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1. Introduction
In NR Ad-hoc #1, the following agreements were reached regarding periodicity of SS burst set transmission and timing indication issues:
Agreements:
· RAN1 aims to select a default SS burst set periodicity for each agreed frequency range category from the following candidate values:
· For carrier frequency range #1 (below 6GHz): [5ms, 10ms, 20ms, 40ms, 80ms, 100ms]
· For carrier frequency range #2 (above 6GHz): [5ms, 10ms, 20ms, 40ms, 80ms, 100ms]
· Note that final set of frequency categories may include more than the above two categories
· Companies are encouraged to investigate the candidate default SS burst set periodicity values considering at least the following factors:
· UE IDLE mode and initial cell search power consumption and latency
· Including single/multi-beam operation at Tx and Rx
· NW power consumption
· Inter-RAT/Inter-frequency measurement 
· Forward compatibility and deployment flexibility including standalone and non-standalone NR deployments
· Benefits and feasibility of SS burst set configuration assistance signaling (e.g. periodicity indication or measurement window) for CONNECTED and/or IDLE UEs
· NW synchronization requirements/assumptions
Agreements:
· For a given frequency band, an SS block corresponds to N OFDM symbols based on the default subcarrier spacing, and N is a constant.
· The signal multiplexing structure is fixed in a specification
· UE shall be able to identify at least OFDM symbol index, slot index in a radio frame and radio frame number from an SS block.
· The signals included in the SS block are FFS between 
· Alt 1: PSS, SSS and PBCH; and 
· Alt 2: PSS, SSS, TSS and PBCH.
· Note 1: it does not preclude possibility of multiplexing MRS and/or data transmission in the SS block.
· Note 2: It does not preclude the possibility of skipping PBCH in other SS blocks.
Agreements:
· The time index/indices of an SS block from which UE will derive symbol, slot index in a radio frame is/are to be down-selected from the following alternatives:
· Alt.1: One time index for every SS-block within an SS-burst set 
· Alt.2: One time index that is specific to each SS-block within an SS-burst, and an SS burst index that is specific to each SS burst within an SS-burst set. SS burst index is common across SS blocks in each SS-burst.
· Possible mechanisms to indicate the SS block index includes
· Implicit indication by PBCH
· Explicit indication by PBCH
· Indication by an additional SS, if such an additional SS is introduced
· Indication by NR-SS
· Note that this does not preclude other mechanisms
· 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 this contribution we further discuss synchronization signal (SS) burst set composition and SS time index indication.

2. Synchronization Signal Block 
In NR systems, the transmission of SS blocks is organized in a periodical series of SS burst sets as illustrated in Figure 1.
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Figure 1. An illustration of SS burst set consisting of six SS blocks
An individual SS block includes the Primary Synchronization Signal (NR-PSS), Secondary Synchronization Signal (NR-SSS), may include the Tertiary Synchronization Signal (NR-TSS) and/or the Physical Broadcast Channel (NR-PBCH). In Figure 2, two examples of SS block composition out of many other possible design structures are depicted.
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	(a) An example of SS block without NR-PBCH	(b) An example of SS block with NR-PBCH
Figure 2. Examples of SS block composition
An important aspect of SS burst set composition is how to map SS blocks within NR slots. The design should take into account the potential for multiplexing an SS block transmission with other downlink as well as uplink transmissions. This is especially critical if SS blocks present together with NR-PDCCH and/or NR-PUCCH in the same NR slot. To eliminate the negative situations when the transmission of control signaling is impossible due to SS blocks, we propose to avoid mapping of SS blocks onto OFDM symbols potentially used for NR-PDCCH and/or NR-PUCCH. Assuming 14 OFDM symbols in NR slot, an example of SS block placement is provided in Figure 3.
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Figure 3. An example of SS block mapping within NR slots to avoid collision with NR-PDCCH/PUCCH transmissions
Proposals:
In NR slots, avoid mapping of SS blocks onto OFDM symbols used for NR-PDCCH transmission.
In NR slots, avoid mapping of SS block onto last two OFDM symbols potentially used for gap and NR-PUCCH transmission.
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3. Summary
In this contribution, we expressed our views on SS burst set composition. Some aspects related to the mapping of SS blocks within NR slots and timing indication were also discussed. Based on the discussion above, the below proposals were made.
Proposals:
· In NR slots, avoid mapping of SS blocks onto OFDM symbols used for NR-PDCCH transmission.
· In NR slots, avoid mapping of SS block onto last two OFDM symbols potentially used for gap and NR-PUCCH transmission.
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