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1    Introduction
At RAN1#88bis meeting, NR-SS periodicity for NR was discussed. An LS on set of configuration values for SS burst set periodicity was sent to RAN4, and RAN1 would like to ask RAN4 to check and confirm on the support of SS burst set periodicity values {5,10,20,40,80 and 160}ms. The LS is provided as follows [1].
	1. Overall Description:
	RAN1 has agreed on a set of configuration values for synchronization signal (SS) burst set periodicity applicable for UEs in RRC_CONNECTED and IDLE mode that are operating in standalone NR cells, and for UEs that are operating in non-standalone NR cells. The SS burst set periodicity is the period in which the same SS block is repeated. The set of configuration values for SS burst set periodicity under consideration for RAN1 are {5, 10, 20, 40, 80, and 160} ms. 
RAN1 would like to ask RAN4 to check  and  confirm if there would be potential issues on the support of SS burst set periodicity values {5, 10, 20, 40, 80, and 160} ms for UEs in RRC_CONNECTED and IDLE mode. Specifically if 160 ms SS burst set periodicity can be used as synchronization source for UEs in RRC_CONNECTED and IDLE mode.
2. Actions:
To RAN4
RAN1 would like to ask RAN4 to check  and  confirm if there would be potential issues on the support of SS burst set periodicity values {5, 10, 20, 40, 80, and 160} ms for UEs in RRC_CONNECTED and IDLE mode. 


In this contribution, we discuss the NR-SS burst set periodicity and provide our views. 
2    Discussion
2.1 Background 
According to RAN1 agreement, NR defines two types of synchronization signals, i.e. NR-PSS and NR-SSS.  NB-PSS and NR-SSS can be transmitted within an SS block through each beam. An SS block corresponds to multiple OFDM symbols. One or multiple SS blocks compose an SS burst. The maximum number of SS-blocks within one SS bust set is frequency range dependant and still under RAN1 discussion. One or multiple SS bursts further compose an SS bust set. SS burst set transmits periodically. Figure 1 shows the NR-SS transmission.
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Figure 1: NR-SS transmission
Regarding SS burst set, RAN1 defines two types of periodicity of SS burst set transmission. A default periodicity of SS burst set transmission is supported for initial cell selection. The agreed default periodicity is 20ms [2]. Except for the default periodicity, configured SS burst set periodicity for adaptation and network indication is also supported in NR. The set of configuration values for SS burst set periodicity is same for standalone and non-standalone NR cells, and the candidate values are {5, 10, 20, 40, 80 and 160} ms [1].
2.2 NR-SS periodicity 
The primary functionalities for SS are initial synchronization, cell identification and RRM measurement.  For synchronization purpose, UE needs to search NR-PSS for initial symbol boundary synchronization. So UE detection window is at least equal to the SS burst set periodicity. For example, in LTE, 6ms measurement gap is specified in order to detect 5ms SS periodicity. So shorter periodicity can reduce UE detection complexity. 
For cell identification and RRM measurement, the SS burst set periodicity will impact the UE measurement latency. If one-shot detection and measurement based on SS is not sufficient, shorter periodicity can reduce measurement latency and is beneficial for mobility performance. Hence, short burst set periodicity should be considered, e.g. 5ms, 10ms. 
Observation 1: Short SS burst set periodicity should be considered in order to reduce UE measurement complexity and measurement latency, e.g. 5ms, 10ms. 
Long periodicity of SS burst set is considered mainly due to network energy saving and overhead reduction.  As we discussed above, the UE detection window length is at least equal to the SS burst set periodicity in order to search NR-SS for initial symbol boundary synchronization. So if very long SS burst set periodicity is used as synchronization source, it may lead to large UE detection window and complexity.  
Observation 2: Very long SS bust set periodicity (e.g. 160ms) may lead to large UE detection window and complexity for being synchronized source. 
If the network is synchronized, UE does not need to search NR-PSS for synchronization. According to RAN1 agreements, network could indicate the information to help UE derive measurement timing/ duration (e.g. time window for NR-SS detection). If such information is available, the UE detection window could be smaller compared to the SS burst set periodicity. Hence, the negative impact on UE complexity and power consumption of very long SS burst set periodicity can be minimized. In this case, network configured longer periodicity is beneficial for network energy saving, overhead reduction and may also be beneficial for UE power consumption due to less measurement. 
Observation 3: Network configured longer SS burst set periodicity may be feasible for synchronized network.
The other concern of longer SS burst set periodicity is on the measurement latency performance for cell identification and RRM measurement. If one-shot measurement based on NR-SS is sufficient, measurement latency will not be the problem. If one-shot measurement is not sufficient, trade-offs between periodicity values and measurement latency should be considered. Hence, simulations are needed in order to determine the maximum value of SS burst set periodicity. 
Observation 4: Simulations are needed in order to determine the maximum value of SS burst set periodicity. 
3   Conclusions
In this contribution, we discuss the NR-SS periodicity values. The observations are provided as follows: 
Observation 1: Short SS burst set periodicity should be considered in order to reduce UE measurement complexity and measurement latency, e.g. 5ms, 10ms. 
Observation 2: Very long SS bust set periodicity (e.g. 160ms) may lead to large UE detection window and complexity for being synchronized source. 
Observation 3: Network configured longer SS burst set periodicity may be feasible for synchronized network.
Observation 4: Simulations are needed in order to determine the maximum value of SS burst set periodicity.
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