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Introduction
In RAN1#87, the configuration of SS-blocks were agreed as follows,  
Agreements:
· At least for multi-beams case, at least the time index of SS-block is indicated to the UE
· FFS: single-beam case
· FFS: whether SS-block is transmitted by single-beam or multi-beams

· For RAN1 evaluation purposes, it is assumed that the SSS and PBCH (if present) ports within an SS-block are constructed with applying same or different weights on a common pool of beams 
· The common pool of beams are constructed by applying beam steering weights on physical antennas on each of a common set of TXRUs
· Note: SSS and PBCH may or may not share the same ports.

Agreements:
· 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 for a given carrier frequency
· Exact value of default periodicity of SS burst set transmission for a given carrier frequency needs to be studied
· FFS: UE in CONNECTED or IDLE mode may be provided with updated information regarding the SS burst set periodicity of serving cell and/or neighbor cells by the network
· FFS: Validity duration of information
· Note: Updated periodicity may be shorter or longer than default periodicity assumed by UE
· FFS: Note: This does not imply SS-burst set needs to be always on with the updated periodicity
· FFS: SS burst periodicity assumed by UE if information of neighbor cells is not available
· FFS: Consider idle mode operation performance
· Note: Companies can also consider to support functionality related to LTE DRS and LTE IDLE mode
· Companies are encouraged to investigate the tradeoff between network flexibility/power consumption and UE complexity/power consumption

In RAN1#86bis, the unified structure of DL synchronization signals was agreed in the following

· PSS, SSS and/or PBCH can be transmitted within a ‘SS block’
· FFS: details how to compose PSS, SSS and/or PBCH
· Multiplexing other signals are not precluded within a ‘SS block’
· One or multiple ‘SS block(s)’ compose an ‘SS burst’
· FFS: Number of ‘SS block(s)’ (defined as duration of ‘SS burst’)
· FFS: whether or not ‘SS block(s)’ are consecutive
· FFS: whether or not ‘SS block(s)’ within a ‘SS burst’ are the same
· One or multiple ‘SS burst(s)’ compose a ‘SS burst set’
· FFS: Periodicity and the number of ‘SS burst’ within a SS burst set
· Number of SS bursts within a SS burst set is finite.
· FFS: Transmission instances of ‘SS burst set’ 
· E.g., periodic/aperiodic transmission of SS burst sets.
In this contribution, we discuss the SS burst set and SS-block indication in single and multi-beam configurations.   

SS Burst Set and SS-block Indication

The transmission of SS-blocks, which consists of NR-PSS/NR-SSS/NR-PBCH, is for UE to perform cell detection and measurement.  SS-burst is composed with one or more SS-blocks as shown in Figure 1.  SS-burst composes multiple SS-blocks to enable repetitive transmissions of SS-blocks in different direction for multi-beam configuration.  A SS-burst set consists of multiple SS-bursts to complete the beam sweeping of a coverage area.   For multi-beam configuration, it should be possible to transmit SS-blocks from same beam multiple times within one SS-burst.   The number of SS-bursts within a SS-burst set and the number of SS-blocks within a SS-burst would be determined based on the deployment scenario and operating frequency band.    For example, the number of SS-blocks within a SS-burst in the deployment scenario of beam sweeping in multi-beam configuration is determined by the number of beams and the DL/GP/UL configuration.  In order to complete beam-sweeping the coverage area, each beam needs to have at least one SS-block transmission over the sweeping interval.   The number of SS-bursts within a SS-burst set and SS-blocks within a SS-burst should be flexibly determined in the deployment.

 Proposal 1:  The number of SS-bursts within a SS-burst set and SS-blocks within a SS-burst should be flexibly determined in the deployment.
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[bookmark: _Ref471619861]Figure 1: Structure of NR synchronization signals

One SS-block will be transmitted on a fixed number of OFDM symbols.  For single beam configuration, one SS-block is transmitted at fixed starting symbol associated with subframe boundary in a given radio frame.   For beam sweeping in multi-beam configuration, each SS-block starts transmitting on its given OFDM symbol index within a SS-burst set.  The time index of SS-block transmission on each beam is the timing offset relative to the subframe boundary.   The time index should be known to the UE after the detection of NR-PSS/NR-SSS and demodulate the NR-PBCH on one SS-block.  Since same NR-PSS/NR-SSS signals in the SS-block are sweeping through the coverage area for cell search, UE would not be able to fetch the time index information from the detected NR-PSS/NR-SSS.  The time index information of each SS-block during beam sweeping might be included in NR-PBCH.  UE could demodulate NR-PBCH in the SS-block after detecting NR-PSS/NR-SSS to retrieve time index of SS-block in multi-beam configuration.
Proposal 2: For single beam configuration, one SS-block is transmitted at the default time index specified in the specification.  
Proposal 3: Time index of SS-block in multi-beam configuration is included in the NR-PBCH of the SS-block.

Conclusion
This paper discusses the SS-burst set and SS-block configuration in single and multi-beam configurations.  We propose the following,  
· Proposal 1:  The number of SS-bursts within a SS-burst set and SS-blocks within a SS-burst should be flexibly determined in the deployment.
· Proposal 2: For single beam configuration, one SS-block is transmitted at the default time index specified in the specification.  
· Proposal 3: Time index of SS-block in multi-beam configuration is included in the NR-PBCH of the SS-block.
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