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Introduction
For forward compatibility, NR system is striving for minimizing transmission of always-on signals such as primary and secondary synchronization signals (PSS and SSS), cell-specific reference signals (CRS), and broadcasted system information (MIB and SIBs) cell-specific. For energy efficiency, efficient small cell ON/OFF has been also discussed. NR system will support for both standalone (SA) and non-standalone (NSA) operation [1]. In case of SA operation, at least periodic transmission of synchronization signal would be necessary. However, in case of NSA operation, transmission of synchronization signal can be aperiodic as occasion demands.

Transmission of Synchronization Signal on Demand
When a SA macro cell has large amount of downlink data to a UE or request for large amount of uplink resources from a UE, and the UE is within a coverage of a NSA small cell, the SA macro cell can add the NSA small cell to the UE. For adding the NSA small cell to the UE, the SA macro cell configures the transmission of synchronization signal from the NSA small cell, and the UE tries to connect the NSA small cell using the synchronization signal for large amount of data transmission /reception.


Figure 1 – Deployment scenarios
In Figure 1, the deployment scenarios are shown. There are connections between SA macro cell and NSA small cells. The UE can connect to the NSA small cell under the control of the SA macro cell. Assuming these scenarios, one example of the procedure related to transmission of synchronization signal on demand is as follows:
· A SA macro cell requests a UE to report UE’s capability including the number of UE’s beams, etc.
· The SA macro cell configures the transmission of synchronization signal which will be transmitted from a NSA small cell based on the reported information, and informs the configured information (including the number of TRP’s beams, the number of transmission, numerology, and so on)  to both the NSA small cell and the UE.
· The NSA small cell starts to transmit the synchronization signal and the UE finds and acquires synchronization to the NSA small cell.
The transmission period and/or resources can be configured based on the UE and/or NSA small cell’s capabilities. It will enable to reduce synchronization and cell search time. It will be also beneficial for flexible design of frame structure.



Figure 2 – Flexible configuration of transmission of synchronization signal
[bookmark: _GoBack]If the transmission period of synchronization signal can be configured with several options, the SA macro cell controls the transmission period based on the UE and the NSA small cell capabilities. For example, in case of Figure 2(b), the transmission of synchronization signal is configured with normal period. In case of Figure 2(c), the shorter period of transmission is configured, thus the UE can acquire synchronization faster than that of Figure 2(b).

Proposal 1: Study the possibility of transmission of synchronization signal on demand in non-standalone scenario.

In this contribution, it is limited to discuss on the transmission of synchronization signal for acquisition of timing synchronization. In order to support mobility, the impact of the on demand transmission of synchronization signal in conjunction with handover including beam tracking/switching between NSA small cells needs to be also studied.

Proposal 2: Study the impact of the on demand transmission of synchronization signal in conjunction with handover including beam tracking/switching between NSA small cells.

Summary
In this contribution, we have discussed the transmission of synchronization signal on demand. Based on the discussions, the following proposals have been made.
· Proposal 1: Study the possibility of transmission of synchronization signal on demand in non-standalone scenario.
· Proposal 2: Study the impact of the on demand transmission of synchronization signal in conjunction with handover including beam tracking/switching between NSA small cells.
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