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1.	Introduction
In RAN2-113e meeting, the followings are assumed for support of time synchronization [1].
	Assumptions:
-	There is no UE clock drift issue to be addressed
-	The source and target gNB are tightly synchronized to the same master clock within the budget and there is no need to optimize anything for HO.


This document discusses a potential issue that system frame numbers (SFNs) of the source cell and the target cell are different even when they are tightly synchronized to the same master clock.

2.	Discussion
Timing information for 5G internal system clock is contained in ReferenceTimeInfo IE as shown in below box [2]. Reference time information which is signaled to UE indicates the time at the ending boundary of the system frame number (SFN) indicated along with the reference time information.
	ReferenceTimeInfo-r16 ::= SEQUENCE {
    time-r16                            ReferenceTime-r16,
    uncertainty-r16                     INTEGER (0..32767)          OPTIONAL,   -- Need S
    timeInfoType-r16                    ENUMERATED {localClock}     OPTIONAL,   -- Need S
    referenceSFN-r16                    INTEGER (0..1023)           OPTIONAL    -- Cond RefTime
}
…
	referenceSFN
This field indicates the reference SFN corresponding to the reference time information. If referenceTimeInfo field is received in DLInformationTransfer message, this field indicates the SFN of PCell.

	time
This field indicates time reference with 10ns granularity. The indicated time is referenced at the network, i.e., without compensating for RF propagation delay. The indicated time in 10ns unit from the origin is refDays*86400*1000*100000 + refSeconds*1000*100000 + refMilliSeconds*100000 + refTenNanoSeconds. The refDays field specifies the sequential number of days (with day count starting at 0) from the origin of the time field.
If the referenceTimeInfo field is received in DLInformationTransfer message, the time field indicates the time at the ending boundary of the system frame indicated by referenceSFN. The UE considers this frame (indicated by referenceSFN) to be the frame which is nearest to the frame where the message is received (which can be either in the past or in the future).
If the referenceTimeInfo field is received in SIB9, the time field indicates the time at the SFN boundary at or immediately after the ending boundary of the SI-window in which SIB9 is transmitted.
If referenceTimeInfo field is received in SIB9, this field is excluded when determining changes in system information, i.e. changes of time should neither result in system information change notifications nor in a modification of valueTag in SIB1.


…


The UE measures the time based on the downlink frame timing, SFN, and the latest reference time information. Then, the time may need to be compensated using the propagation delay. When a UE moves to the target cell from the source cell, time synchronization would work well without any optimization for HO if downlink timing is aligned between the source cell and the target cell and the target cell SFN is the same with the source cell SFN. According to the assumptions of RAN2-113e, it is assumed that downlink timing or system frame boundaries of the source cell and the target cell are aligned within the time synchronicity budget. However, it is not guaranteed that the SFNs are synchronized between the source cell and the target cell.
Observation 1. SFNs of the source cell and the target cell may be different even when the source cell and the target cell are tightly synchronized to the same master clock.
To make it sure that there is no need to optimize anything for HO, it needs to be guaranteed that the SFNs of the target cell and the source cell are synchronized as well.
Proposal 1. RAN2 confirms that the SFNs of the target cell and the source are assumed to be synchronized as well when the source cell and the target cell are tightly synchronized to the same master clock.

3.	Conclusion
In this contribution, we have discussed support of time synchronization.
Observation 1. SFNs of the source cell and the target cell may be different even when the source cell and the target cell are tightly synchronized to the same master clock.
Proposal 1. RAN2 confirms that the SFNs of the target cell and the source are assumed to be synchronized as well when the source cell and the target cell are tightly synchronized to the same master clock.
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