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1 Introduction

In last RAN4#82bis, LS was sent to RAN4  on set of configuration values for SS burst set periodicity from RAN1. The LS asked 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. Therefore, we would like to discuss it before sending reply LS.
2 Discussion 
According to RAN1 LS [1], the overall description is duplicated for understanding as follows.

	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.


Here, we should think about what are potential issues for inter-frequency measurement as well as intra-frequency measurement in RRC_IDLE_state and RRC_CONNECTED_state.
For RRC_IDLE_state, in general, UE is in DRX mode for power saving so that the related cell detection requirement is specified with multiple times of DRX cycle length for intra-frequency and inter-frequency in LTE. So, assuming to reuse minimum DRX cycle length of  320ms in LTE, the set of configuration values of {5, 10, 20, 40, 80 and 160}ms seems to be not potential issues. The reason is that minimum DRX cycle length is bigger than maximum configuration value of 160ms for SS set periodicity.
For RRC_CONNECTED_state, the configured value of set of SS burst set periodicity is needed to detect and measure neighboring cell. Herein, intra-frequency and inter-frequency  should be considered .

In case of intra-frequency, according to the current RAN1 agreement, it is not assumed that synchronization signal is allocated in same frequency location in NR. If serving cell does not inform the frequency position of synchronization signal of neighboring cell, UE has to search synchronization signal position in frequency domain based on synchronization frequency raster. It requires additional time for cell detection comparing with LTE. In contrast, if serving cell informs the information of frequency position for synchronization signal of neighboring cell, UE does not need to search the synchronization signal position for neighboring cell. It is also applied to inter-frequency as well. And, UE does not know the exact position of SS blocks in time domain. It means that UE has to search SS blocks within configured set value of SS set periodicity. If it is configured with 160ms, UE has to search SS blocks within 160ms. Regarding cell detection requirements in LTE which was specified based on multiple samples for probability of detection of 90%, NR is also expected to need multiple times for SS detection with same detection probability as LTE. So, SS detection time can increase relatively longer in 160ms than other smaller values. 
In case of inter-frequency, measurement gap should be considered due to RF retuning in case of single RF chain for NR. Measurement gap consists of measurement gap length (MGL) and measurement gap repetition period (MGRP). Herein, measurement gap is expected to be designed by considering the configured values for SS set periodicity. For example, if UE supports multiple inter-frequencies for NR and different configured values are configured for each inter-frequency, one common measurement gap should be defined to ensure common behavior in gNB and UE. One candidate is to set MGL based on highest configured value of SS set periodicity and RF switching margin and to set MGRP by considering reasonable SS detection time. If the highest value is 160ms among the configured values, MGL can be 161ms(0.5ms+160ms+0.5ms, 0.5ms is for RF switching) and MGRP can be multiple of the configured highest value. If 3 samples of same SS block are needed for SS detection probability of 90%, SS detection time is 960ms when MGRP is 320ms, and SS detection time is 1920ms when MGRP is 640ms. It is too long. Therefore, smaller configured set value is efficient for more fast SS detection time. In addition, UE cannot transmit or receive any data from/to serving cell during MGL. In other words, the longer the MGL is, the more the UE cannot transmit/receiver any data from/to serving cell. It interrupts transmission/reception to serving cell during MGL. Therefore, the too high MGL seems not be good.
· Proposal 1:  SS burst set periodicity of 160ms is not recommended because of not good benefit in aspects of SS detection time and interruption to serving cell.
3 Conclusion
In this paper, we discussed the set of configuration values for SS burst set periodicity. Based on the discussion, we propose as follows.
· Proposal 1:  SS burst set periodicity of 160ms is not recommended because of not good benefit in aspects of SS detection time and interruption to serving cell.
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