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Introduction
In last RAN1 NR adhoc meeting [1], the synchronization signal for NR initial access was discussed. Among others, the following agreements were made.
Agreements:
· For default subcarrier spacing of SS, at least for evaluation purposes, following two frequency range categories are defined
· Frequency range category #1 is evaluated for below 6 GHz
· Evaluate default subcarrier spacing value for this category from [15 kHz, 30 kHz, 60 kHz] until the next meeting
· Frequency range category #2 is evaluated for range from 6 to 52.6 GHz
· Evaluate default subcarrier spacing value for this category from [120 kHz, 240 kHz] until the next meeting
· FFS on the necessity of finer categorization
· Note: The impact of SS block duration on the achievable latency should be considered in addition to existing criteria
· RAN1 aims to down select default subcarrier spacing from above listed subcarrier spacing values for each agreed frequency range categories
· Note that final set of frequency categories may include more than the above two categories
· FFS whether PBCH subcarrier spacing is default subcarrier spacing for the respective frequency range category or not


Agreement:
· For initial cell selection, UE may assume default SS burst set periodicity which may be frequency band-dependent.
· UE may assume that a given SS block is repeated with a SS burst set periodicity
· Note that NR-PBCH contents in a given repeated SS block may change
· A single set of possible SS block time locations is specified per frequency band.
· FFS whether the set is defined with respect to SS burst set or radio frame
· FFS whether idle/connected UE can be configured with additional information about which SS blocks in a SS burst set are transmitted
Also, multiplexing structure of SS signals was discussed. Among others, the following agreement and working assumption were made.
Agreements:
· At least for single beam scenario, time division multiplexing of PSS and SSS is supported.
Working assumption: 
· Time division multiplexing of PSS and SSS is supported for multiple beam scenario

In this contribution, we provide our view on multiple SS configuration for various NR-cells, and on SS block multiplexing.
Discussion
2.1 SS configuration for multiple NR-cells
A NR cell that transmits synchronization signal with default sub-carrier spacing is a candidate cell for initial cell selection. In NR multiple-cells deployment, we consider many cells (e.g. small cells, pico-cells) do not support initial cell selection operation taking network deployment flexibility into account. In such cells, the gNB can transmit pre-configured synchronization signals where it can use its own synchronization signal periodicity and a non-default sub-carrier spacing. The synchronization signal is transmitted by such cells in order to support UE measurements for cell reselection and/or handover to that cell. A longer periodicity of SS can bring benefits in reducing overhead and power consumption [2]. The use of non-default sub-carrier spacing allows the gNB to transmit both data and synchronization signals using the same sub-carrier spacing.
Proposal 1: For a cell not intended for initial cell selection, a gNB may transmit SS with pre-configured synchronization signals (e.g. SS periodicity and use of non-default sub-carrier spacing).
In order for a UE to be able to identify and measure a cell using non-default sub-carrier spacing, the UE needs to be informed about the SS information. We suggest higher layer signalling can be used to inform a UE about the non-default SS information required for a UE to perform measurements of such cells. The SS information could include frequency location of SS, sub-carrier spacing and SS burst set periodicity. The UE could be informed about more than one SS information configuration.
Proposal 2: SS information can be signalled to the UE by higher layer signalling, providing UE with required information to perform cell measurements of a cell using pre-configured synchronization signals (e.g. SS frequency location, SS periodicity and use of non-default sub-carrier spacing).
2.2 SS block multiplexing
NR-PSS, NR-SSS, and NR-PBCH should be multiplexed and all included in the SS block. In practice, it can be multiplexed using Time Domain Multiplexing (TDM) or Frequency Domain Multiplexing (FDM). In [1], it was agreed that TDM of PSS and SSS is supported for single beam scenario and was set working assumption that TDM of PSS and SSS is supported for multiple beam scenario. Assuming the same SS block bandwidth (i.e for fair comparison), FDM requires narrow sub-carrier spacing and longer symbol duration. On the other hand, TDM requires wider sub-carrier spacing and shorter symbol duration. This is illustrated in Figure 1 below.
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[bookmark: _Ref474133977]Figure 1: Illustration of PSS/SSS and PBCH Multiplexing in FDM and TDM
During initial cell selection, a high frequency offset between gNB and UE is expected. The TDM in SS block with wider sub-carrier spacing (SCS#2 in Figure 1) provides higher robustness against frequency offset and phase noise. Initial frequency offset determination is typically based on the synchronization signals. In TDM and depending on the PBCH design, fine frequency offset estimation can also be done using the PBCH. Another benefit of TDM, the detected SSS can be used in the channel estimation to demodulate the PBCH. From gNB point of view, TDM also provides lower PAPR which brings benefit to maintain high PA efficiency. 
Proposal 3: NR supports time domain multiplexing of NR-PSS, NR-SSS, and NR-PBCH. 
Since the PBCH carries signalling by modulation, the SCS used for the PBCH is typically determined by the likely relative speed between the UE and gNB. As the synchronisation signals are not as sensitive to Doppler spreads as the PBCH, the PBCH SCS does not have to be the same as the SS SCS.  
Proposal 4: The PBCH SCS can be different from the SCS of the SS.
Conclusions
In this contribution, we discussed multiple SS configuration for various NR-cells, and on SS block multiplexing. We conclude on the following proposals:
Proposal 1: For a cell not intended for initial cell selection, a gNB may transmit SS with a-pre-configured synchronization signals (e.g. SS periodicity and usage of non-default sub-carrier spacing).
Proposal 2: SS information can be signalled to the UE by higher layer signalling, providing UE with required information to perform cell measurements of a cell using a pre-configured synchronization signals (e.g. SS frequency location, SS periodicity and usage of non-default sub-carrier spacing).
Proposal 3: NR supports time domain multiplexing of NR-PSS, NR-SSS, and NR-PBCH. 
Proposal 4: The PBCH SCS can be different from the SCS of the SS.
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