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[bookmark: _Ref488331639]Introduction
In RAN1#114 meeting, the normative work has been completed. In this document we point out some remaining issues for further discussion. 

[bookmark: _Ref178064866]Discussion 
Up to the last RAN1 meeting, the single satellite multi-RTT method has been almost finalized. The following agreements were made. 
RAN1#113
Agreement
For network verified UE location in NTN, satellite ephemeris information should be available at the LMF.

Agreement
For network verified UE location in NTN common TA information should be reported at least from gNB to LMF. 

Working assumption
In NTN, gNB receive-transmit time difference calculated at uplink time synchronization reference point is reported to the LMF.

RAN1#114
Agreement
The legacy R17 definition of UE Rx-Tx time difference is adopted for NTN with an offset that is determined based on the following: 
· UE reports the actual index difference between subframe j and subframe i 
· The uplink subframe j is closest in time to the DL subframe #i received from the TP 
· The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported
Agreement
Confirm the working assumption with the additional note below:

Working assumption
In NTN, gNB receive-transmit time difference calculated at uplink time synchronization reference point is reported to the LMF.
Note: This does not imply that the actual gNB receive-transmit time difference measurement is necessarily made at the uplink time synchronization reference point

Conclusion
No need to support common TA information report from UE to LMF with consideration that common TA information report from gNB has been agreed supported.

RAN1#114b

Agreement
The actual index difference between subframe j and subframe i defined in RAN1#114 agreement on UE Rx-Tx time difference is reported in 10 bits with a value range up to 542 subframes.

Working assumption
The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported with the following range, granularity and bits allocation:

	Value range
	Granularity
	Bits allocation

	
[
(i.e:  )]

	
	10 bits


Note: value range is given in unit of corresponding granularity

Agreement
For network verified UE location in NTN common TA, parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant, Epoch time) can be reported from gNB to LMF.

The basic principle is that the LMF can obtain the RTT from the UE Rx-Tx time difference, UE Rx-Tx time difference offset, service link time drift, gNB Rx-Tx time difference and common TA. In fact, the UE Rx-Tx time difference and UE Rx-Tx time difference offset will provide the LMF with the TA applied by the UE at the time instance of the measurement (reported timestamp). And the gNB Rx-Tx time difference, together with the service link time drift will provide the LMF with the TA error estimated at the gNB side (or at RP position). However, the actual measurement target at gNB side should be the TA error at the service link, which should be extracted from the TA error. Note that the measured TA error at the gNB side includes both the error experiencing at the service link and also at the feeder link. While although RAN1 has agreed that the gNB should report the common TA related parameters to the LMF. But these parameters can also be used to estimate the common TA, which cannot be directly used to estimate the common TA error experiencing at the feeder link. This will lead to the case that the measured TA error (derived from gNB Rx-Tx time difference) may be over-estimated.  
To resolve this issue, it would be necessary for the LMF to estimate the TA error experiencing at the service link only. This can be realized by reporting the exact common TA to LMF so that the LMF can calcualte the common TA error by its own. Or the gNB can calculate the common TA error and then report this to LMF. The latter solution is easier given that the gNB knows that the potential commo TA error may due to the quantization performed to derive the common TA parameters. 
Proposal: gNB to report common TA error to LMF. 

[image: ]


Conclusion
In this contribution we discussed the design details for NTN verified UE location with the following proposal:
Proposal: gNB to report common TA error to LMF. 
References
[1] R1-2308747， “Introduction of Rel-18 NR NTN enhancements for TS38.215”, Intel corporation


image1.png
gNBDL

Gub UL

RPDL
RPUL

UEDL

UEUL

©
TA error = TA service link error + TA common error
exact TA common can be deirved from RP position

and satellte position

t0_1

TA common error can be calculate by reported TA common- axact TA common

PD=10

7 senice ik erfor = Th error - TA common error





