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1. Introduction
LTE-NR timing is important for MR-DC, mobility and interference coordination. Last meeting agreed to exchange the SFN0 timing information between eNB and gNB (approved CRs RP-210123, RP-210124, RP-210799). This solution requires eNB/gNB to support GNSS. However, since GNSS cannot available in some scenarios mentioned in [1], the agreed solution SFN0 timing offset cannot work. This paper proposes solution for the scenario where GNSS is not available. 
2. Deployment scenarios without GNSS
The relative timing between LTE FDD cell and NR TDD cell is critical for MR-DC configuration and operation. Lack of accurate timing information between eNB and gNB causes many problems. Regarding the format of timing information, the SFN0 with respect to common reference time was agreed to be supported in Rel-16 in last meeting. However, in some common deployment scenarios, GNSS may not be available, for example:
- Small cell typically has no GNSS, particularly when it is deployed indoor

- Private network

- Network based on non-GNSS clock signal.

Proposal 1: How to acquire the relative timing information in the scenarios where GNSS is not be available is worthy of consideration in Rel-16.
3. Solution 

Without GNSS, the eNB/gNB can derive the relative timing information based on the UE SFTD measurement report. Currently the mainstream of chipsets can support or plan to support SFTD measurement. The UE SFTD measurement defined in TS 36.214 and TS 38.215 can be used to identify the SFN and frame timing difference between two nodes. The definition of SFTD is as follow:

The shortcoming of this solution is that the measurement accuracy is impacted by location of UE. The issue can be solved by gNB implementation. For example, the mean timing difference between two nodes can be derived from the multiple collected UE measurement reports. Therefore, this solution is the best choice to acquire the relative timing in the scenario where GNSS is not available. 
Proposal 2: Send LTE-NR cell level SFTD information over X2/Xn

· Add SFTD IE in EN-DC X2 SETUP REQUEST/RESPONSE and EN-DC CONFIGURATION UPDATE

· Add SFTD IE in XN SETUP REQUEST/RESPONSE and XN CONFIGURATION UPDATE

In order to support two types of the format of relative timing information, the existing SFN offset IE can adopt a “choice” between UE measurement based SFTD information and SFN time offset.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE SFN Offset
	
	
	
	
	
	

	>SFN Time Offset
	M
	
	BIT STRING (SIZE(24))
	Time offset in microseconds between the absolute time reference "1980-01-06 T00:00:19 International Atomic Time (TAI)” and the SFN0 start. The maximum usable value is (1024*10^4-1). Values higher than the maximum are discarded.
	
	

	>SFTD
	M
	
	
	
	
	

	>>SFN Offset
	M
	
	
	(SFNPCell - SFNTRGCell) mod 1024, where SFNPCell is the SFN of a PCell radio frame and SFNTRGCell is the SFN of the target cell radio frame of which the UE receives the start closest in time to the time when it receives the start of the PCell radio frame.
	
	

	>>Frame boundary offset
	M
	
	
	Frame boundary offset = 
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, where TFrameBoundaryPCell is the time when the UE receives the start of a radio frame from the PCell, TFrameBoundaryTRGCell is the time when the UE receives the start of the radio frame, from the target cell, that is closest in time to the radio frame received from the PCell. The unit of (TFrameBoundaryPCell - TFrameBoundaryTRGCell) is Ts.
	
	


Proposal 3: the existing SFN offset IE can adopt a “choice” between UE measurement based SFTD information and SFN time offset.
4. Conclusions

Based on the above analysis, we have the following proposal:

Proposal 1: How to acquire the relative timing information in the scenarios where GNSS is not be available is worthy of consideration in Rel-16.

Proposal 2: Send LTE-NR cell level SFTD information over X2/Xn

· Add SFTD IE in EN-DC X2 SETUP REQUEST/RESPONSE and EN-DC CONFIGURATION UPDATE

· Add SFTD IE in XN SETUP REQUEST/RESPONSE and XN CONFIGURATION UPDATE

· Proposal 3: the existing SFN offset IE can adopt a “choice” between UE measurement based SFTD information and SFN time offset.
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-	SFN offset = (SFNPCell - SFNTRGCell) mod 1024, where SFNPCell is the SFN of a PCell radio frame and SFNTRGCell is the SFN of the target cell radio frame of which the UE receives the start closest in time to the time when it receives the start of the PCell radio frame.


-	Frame boundary offset = � EMBED Equation.DSMT4 ���, where TFrameBoundaryPCell is the time when the UE receives the start of a radio frame from the PCell, TFrameBoundaryTRGCell is the time when the UE receives the start of the radio frame, from the target cell, that is closest in time to the radio frame received from the PCell. The unit of (TFrameBoundaryPCell - TFrameBoundaryTRGCell) is Ts.
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