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1 Introduction
In the last RAN1 meeting, some agreements for SS burst set composition were reached as the starting point for SS burst set composition design [1]:
	Agreements:
· For the possible SS block time locations following mapping is followed:

· In the mapping with 15 and 30 kHz subcarreir spacing, following requirements are met 
· At least [1 or 2] symbol are preserved for DL control at the beginning of the slot of 14 symbols

· At least 2 symbols are preserved for e.g. guard period and UL control at the end of the slot of 14 symbols

· Note: slot is defined based on SS subcarrier spacing
· At most two possible  SS block time locations are mapped to one slot of 14 symbols

· In the mapping with 120 kHz subcarreir spacing, following requirements are met 
· At least 2 symbol are preserved for DL control at the beginning of the slot of 14 symbols

· At least 2 symbols are preserved for e.g. guard period and UL control at the end of the slot of 14 symbols

· Note: slot is defined based on SS subcarrier spacing
· At most two possible  SS block time locations are mapped to one slot of 14 symbols

· In the mapping with 240 kHz subcarrier spacing across two consecutive slots, following requirements are met 
· At least 4 symbol are preserved for DL control at the beginning of the first slot of 14 symbols

· At least 4 symbols are preserved for e.g. guard period and UL control at the end of the second slot of 14 symbols

· Note: slot is defined by 240 kHz subcarrier spacing
· At most four possible  SS block time locations are mapped to two consecutive slots of 14 symbols each
· SS block does not cross the middle of the slot of 14 symbols defined by 15 kHz sub-carrier spacing

· Mapping of SS block time locations for NR unlicensed band operation is FFS

· Above agreements does not preclude 7 OFDM symbol slot operation


In this paper, we provided our view on the potential SS burst set composition.
2 Discussion    
Consideration on SS burst set composition
SS block with PSS/SSS/PBCH provides the function for cell search as well as the synchronization. Considering “lean” carrier based design without always-on RS transmission, SS block may also need to provide sync function for some channels such as paging. 

Paging is typically happened after a long DRX without any always-on RS except for SS block for synchronization in NR. Besides, paging is a broadcast channel which is subject to beam-sweeping in HF as well. So at least paging control should be allowed to be beam-swept with SS block for synchronization associated with beam-sweeping. Considering the case of the minimum bandwidth operation, FDMed multiplexing between SS block and paging control may not be feasible. Therefore, some symbols should be reserved next to each SS block in time domain for paging control transmission.
Observation 1: Some symbols should be reserved next to each SS block in time domain for paging control transmission.

Paging is a broadcast channel with a large CCE level for the robust performance typically. Considering 24PRBs per symbol, up to 6 NR-CCEs can be supported which is equivalent to 8 CCEs in LTE. In this case, one more symbol and some remaining frequency resources in NR-PSS/NR-SSS symbols can be used for paging control transmission if happened. Besides, one or two symbols interval between two SS blocks can also offer the opportunity for provision of URRLC service timely. Otherwise, the consecutive SS blocks may not allow URLLC operation.
Observation 2: At least one more symbols should be reserved together with SS block for paging control transmission or the other purposes.
For 15/30khz, at least 2 symbols are reserved in the end of 14symbols. On the other hand, the middle of 14 symbols can’t be crossed by SS block. Therefore, to have a unified paging control search space in first 7-symbol and second 7-symbol of 14-symbol slot, the reserved >1 symbol for should be located in the front of SS block.

Observation 3: One or two symbols should be reserved in the front of each SS block.

Proposal 1: One or two symbols should be reserved just before each SS block for paging NR-PDCCH transmission and the other purposes, i.e., 5-symbol or 6-symbol unit is used for SS burst set composition.

SS block composition
Considering AGC issue for NR-PSS detection and frequency error estimation performance, we put PBCH in the beginning and end of SS block. Then SS burst set composition may have two options as extracted below whether 1 or 2 SS blocks per 14-symbol unit.

Option 1: 5-symbol unit for allocation with 2 SS blocks within 14 symbols
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Figure 1: Option 1 with 2 SS blocks within 14 symbols
Option 2: 6-symbol unit for allocation with 1 SS block within 14 symbols
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Figure 2: Option 2 with 1 SS blocks within 14 symbols

In general, Option 1 can have a shorter SS burst set duration due to 2 SS blocks per 14 symbols. However, Option 2 can provide more common control channel capacity on scheduling and flexibility on DL/UL switching. Essentially, as long as the measurement window or SS block transmission is confined within 5ms, the duration of SS burst set may not be an issue. In that sense, Option 2 is slightly preferred. Besides, Option 2 may also provide the possibility to support RMSI and OSI transmission associated with each SS block with assistance of synchronization from SS block.

Proposal 2: 6-symbol unit including SS block for reservation with 1 SS block per 14 symbols is lightly preferred. 

3 Conclusion
In this contribution, we provided more discussion on SS burst set composition. 
Observation 1: Some symbols should be reserved next to each SS block in time domain for paging control transmission.
Observation 2: At least one more symbols should be reserved together with SS block for paging control transmission or the other purposes.
Observation 3: One or two symbols should be reserved in the front of each SS block.

Proposal 1: One or two symbols should be reserved just before each SS block for paging NR-PDCCH transmission and the other purposes, i.e., 5-symbol or 6-symbol unit is used for SS burst set composition.

Proposal 2: 6-symbol unit including SS block for reservation with 1 SS block per 14 symbols is lightly preferred. 
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