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1 Introduction
In RAN1#107-e, the following agreements were made on UL time synchronization in NR NTN [1]:
Agreement:
Using indicated Higher-layer Common TA parameters, if configured, the UE can determine the one-way propagation time (  used for   calculation as follows:



Where:
· ,  and 
· TACommon, TACommonDrift and TACommonDriftVariation are Common TA parameter defined in RAN1 Meeting #106-bis-e
· is the distance between the satellite and the uplink time synchronization reference point divided by the speed of light. DL and UL are frame aligned at the reference point with an offset given by .
·  is derived by the UE based on  to pre-compensate the two-way transmission delay between the uplink time reference point and the satellite.

Agreement:
Confirm the Working assumption on granularity and bits allocation for Common TA parameters: Value range, granularity and bits allocation of Higher-layer parameters TACommon, TACommonDrift, TACommonDriftVariation are as follows:

	Parameter name 
	Value range
	Granularity
	Bits allocation

	[image: ]
	0 ...66485757 
(i.e: 0… 270.73 ms) 
	[image: ]
	26 bits

	TACommonDrift
	- 261935… + 261935
(i.e: --53.33   [image: ]… +-53.33 [image: ]) 
	[image: ]
	19 bits

	TACommonDriftVariation
	0…29470
(0…0.60 [image: ])
	[image: ]
	15 bits

	· Value ranges are given in unit of corresponding granularity



Agreement
· When explicitly provided through SIB, Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. 
· Otherwise, when indicated in SIB (other than SIB1), epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the SI message is transmitted.
· When provided through dedicated signaling, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number.

Based on the above agreements, the UE can calculate its  from the , and equation of  was agreed as above. However, current specification doesn’t define the equation for .
In this contribution we will discuss the issue and propose solutions to clarify this issue. 
2 Discussion
In current TS36.211, section 8.1 includes the following: 
The quantity  is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured, otherwise .
Current specification only mentions that “ is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation”. This means that how to calculate the common transmission delay between the uplink time reference point and the satellite is up to UE implementation. However, if different UEs use different algorithms to calculate the transmission delay, misalignment of received timing at the eNB could occur. This misalignment could increase interference of received signals transmitted from different UEs. Therefore, we propose to capture the equation to calculate the transmission delay  and epoch time definition which are agreed in RAN1 107-e. We think that this issue needs to be first discussed in NR NTN and we have provided a companion contribution in the NR NTN agenda [2]. If the issue is agreed in NR NTN, IoT-NTN should also capture the agreement in the TS36.211 specification.
Proposal: The agreed equation of and epoch time  definition in RAN1 107-e should be captured in specification. If this issue is agreed in NR NTN, IoT NTN should also capture the agreement in the TS36.211 specification.
3	Conclusions
In this contribution, we discussed issue of the common TA misalignment. We proposed as follows:
Proposal: The agreed equation of and epoch time  definition in RAN1 107-e should be captured in specification. If this issue is agreed in NR NTN, IoT NTN should also capture the agreement in the TS36.211 specification.
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