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1 Introduction
In RAN#98 [1], the revised WID on NR NTN enhancements was endorsed following a RAN-led study phase [2]. This contribution discuss maintenance aspects for network verified UE location.

2 Discussion 
RAN1#114bis made following agreement agreements on DL timing drift.

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
Endorse the following TP for TS 38.215:

	Reason for change:
	Modify the definition of DL timing drift in clause 5.1.47 to align with the RAN1#114 agreement.

	
	

	Summary of change:
	Add more clarification to the defintion of DL timing drift


	
	

	Consequences if not approved:
	The definition of this new UE measurement is ambiguous



--- unchanged text omitted ---

5.1.47	DL timing drift
	Definition
	DL timing drift measurement is defined as the variation rate of the downlink delay in ppm due to the as estimated service link Doppler as the DL timing to be shifted due to Doppler over the service link associated with over the UE Rx-Tx time difference measurement period.

For frequency range 1, the reference point for the DL timing drift measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for the DL timing drift measurement shall be the Rx antenna of the UE.


	Applicable for
	RRC_CONNECTED



--- End of change ---

The RAN1#114bis agreement on DL timing drift range and granularity was discussed for FR1 to our understanding. It was further agreed in RAN1#114bis that the network verified UE location enhancements should be for FR1 and FR2, and RAN1#114bis endorsed TP to TS 38.215 for DL timing drift mentioning “For frequency range 1, the reference point for the DL timing drift measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for the DL timing drift measurement shall be the Rx antenna of the UE”. 

For FR2, in Ka band for Uplink (earth to space), the frequency range is in the order of 27 GHz – 30 GHz depending on region [3]. Assuming UL frequency carrier of Fc=30 GHz in Ka band, and further assuming Max Doppler shift (earth fixed user equipment) of 24 ppm and Max Doppler shift variation (earth fixed user equipment) of 0.27 ppm/s (600 km) in Table 4.2-2: Reference scenario parameters in TR 38.821, the Doppler shift can be 24 ppm * 30 GHz = 720 kHz and  vary by 0.24 ppm/s * 30 GHz =7.2 kHz/s. This is an order of magnitude higher than in S band around 2 GHz. However, the RAN1#114bis agreement is to report the DL timing drift in µs/s which is unitless and is effectively the DL timing drift or radial Dopler shift in ppm.

The satellite velocity, elevation angle and frequency are all related as    

Where FDL,Dopler shift is DL Doppler shift , Fo is nominal carrier frequency, V is satellite velocity, and Θ is elevation angle. The product V* cos (θ) is the radial velocity. The DL timing drift reported by the UE for network verified UE location is the radial DL Doppler shift (after projection of velocity vector towards the UE based on elevation angle θ ). The gNB does not know the UE elevation angle, as this is not reported. Hence, there is need to report the DL timing drift.  Since the DL timing drift is reported in ppm, the DL timing drift range and granularity can apply to FR1 and FR2. The gNB can determine the DL timing drift in µs by multiplying the DL timing drift in ppm by the nominal carrier frequency.

Observation 1:  The DL timing drift corresponds to the radial DL Dopler shift on the service link.

Observation 2: The gNB can determine the DL timing drift in µs by multiplying the DL timing drift in ppm by the nominal carrier frequency.

Observation 3: The RAN1#114bis agreement on range and granularity of DL timing drift in µs/s or ppm can be used for FR1 and FR2.




Proposal 1: Confirm RAN1#114bis working assumption for FR1 and FR2
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 for FR1 and FR2:

	Value range 
	Granularity
	Bits allocation

	
[
(i.e:  )]

	
	10 bits


Note: value range is given in unit of corresponding granularity

3 Conclusion
In this contribution, the following observations and proposals were made as follows:

Observation 1:  The DL timing drift corresponds to the radial DL Dopler shift on the service link.

Observation 2: The gNB can determine the DL timing drift in µs by multiplying the DL timing drift in ppm by the nominal carrier frequency.

Observation 3: The RAN1#114bis agreement on range and granularity of DL timing drift in µs/s or ppm can be used for FR1 and FR2.

Proposal 1: Confirm RAN1#114bis working assumption for FR1 and FR2
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 for FR1 and FR2:

	Value range 
	Granularity
	Bits allocation

	
[
(i.e:  )]

	
	10 bits



Note: value range is given in unit of corresponding granularity
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