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1. Introduction

During RAN1#88bis the following agreements and working assumption on multiplexing among SSs and PBCH were reached [1].
	Working assumption:
· NR-PSS, NR-SSS and NR-PBCH are presented in every SS block

· FFS: deactivated cell case (if defined)

Agreements:
· Number of symbols per SS block 

· 1 symbol NR-PSS

· 1 symbol NR-SSS

· 2, 3 or 4 symbols NR-PBCH (to be decided once the payload and NR-PBCH design has been agreed)

· FFS: Multiplexing of TSS/TSCH in SS block if TSS/TSCH is agreed to be introduced

· In a single SS block, the symbols are consecutive
Agreements:
· The considered maximum number of SS-blocks, L, within SS burst set for different frequency ranges are

· For frequency range up to 3 GHz, the maximum number of SS-blocks, L,  within SS burst set is [1, 2, 4]

· For frequency range from 3GHz to 6 GHz, the maximum number of SS-blocks, L,  within SS burst set is [4, 8]

· For frequency range from 6 GHz to 52.6 GHz, the maximum number of SS-blocks, L,  within SS burst set is [64]

· The way the value of L is reflected in specification is FFS

· Aforementioned values are to be used to facilitate the NR initial access design and evaluate the specification impact

· Possibility of having unified frequency agnostic signaling design is not precluded


In this contribution, we discuss on multiplexing among SSs and PBCH and SS burst set composition for NR. 
2. Discussion
2.1. NR-SS burst set composition
In LTE, 2-M sequence mapping of SSS is differently allocated between subframe 0 and 5 so that LTE UEs can acquire the frame boundary from it. For NR, NR UEs can acquire the frame boundary in a SS structure consisting of SS block, SS burst and SS burst set. For initial cell access, UEs would assume default subcarrier spacing, default SS burst set periodicity and a single set of possible SS block transmissions (i.e. set of time positions of SS block transmissions) per frequency range category so that UE can easily and reliably detect a SS block based on predetermined knowledge at least for initial access. In addition, it needs to assume a slot structure that has fixed time position of SS blocks, in order to identify the time index (e.g. OFDM symbol and slot) and frame boundary. 

[image: image1]
Figure 1: Example of SS burst set composition
In Figure 1, there is one example of SS burst set composition within SS burst set periodicity. In the slot, one consideration is whether the other DL channel/signal transmissions such as DL/UL control regions are allowed within the slot containing potential SS blocks. Considering larger SS bandwidth over LTE and the efficient/flexible resource utilization for the various application scenarios in NR, it is quite natural to be able to multiplex the other DL channel/signal with SS blocks in the slot and for forward compatibility, some blank symbols may be also considered within the slot. Accordingly, some OFDM symbols possibly for either UL control or blank symbol for forward compatibility could be used for SS block in the slot.
Since in previous RAN1 meeting, RAN1 agreed that DL control region is at least dynamically indicated by gNB that means depending on configuration of DL control region within a slot, the number of OFDM symbols at least for data transmission would be varied. Thus, in the slot that may multiplex at least the other DL channel/signals and SS blocks, there may be potential variations on time position of the SS blocks within the slot. To avoid the confusion regarding SS block position especially for initial cell access, fixed SS block positions within the slot should be considered. For example, as in Figure 1, assuming one SS block consists of 4 OFDM symbols including PSS/SSS and PBCH, and a slot duration is based on 14 OFDM symbols with 15 kHz default subcarrier spacing, there are always two SS blocks within a slot irrespective of presence of DL or UL control region so that initial cell access UEs can easily acquire both time index and the frame boundary information, once the SS block index is obtained. Then, the associated radio frame boundary and time index are derived from the detected SS block index by the UE. There can be different types of the default slot depending on the configurations of gNB for remaining OFDM symbols except SS blocks within a slot (e.g. DL/UL control region, blank, sidelink, etc.).
Proposal 1: It is proposed that two SS blocks and other DL/UL/blank symbols can be multiplexed within a slot.
3. Summary and conclusions

In this contribution, we provided our view on SS burst set composition in NR. Based on the discussion, the following proposals are drawn:
Proposal 1: It is proposed that two SS blocks and other DL/UL/blank symbols can be multiplexed within a slot.
4. Reference
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