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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
All RAN1 objectives including network verified UE location were completed at RAN1#114. 3GPP TSG-RAN WG1 agreements under 8.13 up to RAN1#114 are captured in [6]. The agreements and conclusion on network verified UE location in NR NTN made at RAN1#112, RAN1#112bis, RAN1#113 and RAN1#114 can be found in the appendix of this contribution.

In this contribution, we discuss the remaining issues under agenda item 8.13.2 including the following aspects:
· The required value range, minimum resolution step and bit allocation for UE Rx – Tx subframe index difference 
· The required value range, minimum resolution step and bit allocation for DL timing drift
· Text proposals for TS 38.215


UE Rx – Tx time difference measurements in NTN
The UE Rx – Tx time difference is a report from the UE about the time difference between the start of a downlink subframe and the start of the corresponding uplink subframe. It is defined in clause 5.1.30 of TS 38.215 [2] as follows:

	The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX
Where:
TUE-RX is the UE received timing of downlink subframe #i from a Transmission Point (TP) [TS 38.305], defined by the first detected path in time.
TUE-TX is the UE transmit timing of uplink subframe #j that is closest in time to the subframe #i received from the TP.
Multiple DL PRS or CSI-RS for tracking resources, as instructed by higher layers, can be used to determine the start of one subframe of the first arrival path of the TP.



RAN1#114 made the following agreement:
	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



As per RAN1#114 agreement, for enhancing UE Rx-Tx time difference in NTN, two additional reports have been introduced: the actual index difference between subframe j and subframe i and the DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period.

In principle, the RTT is calculated at the LMF by combining: the legacy UE Rx – Tx time difference ( as defined in in clause 5.1.30 of TS 38.215, the gNB receive-transmit time difference ( calculated at uplink time synchronization reference point, an additional offset (that is derived from the actual index difference between subframe j and subframe i and the DL timing drift reported by the UE and an additional offset derived from Common TA parameters reported by the gNB. 
RAN1#113 made an agreement on Common TA information to be reported to LMF. But it was not clear whether only Common TA should be reported or all common TA parameters are reported. In our view, at least ta-Common and ta-CommonDrift should be reported.

We made the following proposal:

Proposal 1:
Revise the RAN1#113 agreement on Common TA information to be reported to LMF as follows:
For network verified UE location in NTN common TA information parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant) should be reported from gNB to LMF. 


UE Rx – Tx subframe index difference 
 is the DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported

Subframe i  in frame  and subframe j in frame  have absolute subframe numbers, respectively:

and 
Where  is the system frame number (i.e. SFN)

Therefore, the actual index difference between subframe j and subframe i ( ) can be determined as: 


Or 
 

When the SFN wraps around (i.e. hyper SFN increments by one) and  and  are not within the same hyper frame, the actual index difference between subframe j and subframe i is given by the following formula:
  	


In general, the following formula can be used to determine the UE Rx – Tx subframe index difference:  
 


Where  is the hyper system frame number (H-SFN)

Note: given that the maximum difference between subframe i  in frame and subframe j in frame  is 542 subframes (in case of GEO scenario), there are only two possibilities:  (1)  and are within the same hyper frame in this case   or (2) and are within two consecutive hyper frames in this case;
 . And thereby, the above formula reflect the “actual” index difference between subframe j and subframe i.

Observation 1:
Subframe i  in frame  and subframe j in frame  have absolute subframe numbers, respectively:
 and 

The following formula can be used to characterize/determine the “actual” UE Rx – Tx subframe index difference:  
 


Where  is the system frame number (i.e. SFN) and  is the hyper system frame number (H-SFN)



Value range and bit allocation for UE Rx – Tx subframe index difference 
The maximum round trip delay for different NTN deployments scenarios is given in Table 7.1-1 in TR 38.821 and recopied in Table 1 below. 
We propose to support the reporting ranges for UE Rx – Tx subframe index difference that can be used to accommodate the RTD in GEO. Therefore, a maximum range of UE Rx-Tx subframe index difference of at least 542 subframes coded in 10 bits should be supported.

The following table shows the required reporting range of UE Rx-Tx subframe index difference and corresponding bit allocation at different orbits. 

Table 1 value range and bit allocation for UE Rx – Tx subframe index difference
	
	GEO
	LEO 600km
	1200km

	Max RTD (ms)
	541,46
	25,77
	41,77

	Reporting range of UE Rx-Tx subframe offset 
	542 subframes
	26 subframes
	42 subframes

	Bit allocation
	10 bits
	5 bits
	6 bits



Based on the above, we made the following proposal:

Proposal 2:
UE Rx – Tx subframe index difference defined in section 5.1.46 of TS 38.215 is reported in 10 bits with a value range up to 542 subframes


Value range and bit allocation for DL timing drift
In the following we determine the value range, the granularity and the bit allocation of the DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period.

UE Rx-Tx time difference measurements accuracy is defined in clause 10.1.25.2 of TS 38.133 for TN and it may need to be updated for NTN by RAN4.
The resolution step of 2k×Tc is used for the reporting range for the absolute UE Rx-Tx time difference measurement as defined in clause 10.1.25 of  TS 38.133. With Tc is equal to 0.509 ns as defined in TS 38.211. And k = 0, 1, 2, 3, 4, or 5 depending on PRS and SRS resource configuration in FR1 and FR2 and the timing reporting granularity factor (timingReportingGranularityFactor) configured by LMF via LPP.

Naturally, the same resolution step should be used for . The minimum resolution step is given by k=0, that is, 1×Tc = 0.509 ns. Thereby, the finer granularity (or minimum resolution step) of DL timing drift can derived from:

With   is the component of  corresponding to the service link which equal to its maximum value (that is, 542/2) 
Therefore, the finer granularity (in µs/sec)  of  DL timing drift is equal to 

The value range of DL timing drift can be derived from the maximum RTD variation as seen by the UE as captured in Table 7.1-1 in TR 38.821:

Table 2 maximum RTD variation
	NTN scenarios
	A
	B
	C1
	C2
	D1
	D2

	
	GEO transparent payload
	GEO regenerative payload
	LEO transparent payload
	LEO regenerative payload

	Satellite altitude
	35786 km
	600 km

	Maximum RTD variation as seen by the UE

	Negligible
	Up to +/- 93.0 µs/sec (Worst case)
	Up to +/- 47.6 µs/sec



We propose to use the same value range defined for ta-CommonDrift, that is; . By considering the resolution step of , a bit allocation of 16 bits (two bytes) is needed for  the reporting of the DL timing drift due to Doppler over the service link.

We therefore propose the following:

Proposal 3:
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: )

	
	16 bits


Note: value range is given in unit of corresponding granularity

The new UE measurements discussed above are part of assistance data that may be reported by the UE. The specs TS 38.455 NG-RAN; NR Positioning Protocol A (NRPPa) and TS 36.355 LTE Positioning Protocol (LPP) should be updated accordingly.

We propose the following:

Proposal 4:
RAN1 to send a LS to RAN2 and RAN3 with the following content:
· UE Rx – Tx subframe index difference definition including its value range, granularity and bit allocation 
· Definition of DL timing drift  including its value range, granularity and bit allocation



TP for TS 38.215
A draft CR for 38.215 was discussed in previous RAN1 meeting and the introduction of Rel-18 NR NTN enhancements for TS38.215 is captured in [7, R1-2308747]. Thereby, the two measurements UE Rx – Tx time difference offset and DL timing drift are added to [2, 38.215] in section 5.1.46 and 5.1.47 respectively.

In the following TPs we propose some changes to section 5.1.46 and 5.1.47 and an update on 5.2.3 gNB Rx – Tx time difference to take into account the following agreement on reference point for gNB receive-transmit time difference:

	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




Proposal 5:
Adopt the following TP for TS 38.215:

	Reason for change:
	Modify the definition of UE Rx – Tx subframe index difference in clause 5.1.46 to align with the RAN1#114 agreement. 

	
	

	Summary of change:
	Modify the measurement definition of UE Rx-Tx time difference offset
· Update measurement naming
· Add more clarification to the defintion
· Add a generic formula to characterise UE Rx – Tx subframe index difference
· Remove the term “actual” and a formula can be used to determine the “actual” UE Rx – Tx subframe index difference


	
	

	Consequences if not approved:
	The definition of this new UE measurement is ambiguous. It does not reflect the RAN1#114 agreement. And the wording used is not consistent with specification language



--- unchanged text omitted ---
[bookmark: _Toc524695283][bookmark: _Toc29045126][bookmark: _Toc29901467][bookmark: _Toc29901514][bookmark: _Toc35596395][bookmark: _Toc44881131][bookmark: _Toc51776301][bookmark: _Toc98515730]5.1.46	UE Rx – Tx time difference offset UE Rx – Tx subframe index difference 
	Definition
	UE Rx – Tx subframe index difference time difference offset is the difference the actual index difference between subframe #j and subframe #i of the subframes used for in NTN to determine the UE receive-transmit time difference along with the UE Rx – Tx time difference measurement as defined in Clause 5.1.30 and the DL timing drift measurement as defined in Clause 5.1.47, where uplink subframe #j is the closest in time to the DL subframe #i received from a transmission point (TP) [18].

Subframe i  in frame  and subframe j in frame  have absolute subframe numbers, respectively:
 and 
UE Rx – Tx subframe index difference is given by the following formula:


Where  is the system frame number  and  is the hyper system frame number 

For frequency range 1, the reference point for UE Rx – Tx time difference offset measurement shall be the same antenna connectors as defined in Clause 5.1.30 for the UE Rx – Tx time difference measurement. For frequency range 2, the reference point UE Rx – Tx time difference offset measurement shall be the same antenna as defined in Section 5.1.30 for of the UE Rx – Tx time difference measurement.

	Applicable for
	RRC_CONNECTED



--- End of change ---


Proposal 6:
Adopt the following TP for TS 38.215:

	Reason for change:
	Update 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 in μs⁄s due to the Doppler of the round trip delay as estimated  by the UE over the service link as the DL timing  to be shifted due to Doppler over the service link associated with 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 ---


Proposal 7:
Adopt the following TP for TS 38.215:

--- unchanged text omitted ---

[bookmark: _Toc524695296][bookmark: _Toc29045135][bookmark: _Toc29901476][bookmark: _Toc29901523][bookmark: _Toc35596404][bookmark: _Toc44881144][bookmark: _Toc51776314][bookmark: _Toc146730325]5.2.3	gNB Rx – Tx time difference

	Definition
	The gNB Rx – Tx time difference is defined as TgNB-RX – TgNB-TX

Where:
TgNB-RX is the Transmission and Reception Point (TRP) [18] received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time.
TgNB-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.

Multiple SRS resources can be used to determine the start of one subframe containing SRS.

The reference point for TgNB-RX shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.
The reference point for TgNB-TX shall be:
-	for type 1-C base station TS 38.104 [9]: the Tx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Tx antenna (i.e. the centre location of the radiating region of the Tx antenna),
-	for type 1-H base station TS 38.104 [9]: the Tx Transceiver Array Boundary connector.

In NTN, gNB Rx – Tx time difference calculated at uplink time synchronization reference point is reported to the LMF.





--- End of text proposal ---



Conclusion
In this contribution. we made the following observation and proposals:

Observation 1:
Subframe i  in frame  and subframe j in frame  have absolute subframe numbers, respectively:
 and 

The following formula can be used to characterize/determine the “actual” UE Rx – Tx subframe index difference:  
 


Where  is the system frame number (i.e. SFN) and  is the hyper system frame number (H-SFN)


Proposal 1:
Revise the RAN1#113 agreement on Common TA information to be reported to LMF as follows:
For network verified UE location in NTN common TA information parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant) should be reported from gNB to LMF. 

Proposal 2:
UE Rx – Tx subframe index difference defined in section 5.1.46 of TS 38.215 is reported in 10 bits with a value range up to 542 subframes

Proposal 3:
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: )

	
	16 bits


Note: value range is given in unit of corresponding granularity

Proposal 4:
RAN1 to send a LS to RAN2 and RAN3 with the following content:
· UE Rx – Tx subframe index difference definition including its value range, granularity and bit allocation 
· Definition of DL timing drift  including its value range, granularity and bit allocation

Proposal 5:
Adopt the following TP for TS 38.215:

	Reason for change:
	Modify the definition of UE Rx – Tx subframe index difference in clause 5.1.46 to align with the RAN1#114 agreement. 

	
	

	Summary of change:
	Modify the measurement definition of UE Rx-Tx time difference offset
· Update measurement naming
· Add more clarification to the defintion
· [bookmark: _GoBack]Add a generic formula to characterise UE Rx – Tx subframe index difference
· Remove the term “actual” and a formula can be used to determine the “actual” UE Rx – Tx subframe index difference


	
	

	Consequences if not approved:
	The definition of this new UE measurement is ambiguous. It does not reflect the RAN1#114 agreement. And the wording used is not consistent with specification language



--- unchanged text omitted ---
5.1.46	UE Rx – Tx time difference offset UE Rx – Tx subframe index difference 
	Definition
	UE Rx – Tx subframe index difference time difference offset is the difference the actual index difference between subframe #j and subframe #i of the subframes used for in NTN to determine the UE receive-transmit time difference along with the UE Rx – Tx time difference measurement as defined in Clause 5.1.30 and the DL timing drift measurement as defined in Clause 5.1.47, where uplink subframe #j is the closest in time to the DL subframe #i received from a transmission point (TP) [18].

Subframe i  in frame  and subframe j in frame  have absolute subframe numbers, respectively:
 and 
UE Rx – Tx subframe index difference is given by the following formula:


Where  is the system frame number  and  is the hyper system frame number 

For frequency range 1, the reference point for UE Rx – Tx time difference offset measurement shall be the same antenna connectors as defined in Clause 5.1.30 for the UE Rx – Tx time difference measurement. For frequency range 2, the reference point UE Rx – Tx time difference offset measurement shall be the same antenna as defined in Section 5.1.30 for of the UE Rx – Tx time difference measurement.

	Applicable for
	RRC_CONNECTED



--- End of change ---


Proposal 6:
Adopt the following TP for TS 38.215:

	Reason for change:
	Update 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 in μs⁄s due to the Doppler of the round trip delay as estimated  by the UE over the service link as the DL timing  to be shifted due to Doppler over the service link associated with 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 ---


Proposal 7:
Adopt the following TP for TS 38.215:

--- unchanged text omitted ---

5.2.3	gNB Rx – Tx time difference

	Definition
	The gNB Rx – Tx time difference is defined as TgNB-RX – TgNB-TX

Where:
TgNB-RX is the Transmission and Reception Point (TRP) [18] received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time.
TgNB-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.

Multiple SRS resources can be used to determine the start of one subframe containing SRS.

The reference point for TgNB-RX shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.
The reference point for TgNB-TX shall be:
-	for type 1-C base station TS 38.104 [9]: the Tx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Tx antenna (i.e. the centre location of the radiating region of the Tx antenna),
-	for type 1-H base station TS 38.104 [9]: the Tx Transceiver Array Boundary connector.

In NTN, gNB Rx – Tx time difference calculated at uplink time synchronization reference point is reported to the LMF.





--- End of text proposal ---





 Appendix
RAN1#114 agreements
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.

Conclusion
To resolve the mirror positions ambiguity for multi-RTT positioning, the following methods can be used without RAN1 specification impact from RAN1 perspective:
· by gNB or LMF implementation
· existing ECID method
· UL-AoA


Agreement
Ephemeris information for UE location verification, including accurate satellite position and velocity at the time of measurement, should be available at LMF.


RAN1#113 agreements
RAN1#113 made the following agreements:

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#112bis agreements
Agreement
For RTT determination in NTN, discuss further the accuracy, and reporting details of combinations of the following UE and gNB receive-transmit time difference measurements:
· Alt-1: UE Rx-Tx time difference based on Option 3 and gNB Rx-Tx time difference as defined in TS 38.215. 
· Note 1: The signaling method of UE Rx-Tx time difference definition option 1 is not precluded if Alt1 is adopted
· Alt-2: UE Rx-Tx time difference based on Option 2 and gNB Rx-Tx time difference as defined in TS 38.215. 
· Note 2: The LMF will use the time stamp of the PRS and the time stamp of SRS to calculate the time difference between the transmission of PRS and the reception of SRS
· Alt-3: UE Rx-Tx time difference based on Option 2 and gNB Rx-Tx time difference based on Option 4
      FFS: One or multiple SRS can be used in determining the arrival time
      FFS: Additional enhancement including additional information to be reported, if justified
Note 3: The impact of UE autonomous adjustment of TA (when applied) should be taken into account
Note 4: The gNB Rx-Tx time difference option in the above alternatives may need updates accordingly based on the outcome of discussion on reference point for the gNB Rx – Tx time difference

RAN1#112 agreements
Agreement
Existing DL/UL reference signals for positioning are used for supporting Network verified UE location in NTN. 
FFS: Whether some enhancements on these reference signals are needed for NTN

Agreement
In NTN, for the position of the reference point for definition of gNB Rx – Tx time difference measurement, consider the following options:
· Option 1: Onboard the satellite
· Option 2: The uplink time synchronization reference point
· Option 3: on the gNB

R1-2300321	FL Summary #2: Network verified UE location for NR NTN	THALES
R1-2300322	FL Summary #3: Network verified UE location for NR NTN	THALES
R1-2300323	FL Summary #4: Network verified UE location for NR NTN	THALES

Agreement
Select one (or more) of the following options for enhancing UE Rx-Tx time difference in NTN
· Option 1: The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX
Where:
· UE Rx-Tx time difference is defined with respect to the Rx and Tx subframe timing associated with the TRP.
For a Transmission Point 
· TUE-RX is the UE received timing of downlink subframe #i from this Transmission Point (TP), defined by the first detected path in time.
· TUE-TX is the UE transmit timing of the uplink subframe corresponding to subframe #i received from the TP
· One or multiple DL RS for positioning, as instructed by higher layers, can be used to determine the start of one subframe of the first arrival path of the TP.
FFS: For a Transmission Point different from the serving cell (e.g. a DL-PRS-only TP)
· Option 2:
· For RTT measurement in NTN, support UE report that indicates the time difference between the arrival time of a DL RS for positioning and the transmit time of an SRS. 
· FFS: details of report and the definition of UE Rx-Tx time difference    
· Option 3: The legacy R17 definition of UE Rx-Tx time difference is adopted for NTN with an offset that is determined based on one of the following options: 
· Option 3-1: This offset is reported as the nearest integer value in the unit of milliseconds by rounding the time difference of transmit timing of uplink subframe #i and receive timing of downlink subframe#i
· Option 3-2: UE report the index of the subframe j that is closest in time to the subframe #i received from the TP and LMF can derive the offset
· Option 3-3: TA report which corresponds to the time difference of received timing of downlink subframe #i and transmit timing of uplink subframe#i rounding up to slot granularity.
· Option 4: 
· UE Rx – Tx time difference TUE-RX – TUE-TX  can be directly derived from timing advance TTA 
· FFS: the granularity and the reporting range of TA.
· Note: This implies that the existing framework for Multi-RTT positioning report can be used without need to specify a new TA report.
Note: The impact of UE autonomous adjustment of TA (when applied) should be taken into account

Agreement
Select one (or more) of the following options for the enhancement of gNB Rx-Tx time difference in NTN
· Option 1: The gNB Rx – Tx time difference is defined as TgNB-RX – TgNB-TX
Where:
For a Transmission Point 
· TgNB-RX is the Transmission and Reception Point (TRP) received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time.
· TgNB-TX is the TRP transmit timing of the downlink subframe corresponding to uplink subframe #i received from the UE
· Multiple SRS resources can be used to determine the start of one subframe containing SRS.
FFS: For a Transmission Point different from the serving cell (e.g. a DL-PRS-only TP)
· Option 2:
· For RTT measurement in NTN, support gNB report of gNB Rx-Tx time as defined in 38.215 with the following change:
· Only the SRS resource starting within a subframe can be used to determine the start of the subframe. 
· Option 3: 
· Keep the current gNB Rx-Tx definition, and report an offset which can covers the time duration corresponds to kmac if needed.
· Option 4:
· For RTT measurement in NTN, support gNB report that indicates the time difference between the transmit time of a DL RS for positioning and the arrival time of an SRS. 

· FFS: details of report.
Note: The impact of UE autonomous adjustment of TA (when applied) should be taken into account

Agreement
Study the following options to resolve the mirror positions ambiguity for multi-RTT positioning:
· Option 1: gNB or LMF implementation to solve the mirror error issue.
· FFS: whether there is spec impact
· Option 2: Reuse existing ECID method (e.g. combine UE neighbor measurements to solve the ambiguity between mirror positions), with potential enhancements
· Option 3: NR NTN UE should report the Doppler calculated on the service link
· Option 4: a VSAT UE should report its beam pointing in respect to satellite beam line of sight
· Option 5: Reporting of cell coverage information (e.g. cell footprint and reference point, or antenna pattern) to the LMF
· Option 6: Support and potentially enhance the optional Rel-17 UL-AoA measurements defined for multi-RTT positioningOther solutions are not precluded

Conclusion
Geometry relating the UE and the TRPs (satellites) affects positioning accuracy for network verified UE location based on Multi-RTT.
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