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1 Introduction
In RAN1#85, a working assumption of scaling of subcarrier spacing in NR was:
· RAN1 concludes on scale factors N =2n for subcarrier spacing as the baseline design assumption for the NR numerology

It means that there will be multiple scaled subcarrier spacings for the NR numerology.
According to [1], we proposed that:
· the whole frequency range of new RAT is divided into several frequency sub-ranges

· one basic numerology is scaled to basic sub-range numerologies 
Due to the diverse numerology parameters, the initial access will be more complicated than LTE. The terminal will try to search the access signal with plenty of choices of different numerology parameters and different use cases (e.g. eMBB, mMTC or URLLC). One of the important objectives is to investigate the unified access structure for the NR to reduce the complexity of downlink access.
2 Discussion
2.1 Factors of complexity of searching synchronization signal
The complexity of synchronization is highly related to the UE’s assumptions on synchronization signal properties. In particular the synchronization signal structure consists of the synchronization signal time-frequency location, sequence, sequence length, sequence identity set, the mapping of sequence to time-frequency location and so on. 
Less number of numerology hypotheses of the synchronization signal can efficiently reduce the complexity of blind searching for synchronization signal.  
It is preferred and reasonable that some synchronization signal properties (e.g. sequence, sequence length, identity set, the logical mapping of sequence to time-frequency location) do not change with the carrier frequency. Only if some specific case cannot be covered, may we need another parameter of synchronization signals properties.
Proposal 1: 
· Some synchronization signal properties (e.g. sequence, sequence length, identity set, the logical mapping of sequence to time-frequency location) should be carrier frequency agnostic. 

2.2 Unified synchronization structure
The whole frequency range of the NR can be divided into several sub-ranges according to the channel characteristics. For example, the following four frequency sub-ranges could be considered: low (≤6GHz), medium (≤30Hz), high (≤60GHz) and extremely high (≤100GHz).  

Then, a basic numerology parameter sub-carrier spacing can be scaled to become the basic sub-range numerology of different frequency sub-ranges. And for each frequency sub-ranges, the basic sub-range numerology for initial access  is predefined in the specifications or informed by primary layer/cell signalling in non-standalone mode. Moreover the detail of mapping between the basic sub-range numerology and frequency sub-ranges may be decided by other working groups.
Within each sub-range, the basic sub-range numerology can be further scaled to meet the requirements of the specific use case, e.g. eMBB, mMTC or URLLC. The service of eMBB, mMTC or URLLC can use different parameters scaled from the basic sub-range numerology. For example, the eMBB numerology parameter uses the basic sub-range numerology directly.
For different use cases, the basic sub-range numerology is used as the numerology parameter to generate the synchronization signal which can reduce the number of numerology hypotheses. An example of this concept is illustrated below in Figure 1.
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Figure 1 An example for basic sub-range numerology for synchronization signals in each sub-range frequency
Proposal 2:
· The basic sub-range numerology is used as the numerology parameter to generate the synchronization signal.
The logical time-frequency location or resource of synchronization signal for different basic sub-range numerology can be the same but the physical locations or resources are not the same. The synchronization signal resource can be described by the symbol index in time domain and by the subcarrier index in frequency domain. Whatever the basic sub-range numerology is, the description of symbol and subcarrier of synchronization signal logic resource keeps the same. An example of this concept is illustrated below in Figure 2.
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Figure 2 An example for unified synchronization structure for different basic sub-range numerology
As the logical resource of the synchronization signal decouples from the sub-range frequency, the synchronization structure is unified within different basic sub-range numerologies which can reduce the complexity of downlink synchronization. 
Proposal 3: 
· Unified design of synchronization structure for different sub-range frequencies. 
· Decoupling the resource of the synchronization signal from the sub-range frequencies. 
2.3 Other signals for initial access
Not only the synchronization signal, but also other signals in a sweeping time interval [2] may need to use different subcarrier spacings at different carrier frequencies.
The SI and BRS signals in sweeping block for initial access can also use the basic sub-range numerology to align with the synchronization signal.
Proposal 4: 
· The basic sub-range numerology is used as the numerology parameter to generate other signals for initial access.
3 Conclusions
In this contribution, the unified design of synchronization signal in different sub-range frequencies is discussed. According to the analysis in section 2, we have following proposals:
Proposal 1: 
· Some synchronization signal properties (e.g. sequence, sequence length, identity set, the logical mapping of sequence to time-frequency location) should be carrier frequency agnostic. 

Proposal 2:
· The basic sub-range numerology is used as the numerology parameter to generate the synchronization signal.
Proposal 3: 
· Unified design of synchronization structure for different sub-range frequencies. 

· Decoupling the resource of the synchronization signal from the sub-range frequencies. 

Proposal 4: 
· The basic sub-range numerology is used as the numerology parameter to generate other signals for initial access.
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