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1 Introduction
A work item has been approved for ‘New Radio’ (NR) Access Technology [1] targeted to enable future cellular network deployment scenarios and applications building upon the features identified and evaluated during the NR study item phase [2]. NR is expected to efficiently support a diverse set of uses cases including eMBB, URLLC as well as functionalities such as Integrated Access and Backhaul (IAB) and spectrum sharing, including coexistence with LTE. The initial access procedure including the design of the synchronization signals (SS) is a critical aspect of the NR physical layer design that should ensure forward compatibility to avoid unnecessarily complex or restricted operation of different features/services when they are introduced.    

This document provides views on the NR SS design related to the SS block time index indication.

2 NR SS Block Time Index Indication
During the RAN1#88bis meeting agreements were made including the indication of SS-block time index indication:

Agreements:
· Working assumption: Number of PSS sequences: 3

· PSS sequence details:

· Frequency domain-based pure BPSK M sequence (fixing the time/freq. offset ambiguity)

· 1 polynomial:  Decimal 145 (i.e. g(x) = x7 + x4 + 1)
· In freq. domain 3 cyclic shifts (0, 43, 86) to get the 3 PSS signals

· Initial poly shift register value: 1110110

· FFS modified ZC: 2 ZC sequences concatenation or interleaving in time or freq., 4 ZC sequences concatenation in time

· Number of SSS signals: 1000 post-scrambling

· PSS sequence length: 127 for frequency domain-based pure BPSK M sequence
· Note that PSS will be mapped to consecutive 127 subcarriers

· SSS sequence length: 127

· Subcarrier spacings for PSS/SSS for difference freq. ranges: 15kHz/30kHz for below 6 GHz, and 120kHz/240kHz for above 6 GHz

· Note: RAN1 assumes that RAN4 will decide it depending on frequency ranges
· SSS sequence details: Long M-sequence with scrambling

· SYNC frequency raster: RAN1 assumes that RAN4 will decide it 

· SS burst set periodicity default value for initial cell selection: 20/20 msec
· Note that RAN1 assumes that RAN4 will investigate requirements
· Time index indication: PBCH conditioned that mobility and HO related requirements can be met
· Note: RAN1 assumes that RAN2 will check against to RAN2 requirements
· PBCH BW: 288 subcarriers, 2 OFDM symbols (additional symbols if MIB size larger than assumed)

· PBCH phase reference: DMRS
· PBCH TTI: 80 msec
One straightforward option is to assign a unique index to each SS-block transmission within a SS-burst set, however depending on the number of SS-blocks, the overhead required for this signalling may be restrictive. Also considering that the network may not always transmit the total number of possible SS blocks within a SS burst set depending on the deployment scenario or may utilize the same or different beams across different SS blocks or transmit multiple SS blocks in the same time index using different (analog) beams. In this case implicit indication of the SS block index as part of the PBCH may provide a good tradeoff in terms of overhead and deployment flexibility.  
Proposal 1: The SS block index is indicated implicitly by the PBCH.

3 Conclusion
This contribution analyzed the time index indication of NR SS blocks. The following proposal was made:

Proposal 1: The SS block index is indicated implicitly by the PBCH.
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