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1	Introduction
RAN#80 approved a new SI on solutions evaluation for NR to support non-terrestrial network (NTN). The latest version of the SID is given in [1]. The SI has the following RAN1 objectives. The RAN1 work is scheduled to begin at RAN1#96bis in April 2019.
Physical layer
Consolidation of potential impacts as initially identified in TR 38.811 and identification of related solutions if needed  [RAN1]: 
· Physical layer control procedures (e.g. CSI feedback, power control)
· Uplink Timing advance/RACH procedure including PRACH sequence/format/message
· Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability to deactivate the HARQ mechanisms.
Performance assessment of NR in selected deployment scenarios (LEO based satellite access, GEO based satellite access) through link level (Radio link) and system level (cell) simulations [RAN1]

In this contribution, we discuss physical layer procedures related to SSB.
[bookmark: _Ref178064866]2	Discussion
In NR, the set of RSs based on which UE performs initial access is called a synchronization signal block (SSB). Unlike in LTE, where PSS/SSS/CRS always provides cell wide coverage, in NR, the reference signal(s) UE is using to detect and measure a cell may be beamformed. We provide here a short summary of SSB considerations in NTN.
2.1	SS Block and System Information configuration in NR
The structure of SSB in NR is described below. The signals included in an SS block may be used for measurements on NR carrier, including intra-frequency, inter-frequency and inter-RAT (i.e., NR measurements from another RAT).
SS block (also referred to as SS/PBCH block or SSB): NR-PSS, NR-SSS and/or NR-PBCH can be transmitted within an SS block. An SS block corresponds to 4 OFDM symbols. UE shall be able to identify at least the OFDM symbol index, the slot index in a radio frame and the radio frame number from an SS block. A set of possible SS block time locations (e.g., with respect to radio frame or with respect to SS burst set) is specified per frequency band. The position(s) of actually transmitted SS-blocks is informed for helping CONNECTED/IDLE mode measurement, for helping CONNECTED mode UE to receive DL data/control in unused SS-blocks and potentially for helping IDLE mode UE to receive DL data/control in unused SS-blocks. The maximum number of SS-blocks within SS burst set, L, for different frequency ranges is summarized below.
· For frequency range up to 3 GHz (or 2.4 GHz in TDD), L is 4.
· For frequency range from 3 GHz (or 2.4 GHz in TDD) to 6 GHz, L is 8.
· For frequency range from 6 GHz to 52.6 GHz, L is 64.

SS burst set: One or multiple SS burst(s) further compose an SS burst set (or series) where the number of SS bursts within a SS burst set is finite. From physical layer specification perspective, at least one periodicity of SS burst set is supported. From UE perspective, SS burst set transmission is periodic. At least for initial cell selection, UE may assume a default periodicity of SS burst set transmission. UE may assume that a given SS block is repeated with a SS burst set periodicity. By default, the UE may neither assume the gNB transmits the same number of physical beam(s), nor the same physical beam(s) across different SS-blocks within an SS burst set. In a special case, an SS burst set may comprise one SS burst. Figure 1 shows an example configuration for the SS block.
            [image: ]
Figure 1: Example configuration of SS blocks, SS bursts and SS burst sets/series.
System Information: Similar to LTE, system information in NR is divided into Master Information Block (MIB) and System information Blocks (SIBs). MIB is carried by PBCH which is part of the SSB as explained in the previous section. It includes among other the information that is required to acquire SIB1 from the cell. SIB1 is carried by DL-SCH logical channel which is mapped to PDSCH. SIB1 is cell-specific and carries essential scheduling information including availability, periodicity, SI window etc. for detection of other SIBs. SIBs other than SIB1 are carried as SystemInformation (SI) messages transmitted in DL-SCH.
Since SSB acquisition and system information reading is essential for UE to access the system, it should be understood if existing design of SSB can function properly in NTN.
[bookmark: _Toc1121602]RAN1 to study if existing design of SSB can function properly in NTN.
Conclusions
In this contribution, we highlight some of the issues related to synchronization and system information reading for adapting NR to NTN.
Proposal 1	RAN1 to study if existing design of SSB can function properly in NTN.
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