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There are two cases that have been approved for the SFTD measurement requirements:
· SFTD measurement for time difference between E-UTRA PCell and NR PSCell (EN-DC SFTD)
· SFTD measurement for time difference between E-UTRA PCell and NR neighbour cell, when no NR PSCell is configured (inter-RAT SFTD)
In this contribution we provide discussion on the SFTD measurement accuracy requirements for above two cases.
Discussion
Since SFTD is an extension of E-UTRA SSTD measurement reporting to allow reporting of time difference between E-UTRA and NR cells, it is reasonable to follow the same mechanism as SSTD accuracy requirement to design the accuracy requirement for SFTD measurement.
The SSTD accuracy requirement specified in TS36.133 section 9.1.20 is derived from the requirements on UE accuracy for uplink transmit timing are captured in TS 36.133 section 7.1[1]. The argument is that since the transmit timing is depending on the first detected path of the corresponding radio frame in the downlink, UE derives the transmit timing based on the DL reception timing. Hence the accuracy of the transmit timing is directly dependent on the accuracy of the downlink timing as determined by the UE.

Following the design mechanism of SSTD accuracy requirement, one can express the accuracy requirement for SFTD measure as follows:
SFTD accuracy = TX timing error in E-UTRA PCell + TX timing error in NR PSCell + margin
For the transmit timing error for LTE, it is captured in TS36.133 section 7.1.2, which is copied in Table 1 below
[bookmark: _Ref521512485]Table 1: Timing Error Limit in LTE
	Downlink Bandwidth (MHz)
	Te_

	1.4
	24*TS

	≥3
	12*TS

	Note:	TS is the basic timing unit defined in TS 36.211


 
Since EN-DC band combinations only are defined for E-UTRA cells of 5MHz bandwidth or larger (in TS 38.101-3 clause 7.3B), the TX timing error for LTE PCell would be 12TS. 
Observation 1: In TS38.101-3, the EN-DC band combinations are defined for E-UTRA cells of 5MHz bandwidth or larger.
For NR PSCell, the TX timing error is captured in TS38.133 section 7.1.2, which is shown in Table 2 below.
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Table 2: Timing Error Limit in NR
	Frequency Range
	SCS of SSB signals (KHz)
	SCS of uplink signals s(KHz)
	Te

	1
	15
	15
	[12]*64*Tc

	
	
	30
	[10]*64*Tc

	
	
	60
	[10]*64*Tc

	
	30
	15
	[8]*64*Tc

	
	
	30
	[8]*64*Tc

	
	
	60
	[7]*64*Tc

	2
	120
	60
	[3.5]*64*Tc

	
	
	120
	[3.5]*64*Tc

	
	240
	60
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4][3]*64*Tc

	
	
	120
	[3]*64*Tc

	NOTE 1:	Tc is the basic timing unit defined in TS 38.211

Editor’s note: The final values of Te for 120KHz SSB SCS are subject to further discussions in further meeting, and may not be outside 3*64*Tc to 3.5*64*Tc.



It is seen that TX timing error in NR does not depends on DL bandwidth, but it depends on SCS in both DL and UL. Deriving SFTD accuracy requirement following different SCS values will make the requirement much complicated. Here we propose separating the SFTD accuracy requirement into two cases by different frequency range, i.e., FR1 and FR2. For FR1, the worst case for TX timing error is [12] × 64 × Tc = 12TS in the case of 15 kHz SCS for both DL and UL. Likewise, the worst case for TX timing error in FR2 is 3.5TS.
As for the implementation margin, in SSTD measurement accuracy, it is agreed to be 4TS [2]. For SFTD accuracy in EN-DC, the implementation margin in FR1 should be same as LTE DC, given the fact that NR UE implement should at least no worse than LTE. For FR2, the implementation margin maybe scaled according to TX timing error, i.e., 2TS for TX timing error margin from UE to LTE cell and 1TS for TX timing error margin from UE to NR cell. Thus, we propose 3TS for the implementation margin in FR2. 
Thus, it is proposed, 
Proposal 1: The SFTD accuracy requirement of of estimated frame timing boundary offset between E-UTRA PCell and an NR PSCell or candidate NR PSCell is defined as follows
· ±28Ts when NR PSCell is operated in FR1;
· ±18.5Ts when NR PSCell is operated in FR2.
Summary and Conclusions
This contribution discusses SFTD measurement accuracy in EN-DC. The conclusions are drawn as follows:
Observation 1: In TS38.101-3, the EN-DC band combinations are defined for E-UTRA cells of 5MHz bandwidth or larger.
Proposal 1: The SFTD accuracy requirement of of estimated frame timing boundary offset between E-UTRA PCell and an NR PSCell or candidate NR PSCell is defined as follows
· ±28Ts when NR PSCell is operated in FR1;
· ±18.5Ts when NR PSCell is operated in FR2.
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