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1. Introduction
In RAN1#88 meeting [1], we discussed SS burst set default periodicity and network configured SS burst set periodicity. From the discussion, candidate values of default periodicity (i.e. 10ms, 20ms) for carrier frequency range categories were identified for down selection in this meeting. Furthermore, for detecting non-standalone NR cell, it was agreed to support adaptation and network indication of SS burst set periodicity and information to derive measurement timing/duration. Also, it was agree to support network configured SS burst set periodicity for CONNECTED and IDLE mode UEs. In this contribution, we discuss on detail issues of SS periodicity.
2. Discussion
Default value of SS burst set periodicity
In NR initial access, two candidate values are considering as default periodicity of SS burst set (i.e. 10ms, 20ms). In order to select one value, it should be considered that default periodicity directly affects UE cell detection latency and the number of available position for SS block transmission within SS burst set. 
In the perspective of cell detection and UE implementation, shorter periodicity should be considered. When NR selects shorter periodicity, UE can achieve fast cell detection in initial access process, and operate coarse time/frequency synchronization in time domain process using smaller buffer size. 
On the other hand, in the perspective of available position for SS block transmission within SS burst set, longer periodicity could be attractive since larger number of candidate position could be provided. However, if the required number of multiple beam for beam sweeping is not much large in initial access, the smaller number of available position could be enough to operate beam sweeping. For example, when NR introduces 256 antenna elements for around 30GHz frequency range, up to 32 beams could be assumed to provide coverage [2]. If at least two SS block are assigned per slot, total 32 SS block within 1ms can be transmitted in the case of 240 kHz subcarrier spacing.
Proposal 1: 10ms of SS burst set default periodicity should be supported for every carrier frequency range categories.
SS burst set periodicity and NR-PBCH transmission
For initial cell detection, UE should operate NR-PSS/SSS detection and NR-PBCH demodulation in order to achieve time synchronization, Cell-ID, system information for network entry and so on. In this case, UE assumes that at least NR-PSS and NR-SSS are transmitted on default periodicity of SS burst set. Also, after achieving network information, UE can operate measurement based on the periodicity assumption (i.e. default periodicity, 5ms) or network configured information (i.e. measurement duration, measurement periodicity). So far, NR is considering NR-SS design in terms of providing NR-SS transmission flexibility to the network and guaranteeing one shot detection performance of NR-SS. On the other hand, NR did not consider the impact of flexible periodicity to the NR-PBCH design. 
For active NR cell, it should be assumed that SS burst set has default periodicity. In this case, NR-SS and NR-PBCH should be transmitted within SS burst set periodicity. On the other hand, it can be considered that shorter periodicity (i.e. 5ms) is configured for measurement purpose and longer periodicity (i.e. 80, 160ms) is configured for the purpose of cell discovery. In this case, at least NR-SS is required. 
Proposal 2: For active NR cell, it should be assumed that SS burst set has default periodicity.
Related with NR-PBCH transmission, we can consider two possible alternatives of SS block composition. 
· Alt.1: Every SS blocks are composed by NR-PSS, NR-SSS and NR-PBCH.
· Alt.2: Multiple type of SS blocks are generated by NR-PSS/NR-SSS/NR-PBCH. According to the SS block type, transmission periodicity could be different.
If NR supports Alt.1, NR-PBCH should be transmitted for all periodicity cases including network configuration and periodicity assumption. However, as mentioned above, it seems redundant to transmit NR-PBCH for the case of shorter periodicity and longer periodicity. On the other hand, Alt.2 can provide a flexibility of resource utility for NR-SS and NR-PBCH transmission. For example, NR can perform the operation that SS blocks for NR-SS are transmitted for all periodicity case, and SS blocks composed by NR-PBCH are transmitted in case of default periodicity. Also, when SS burst set periodicity is configured, it can be considered that network configures whether NR-PBCH is transmitted.
Proposal 3: NR-PBCH should be transmitted at least in the case of default periodicity.
In standalone NR cell, NR-PBCH should be transmitted for delivering minimum system information. Also, NR-PBCH contents shall include at least part of the SFN (system frame number) [3]. On the other hand, for the UE at NSA (non-standalone) NR cell, network can provide system information from the serving cell. However, if NSA NR cell is activated, at least SFN information for the NSA NR cell should be informed to the UE via NR-PBCH. Also, if NR considers the possibility that NR-PBCH is used for the multiple purpose (e.g. fine frequency offset tracking, SS block index indication, RRM measurement, etc.), NR-PBCH could can be transmitted for activated NSA NR cell.
Proposal 4: NR-PBCH should be transmitted for activated NR cell. However, for deactivated NR cell, it is not necessity to transmit NR-PBCH.
3. Conclusion
In this contribution, we discussed on detail issues of SS periodicity. From the discussion, we propose as follow:
Proposal 1: 10ms of SS burst set default periodicity should be supported for every carrier frequency range categories.
Proposal 2: For active NR cell, it should be assumed that SS burst set has default periodicity.
Proposal 3: NR-PBCH should be transmitted at least in the case of default periodicity.

Proposal 4: NR-PBCH should be transmitted for activated NR cell. However, for deactivated NR cell, it is not necessity to transmit NR-PBCH.
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