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1. Introduction
In RAN1#86bis, periodicity of SS burst set related agreement was made as follows[1]: 
	Agreements:
· From RAN1 specification perspective, NR air interface defines at least one periodicity of SS burst set

· FFS: whether or not to define common periodicity range for SS burst set across NR carriers

· Values of the periodicities of SS burst set is for further study

· E.g., 5ms, 40ms, 100ms
· The lowest value of the periodicity of SS burst set is X ms, e.g., 5ms, 40ms, 80ms 
· Note: Interval of SS burst can be the same as interval of SS burst set in some cases, e.g., single beam operation
· Note: the main bullet can be applied to PSS, SSS and/or PBCH
· FFS: networks is allowed to transmit SS burst set at least at the defined periodicities

· FFS: UE is allowed or informed to adapt acquisition procedure based on periodicities of SS burst set
· FFS: For example, if multiple periodicities of SS burst set are defined for initial blind acquisition, UE assumes X ms of an NR carrier as periodicity of SS burst set for dwell time on a freq


In this contribution, we discuss on UE detection performance for initial blind acquisition when multiple periodicities of SS bust set are assumed.
2. Discussion
In this section, we discuss on the periodicity of SS bust set. In terms of the periodicity of SS bust set, two cases are considered. First case is that single periodicity of SS bust set is used by network. The other case is that one periodicity is selected by network among multiple periodicities of SS bust set.
Generally, fixed value is considered for single periodicity of SS bust set. For example, in legacy LTE system, fixed periodicity of synchronization signal is used (i.e., 5ms). However, it should be also considered that single periodicity of SS bust set which is configured by network semi-statically. For example, it is reasonable that a periodicity of SS bust set of secondary cell is configured by primary cell or a periodicity of SS bust set of NR-cell is configured by LTE-cell.
On the other hand, one periodicity is selected by network among multiple periodicities of SS bust set. In this case, UE has to detect the SS bust set based on assumed periodicity. For example, if multiple periodicities of SS bust set are defined for initial blind acquisition, such as 5ms, 40ms, and 100ms, UE could detect the SS bust set based on the lowest value of the periodicity of SS bust set (i.e., 5ms). In this case, however, the detection performance might not be guaranteed because of the false alarm.
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 periodicity for SS burst set transmission from network is the lowest value (e.g., 5ms), and which is equal to the periodicity assumed by UE for SS detection.
(2) Case B: The periodicity for SS burst set transmission from network is not the lowest value (e.g., 40ms), but the periodicity assumed by UE for SS detection is the lowest value (e.g., 5ms).
(3) Case C: The periodicity for SS burst set transmission from network is not the lowest value (e.g., 40ms), and which is equal to the periodicity assumed by UE for SS detection.
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.
	
	Periodicity for SS burst set transmission from network (ms)
	Periodicity assumed by UE
for SS burst set detection (ms)

	Case A
	5
	5

	Case B
	40
	5

	Case C
	40
	40


Table 2. 90% tile acquisition time and detection probability for different cases
	
	Acquisition time (ms, 90% tile)
	Detection probability (%)

	Case A
	10
	99.26

	Case B
	80
	89.84

	Case C
	80
	99.24


In these evaluation results, the acquisition time and detection probability are used for performance metric. 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. However, the evaluation performance of case B (i.e., the periodicity for SS burst set transmission from network is not the lowest value, but the periodicity assumed by UE for SS detection is the lowest value) is worse than that of case A and case C in terms of detection probability. As aforementioned, the detection probability of case B decreases because of the false alarm.
As a result, when the periodicity for SS burst set transmission from network is equal to the periodicity assumed by UE for SS detection (i.e., case A and case C), the detection probability of initial access process can achieve above 99%. On the other hand, when the periodicity for SS burst set transmission from network is not equal to the periodicity assumed by UE for SS detection (i.e., case B), the detection probability of initial access process does not achieve above 90% and the energy consumption in UE side increases due to unnecessary detection trials.

Observation 1: 
(i) When the periodicity for SS burst set transmission from network is equal to the periodicity assumed by UE for SS detection, the detection probability of initial access process can achieve above 99%
(ii) When the periodicity for SS burst set transmission from network is not equal to the periodicity assumed by UE for SS detection, the detection probability of initial access process does not achieve above 90%
Proposal 1: It is considered that the periodicity for SS burst set transmission from network is equal to the periodicity assumed by UE for SS detection.
4. Conclusion
In this contribution, we discussed on UE detection performance for initial blind acquisition when multiple periodicities of SS bust set are assumed. From the discussion, we propose as follow:
Proposal 1: It is considered that the periodicity for SS burst set transmission from network is equal to the periodicity assumed by UE for SS detection.
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Appendix: 
Table 3. Link-level Evaluation Assumptions

	Parameter
	Value

	Carrier Frequency
	4 GHz

	Channel Model
	CDL-C (delay scaling values: 30ns)

	Subcarrier Spacing
	15 kHz

	Antenna Configuration
	TRP: (1,1,1) with omni-directional antenna element

UE: (1,1,1) with omni-directional antenna element

	Timing offset
	Uniformly distributed in [-1 ms, 1 ms] for 15 kHz

	Frequency Offset
	20 ppm

	Detection threshold value
	Peak power to average power ≥ 10dB

	PSS/SSS detection
	One shot detection

	PSS/SSS period
	5 ms, 40 ms

	Subframe duration
	1 ms for 15 kHz SC

	OFDM symbols in SF
	14

	Number of interfering TRPs
	2


