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1 Introduction
In the RAN1 #88-#88bis meeting, the fine time-frequency tracking design was discussed and the following agreement was made [1].
Agreements:
· The WF in R1-1706800 is agreed with the following updates:

· Slide 2 is updated to:

· The RS(s) for fine time and frequency (T/F-) tracking should consider

· Whether T and F tracking use independent RS(s) respectively, or same RS

· The number of antenna ports for the RS(s)

· Whether already existing RS(s) used for other purposes can be used also for T and/or F tracking

· Whether the RS(s) are periodic or aperiodic

· Whether RS bandwidth and/or periodicity  is configurable

· If it is configurable, the approach can be, e.g. by RRC, SIB , MIB,…

· Study the need of additionally scheduled to help UE from long CDRX wakeup

· Multi-beam operation

· The RS(s) can be used for delay spread estimation and Doppler spread estimation

· frequency offset= [0.1]ppm
In this contribution, we consider a reference signal design for the fine time-frequency tracking. 
2 Discussion
 The fine time-frequency synchronization procedure increases UE burden in terms of the power consumption. In case of the carrier aggregation operation, basically, the UE needs to perform multiple fine time-frequency synchronization associated with multiple component carriers. Even in a single component carrier operation, the UE simultaneously receives multiple beams from single TRP/multiple TRPs or single antenna panel/multiple antenna panels. When the beams are unsynchronized each other, the UE needs to perform a lot of synchronization procedures for the beams respectively.
Observation 1: The UE is required to perform a lot of synchronizations procedure for unsynchronized component carriers and/or unsynchronized beams respectively.
As for the component carrier, when each component carriers are located in mostly same frequency band and transmitted by single transmitter, the  component carriers would be synchronized each other. When component carrier 1 and component carrier 2 is well synchronized in network side, there may be a case where the synchronization among the component carriers is maintained even in UE side. In that case, it is sufficient that the UE performs the synchronization procedure toward either component carrier 1 or component carrier 2. 
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Figure 1 Synchronization status among CCs

As for the beam, when each beams are transmitted from one TRP and one antenna panel in the same component carrier, the beams would be synchronized each other at least in transmitter side.  When beam 1 and beam 2 is well synchronized in receiver side, it is sufficient that the UE performs the synchronization procedure toward either beam 1 or beam 2.
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Figure 2 Synchronization status among beams

Obviously, there is a case where the UE can reduce synchronization opportunity. In order to do that, the network side should provide an information regarding synchronization situation among CCs/beams.
In practice, however, since the network side cannot exactly know the UE synchronizations in the UE-perspective way, it is difficult for the network side to provide all the UEs with precise information.

This indicates that the synchronization information should ideally be UE-specific rather than common information. However, use of common information can be also significantly helpful because only a fraction of the UEs will fail to acquire the synchronization due to the non-precise information and they can recover by subsequently restarting the synchronization process after the detection of the failure. Thus, the use of common information can improve the overall performance, while it allows the UE to significantly reduce the synchronization processing, which is very attractive, especially when the number of CCs/beams to be received simultaneously is large.

Proposal 1: All CCs/beams should include RS for the fine time-frequency tracking.
Proposal 2: The network side should provide an information regarding synchronization situation among CCs and/or beams from transmitter perspective so that the UE can reduce the synchronization opportunity.
3. 
Conclusions
In this contribution, the following observations and proposals are made:
Observation 1: The UE is required to perform a lot of synchronizations procedure for unsynchronized component carriers and/or unsynchronized beams respectively.
Proposal 1: All CCs/beams should include RS for the fine time-frequency tracking.
Proposal 2: The network side should provide an information regarding synchronization situation among CCs and/or beams from transmitter perspective so that the UE can reduce the synchronization opportunity.
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