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1. Introduction
In RAN1 NR Ad-Hoc [1], periodicity of SS burst set related agreement was made as follows: 
	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 discuss on UE detection performances based on multiple periodicities of SS bust set are assumed.
2. Discussion
In this section, we discuss on the periodicity of SS bust set.

· Periodicity of SS burst set on UE side
In this sub-section we discuss on the periodicity of SS burst set on UE side. If there are several periodicities of SS burst set on network side, default periodicity of SS burst set on UE side should be selected by UE. In terms of the default periodicity of SS bust set on UE side, two cases are considered. First case is that minimum value of the periodicity set for SS burst set is used by UE. The other case is that maximum value of the periodicity set for SS burst set is used by UE.
For example, assume that periodicity set of SS burst set on network side is {5ms, 40ms, 100ms}. According to first case, the periodicity of SS burst set on UE side can be 5ms. In this case, UE can achieve fast cell acquisition in initial access process. Also, the UE can use less buffers in order to achieve coarse time/frequency synchronization in time domain process. However, if the default periodicity of SS burst set on network side is larger than default periodicity of SS burst set on the UE side, the UE could be difficult to obtain the time/frequency synchronization by multi-shot detection.
Base on the other case, the periodicity of SS burst set on UE side can be 100ms. In this case, UE can reduce the false alarm rate because SS burst set is always transmitted within the detection window for time/frequency synchronization. However, the UE can use more buffers in order to achieve coarse time/frequency synchronization in time domain process. Also, the cell acquisition time might slow down because detection process for synchronization occurs with information from long period.
· Suggested default periodicity of SS burst set
In NR system, it should be considered that default periodicity of SS burst set on the UE side can be minimum value of periodicity set for SS burst set. As mentioned above, there are advantages to using less buffers and to achieve fast cell acquisition in initial access process. In this case, the UE could be difficult to obtain the time/frequency synchronization by multi-shot detection if the default periodicity of SS burst set on network side is larger than default periodicity of SS burst set on the UE side. So, the cell whose default periodicity can be equal to minimum value of periodicity set for SS burst set should be considered. After that, if UE need to know the periodicity of SS burst set for other cells, such as secondary cell, network should provide the information of periodicity of SS burst set. 

For example, assume that default periodicity of SS burst set on the UE side can be 5ms and default periodicity of SS burst set on the network side can be also 5ms. In this case, UE achieves coarse time/frequency synchronization using 5ms periodicity. After that, network provides the information of periodicity of SS burst set on secondary cell or another frequency raster. Finally, UE achieves time/frequency synchronization using configured periodicity.
In this point of view, the information of configured periodicity should be conveyed on RRC signalling, such as minimum system information (Min-SI). The detail mechanism for information of configured periodicity should be studied.
3. Performance Evaluation

In this section, initial performance evaluation results for periodicity of SS bust set are presented. The legacy LTE PSS and SSS sequences are used in these evaluation results. The evaluation assumptions are summarized in table 3 in appendix. In these evaluation results, we considered three cases of periodicity of SS bust set, which are as followings:
(1) Case A: The periodicities for SS burst set transmission from TRPs are same as the lowest value (e.g., 5ms), and which is equal to the periodicity assumed by UE for SS detection.
(2) Case B: The periodicities for SS burst set transmission from TRPs are same as the highest value (e.g., 40ms), but the periodicity assumed by UE for SS detection is the lowest value (e.g., 5ms).
(3) Case C: The periodicities for SS burst set transmission from TRPs are not same each other but at least one TRP’s periodicity is equal to the lowest value (e.g., 5ms, 10ms, and 40ms), and the periodicity assumed by UE for SS detection is the lowest value (e.g., 5ms).
To summarize, table 1 shows the three test cases of periodicity of SS bust set.
Table 1. Three test cases of periodicity of SS bust set.
	
	Periodicities for SS burst set transmission from 3 TRPs (ms)
	Periodicity assumed by UE
for SS burst set detection (ms)

	Case A
	5, 5, 5
	5

	Case B
	40, 40, 40
	5

	Case C
	5, 10, 40
	5
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Figure 1. CDFs of acquisition time for different cases
Table 2. 90% tile acquisition time and detection probability for different cases
	
	Acquisition time (ms, 90% tile)
	Detection probability (%)

	Case A
	55
	96.18

	Case B
	840
	99.63

	Case C
	120
	95.57


In these evaluation results, the acquisition time and detection probability are used for performance metric. Figure 1 shows the CDFs of acquisition time for different cases and table 2 shows the 90% tile acquisition time and detection probability for different cases. It is natural that the evaluation performance of case A is greater than that of case B and case C in terms of acquisition time. 
The point we should focus here is that the evaluation performance of case C (i.e., the periodicities for SS burst set transmission from TRPs are not same each other but at least one TRP’s periodicity is equal to the lowest value, and the periodicity assumed by UE for SS detection is the lowest value) is better than that of Case B (i.e., the periodicities for SS burst set transmission from TRPs are same as the highest value, but the periodicity assumed by UE for SS detection is the lowest value) in terms of acquisition time. To be specific, when the periodicity assumed by UE for SS detection is the lowest value, it is beneficial that at least one TRP’s periodicity is equal to the lowest value of periodicity set for SS burst set in terms of acquisition time. As a result, the cell whose default periodicity should be equal to minimum value of periodicity set for SS burst set in NR system.
Observation 1: 
(i) When default periodicity for SS burst set transmission from network is equal to default periodicity assumed by UE for SS detection, it achieves the best evaluation performance in terms of acquisition time.
(ii) When at lease default periodicity for SS burst set transmission from network is equal to minimum value of periodicity set, the evaluation performance is better than that of default periodicity for SS burst set transmission from network is not equal to minimum value of periodicity set in terms of acquisition time.
Proposal 1: It is considered that at least default periodicity for SS burst set transmission from network is equal to minimum value of periodicity set for SS burst set.
4. Conclusion
In this contribution, we discussed on UE detection performances based on multiple periodicities of SS bust set are assumed. From the discussion, we propose as follow:
Proposal 1: It is considered that at least default periodicity for SS burst set transmission from network is equal to minimum value of periodicity set for SS burst set.
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Appendix: 
Table 3. Link-level Evaluation Assumptions

	Parameter
	Value

	Carrier Frequency
	4GHz

	Channel Model
	CDL_C (delay scaling values: 100ns) 

	Subcarrier Spacing
	15 kHz

	Antenna Configuration
	TRP: (1,1,2) with Omni-directional antenna element
UE: (1,1,2) with Omni-directional antenna element

	Timing offset
	Uniformly distributed in [-1 ms, 1 ms]

	Frequency Offset
	5 ppm

	False alarm rate
	Less than 1% false alarm rate

	PSS/SSS detection
	Max four times accumulation

	PSS/SSS period
	5 ms, 10ms, 40 ms

	Subframe duration
	1 ms

	OFDM symbols in SF
	14

	Number of interfering TRPs
	2
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