 1: Adopt 10 msec as default SS burst set periodicity for both A and B categories.
Proposal 2: 
· By default, UE assumes the measurement window size being equal to the maximum SS burst set duration. 
· NR supports measurement window sizes smaller than the maximum SS burst set duration. 
· The measurement window size can be configured in a broadcast signalling, FFS among MIB, RMSI (remaining system information) or SIB.
Proposal 3: For non-standalone cells and for CONNECTED/IDLE mode UEs, the SS periodicity values can be updated into one of 20, 40, 80 and 160. 
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