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Introduction

In this meeting, we discuss the remaining spec CR [2] with respect to the RAN1 agreements [1] to further see how to capture the agreements in the CR. 

Discussion

Issue 1: common TA model

In RAN1#107-e meeting, there was an agreements made to define the common TA model.

Agreement
Using indicated Higher-layer Common TA parameters, if configured, the UE can determine the one-way propagation time ( [image: image1.png]Delay, . mon)
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  calculation as follows:
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Where:
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TACommon, TACommonDrift and TACommonDriftVariation are Common TA parameter defined in RAN1 Meeting #106-bis-e
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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 [image: image8.png]Nra offset
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 is derived by the UE based on [image: image10.png]Delay,,.... (t)



 to pre-compensate the two-way transmission delay between the uplink time reference point and the satellite.


This model is important as an assumption for the UE to know and the UE can implement the common TA estimation based on this assumption. However, this information is not captured in the current RAN1 CR. We suggest that this model can be captured in TS 38.211 as an example of TP#1.

------------------------------------ TP#1 TS 36.211 (in bleu)-----------------------------------------------
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8.1
Uplink-downlink frame timing
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 is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured, otherwise [image: image12.png]NTAag
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 calculation as follows:
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, are provided by TACommon, TACommonDrift, and TACommonDriftVariation, respectively; and [image: image19.png]Delaveommon(t)



is the distance between the satellite and the uplink time synchronization reference point divided by the speed of light. The reference point is where DL and UL are frame aligned with an offset given by [image: image20.png]'NTaoffset
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 is computed by the UE based on satellite-ephemeris-related higher-layers parameters if configured, otherwise [image: image22.png]J9E.
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.
-------------------------------- end of TP#1-------------------------------------------------------------------

Proposal 1: Adopt TP#1. 

Issue 2: epoch time definition

In NTN-IOT, we have not yet agreed on the definition of epoch time but only agreed that when ephemeris and common TA are signaled in the same SIB, they share the same epoch time. Thus, there is a RAN1 agreement needed to define the epoch time. We suggest to reuse the same mechanism as NTN-NR to derive the epoch time, i.e. quoted from NTN-NR RAN1 agreement. 

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.

Agreement
The reference point for epoch time of the serving satellite ephemeris and Common TA parameters is the uplink time synchronization reference point.

If the above agreement can be reached in this meeting, we suggest the following TP#2 to capture the epoch time derivation. 

------------------------------------ TP#2 TS 36.211 (in bleu)-----------------------------------------------
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 is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured, otherwise [image: image24.png]NTAag
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 is computed by the UE based on satellite-ephemeris-related higher-layers parameters if configured, otherwise [image: image26.png]J9E.
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.
The provided highe layer parameters TACommon, TACommonDrift,TACommonDriftVariation and satellite-ephemeris-related parameters are with reference to an epoch time at a reference point. A UE may assume the epoch time as the start of a subframe n of a SFN m, if m and n are provided; otherwise, the UE may assume the epoch time as the end of a SI window in which the parameters are provided. The reference point is where DL and UL are frame aligned with an offset given by [image: image27.png]'NTaoffset



.
-------------------------------- end of TP#2-------------------------------------------------------------------

Proposal 2: Adopt the same epoch time derivation as NR-NTN and adopt TP#2. 

Conclusion

In this contribution, we discuss the remaining issues for the CR. 

Proposal 1: Adopt TP#1. 

Proposal 2: Adopt the same epoch time derivation as NR-NTN and adopt TP#2. 
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