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In RAN1#112 [1], the enhancement on the measurements for multi-RTT method was discussed with progress on relevant aspects. In this contribution, the views on the multi-RTT are elaborated to address the details, e.g., solutions for UE Rx-Tx time difference and gNB Rx-Tx time difference enhancement. In addition, how to solve the mirror position ambiguity is also discussed. 
Enhancement on multi-RTT method with single satellite
In RAN1#112, the potential enhancement on multi-RTT method to support the network verified UE location in NTN assuming a single satellite in view was discussed. It was identified that current UE Rx-Tx time difference and gNB Rx-Tx time difference may need enhancement with consideration of large and varying propagation delay in NTN.
When only a single satellite is in view, the mobility of satellite should be utilized as shown in Figure 1. In such case, the satellite positions at different time instance are regarded as multiple anchor points. The multiple RTTs corresponding to these anchor points are obtained and utilized for multi-RTT method.
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[bookmark: _Ref131517387]Figure 1 Illustration of multi-RTT method with single satellite
In legacy TN, multi-RTT method is to obtain RTTs corresponding to stationary TRPs at different places simultaneously. While in NTN with single satellite in view as shown in Figure 1, RTTs corresponding to same moving satellite at different time instance are obtained. Due to much larger propagation delay in NTN, the current UE Rx-Tx time difference definition, whose value range is limited to -0.5ms~0.5ms, cannot satisfy the RTT measurement requirement in NTN. Moreover, the UL timing will also vary along with time due to UE autonomous TA adjustment, which may have impact on positioning. Therefore, enhancement of measurement is needed for multi-RTT based location verification in NTN.
2.1 Enhancement on UE Rx-Tx time difference
In legacy TN, the RTT is calculated based on the UE Rx-Tx time difference and gNB Rx-Tx time difference. Originally, the UE Rx-Tx time difference is to measure the time difference of transmit and received timing of same subframe in order to measure the round-trip delay. However, in NR, since DL and UL transmission may be based on timing of difference cells, following definition is captured in 38.215 [2]:
	Definition
	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) [18], 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.

For frequency range 1, the reference point for TUE-RX measurement shall be the Rx antenna connector of the UE and the reference point for TUE-TX measurement shall be the Tx antenna connector of the UE. For frequency range 2, the reference point for TUE‑RX measurement shall be the Rx antenna of the UE and the reference point for TUE‑TX measurement shall be the Tx antenna of the UE.



In NTN, the propagation delay can be longer than one subframe. As a result, the legacy UE Rx-Tx time difference definition no longer works since it can only measure the time difference of the closest uplink subframe to the time of received subframe, which is shorter than one subframe. To solve this issue, RAN1 has made following agreement, which lists potential options for enhancement.
	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


Among solutions listed above, it can be found that:
1. In option 1, TUE-TX is modified from the nearest UL subframe to DL subframe#i to UL subframe#i. The time interval between UL subframe#i and DL subframe#i can be long. The TA adjustment could be larger and will have more significant impact on the measurement result. And how to handle TP different from serving cell is not clear. 
2. In option 2, the definition of TUE-TX is modified as the transmit time of SRS, which completely revise the meaning and measurement method of UE Rx-Tx time difference and will introduce significant spec impact. In option 4, the measurement is replaced by the TA. This also introduces spec impact but less than option 2, since UE Rx-Tx time difference originally is to measure the TA. But since its implementation is simple, option 4 may be considered as an alternative solution. 
From above analysis, option 3 is preferred due to reduced spec impact and implementation effort. The original UE Rx-Tx time difference measurement can be kept unchanged but an additional signaling for indicate integer offset is added, which reuses current signaling as much as possible and reduces spec impact. Moreover, if option 3-3 is applied, the integer offset can be derived based on TA, which is naturally known by UE without additional measurement, and thus reduces implementation effort. Hence, option 3-3 should be considered for enhancement of UE Rx-Tx time difference.
Proposal 1: The legacy R17 definition of UE Rx-Tx time difference is adopted for NTN with an offset determined based on 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.
Moreover, as noted in the agreement, the impact of UE autonomous adjustment of TA (when applied) should be taken into account. In legacy TN, the timing is assumed unchanged during the positioning. UE Rx-Tx time difference and gNB Rx-Tx time difference measured at arbitrary time instances can be combined for positioning. And gNB Rx-Tx time difference can mitigate the unchanged UL timing error at UE. However, in NTN, the UL timing when UE performs UE Rx-Tx time difference measurement and the UL timing when UE transmit SRS may be different due to UE autonomous TA adjustment. Further, the UL timing error after TA adjustment may also change and is unknown by the network. Since UE Rx-Tx time difference and gNB Rx-Tx time difference are measured at different time instances, the impact of UL timing error in UE Rx-Tx time difference cannot be mitigated by the gNB Rx-Tx time difference. Hence, directly use option 3 without any enhancement may have degraded performance caused by UL timing error. But luckily, the UL timing variation along with time can be known by UE. As a result, once UE knows the transmit time of SRS used for gNB Rx-Tx time difference measurement, it is able to adjust the UE Rx-Tx time difference measurement result based on the UL timing change from the time of UE Rx-Tx time difference measurement to the time of SRS transmission. Then the gNB Rx-Tx time difference measurement can mitigate the UL timing error of the updated UE Rx-Tx time difference since they correspond to the same transmission.
However, in order to achieve UE adjustment of UE Rx-Tx time difference mentioned above, UE should know the SRS transmit time. When single aperiodic SRS is configured, it is naturally known by UE. However, if multiple aperiodic SRS transmissions or periodic SRS transmission is configured, UE will not know which SRS will be used for gNB Rx-Tx time difference measurement that associated with the UE Rx-Tx time difference to be reported. And therefore UE cannot determine how much to adjust the UE Rx-Tx time difference measurement result. To avoid such ambiguity, LMF need to indicate paired PRS and SRS resources to UE, which are used for associated UE Rx-Tx time difference and gNB Rx-Tx time difference measurements. Since indication of PRS resource has already been supported in current LMF-to-UE signaling. And detailed SRS resource is also known by UE from gNB configuration. The only information needs to be additionally indicated is the pairing relationship between the PRS and SRS resources. A simple implementation method is that LMF additionally indicate a time offset for SRS with respect to the indicated PRS resources, e.g., m – j subframes as shown in Figure 2, in the LMF-to-UE signaling. UE can then identify which of the SRS resources configured by gNB will be used for gNB Rx-Tx time difference measurement and correspondingly adjust the UE Rx-Tx time difference to be reported.
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[bookmark: _Ref131453497]Figure 2 Illustration of paired PRS and SRS
Proposal 2: UE need to adjust the UE Rx-Tx time difference measurement result based on the UL timing change from the time of UE Rx-Tx time difference measurement to the time of SRS transmission, which mitigates the impact of UE autonomous TA adjustment.
Proposal 3: LMF need to indicate paired PRS and SRS for UE Rx-Tx time difference measurement and gNB Rx-Tx time difference measurement, respectively, which helps UE to determine the adjustment value of UE Rx-Tx time difference to be reported.
Proposal 4: For indication of pairing relationship between PRS and SRS, LMF may additionally indicate a time offset for SRS with respect to nearest UL subframe to configured PRS resources in the LMF-to-UE NAS signaling.
2.2 Enhancement on gNB Rx-Tx time difference
In legacy TN, the definition of gNB Rx-Tx time difference captured in in 38.215 [2] is as follows:
	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.


Similar to UE Rx-Tx time different, gNB Rx-Tx time difference is to measure the time difference between the receiving timing of a received subframe carrying RS and transmit timing of nearest transmit subframe. As a result, the value range is limited to -0.5ms~0.5ms. Some companies think gNB Rx-Tx time difference should be enhanced similar as UE Rx-Tx time difference (e.g., extend value to cover Kmac), so that the RTT between UE and gNB can be obtained. While some others think extending value range is not needed. Moreover, which RP is defined for gNB Rx-Tx time difference measurement was also discussed, which may also impact the value range of measurement result. RAN1 has made following agreements, which lists potential options for enhancement.
	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
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


In our view, the gNB Rx-Tx time difference measurement should be performed by gNB just similar as in TN. If the measurement is to be performed onboard the satellite, additional signaling between satellite and gNB could be needed for exchanging the assistance data for measurement and measurement result, which may lead to additional requirement on the satellite in transparent payload. Hence, the RP for definition of gNB Rx – Tx time difference measurement can be set on the gNB. If it is allowed to set the RP outside the node who is responsible for measurement, the UL time synchronization RP can also be considered for RP definition of gNB Rx – Tx time difference measurement, since the impact of Kmac can be avoided.
Proposal 5: In NTN, the position of the reference point for definition of gNB Rx – Tx time difference measurement should be on the gNB. If the reference point for definition of gNB Rx – Tx time difference measurement can be set outside the node responsible for measurement, the UL time synchronization reference point can also be considered.
As for the enhancement solutions for gNB Rx-Tx time difference definition listed above, option 2 is preferred, i.e., reuse current gNB Rx-Tx time difference definition. In our view, the impact of Kmac is not needed to be considered. In multi-RTT method with single satellite, the satellite position is considered as the anchor point for positioning. Hence, the value needed for positioning calculation is the service link RTT instead of whole RTT between UE and gNB. As a result, even if gNB Rx-Tx time difference is enhanced to cover Kmac, which allows LMF to calculate the whole RTT between UE and gNB, the Kmac part which belongs to feeder link should finally be subtracted by LMF to obtain service link RTT. With this consideration, Kmac will have no impact on the positioning. Hence, enhancement to extend gNB value range is not needed. On the other hand, due to UE autonomous TA adjustment in NTN, SRS in different subframes may correspond to different UL timing. The start of SRS may not able to be determined by combining multiple SRS resources. Hence, only the SRS resource starting within a subframe can be used to determine the start of the subframe, if no additional enhancement is introduced. Based on above analysis, option 2 should be adopted for gNB Rx-Tx time difference enhancement.
Observation 1: Kmac will have no impact on the calculation of service link RTT, which is finally applied for positioning. Enhancement on gNB to cover the Kmac is not needed.
Observation 2: Multiple SRS resources may not able to be combined to determine the start of one subframe containing SRS due to varying UL timing.
Proposal 6: 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.
2.3 Derivation of RTT from TA report
In Rel-17 NTN, TA report has been supported to accommodate the update of Koffset. Note that the TA report discussed here refers to the report in MAC CE, which is different from the enhancement mentioned in clause 2.1, where TA is transferred from UE to CN via NAS signaling. In fact, the RTT between satellite and UE is equal to the UE specific TA for service link. That is, network is able to obtain the RTT based on TA report from UE and perform positioning using the multi-RTT method. 
However, the TA is reported with a granularity of slot in Rel-17, which could lead to significant quantization error. In 38.321 [3], it has been specified that the Timing Advance field of Timing Advance Report MAC CE indicates the least integer number of slots greater than or equal to the Timing Advance value. Hence, the quantization error of TA can be at most te=1 ms when SCS=15kHz, which corresponds to c*te/2=150km estimation error of distance between UE and anchor point. With such large error, the target accuracy for position verification purposes, i.e., 10km granularity, cannot be satisfied. Hence, defining higher TA report granularity should be supported in Rel-18 for better position verification performance.
W.r.t to the reliability of reported TA, it should be noted that UE should at least have a valid GNSS information at physical layer used for pre-compensation. Otherwise, the UL synchronization will be lost and UE cannot access the network. This GNSS information used for UL synchronization should be accurate and trustable. And of course, the TA derived based on this GNSS information should also be trustable. It should be noted that the TA used for UL synchronization is based on a valid GNSS instead of reported GNSS. Hence, the reliability of TA does not depend on the reliability of reported GNSS. The only possible case where reported TA is not trustable is that UE can fake the reported TA, i.e., report a TA not equal to the actual TA used in UL synchronization. However, if a UE is able to fake the reported TA applied in physical layer, which means physical layer is not secure, UE should also be able to fake other reported physical layer parameters including the RTT obtained based on measurement. Therefore, as long as the RTT obtained based on measurement can be trustable, the TA report should also be trustable and no more verification on the reported TA is needed.
Moreover, there are also some concerns in previous discussion that the TA accuracy may not be enough. Since the UL timing error limit Te can be as large as 29Ts, significantly positioning error will be introduced if the RTT measurement error contains 29Ts error. However, the error between TA and RTT may not have direct impact on positioning performance. The key factors for multi-RTT method are actually the anchor point positions and corresponding distance between UE and anchor points. Therefore, even if UE used an inaccurate satellite position to calculate the service link TA, which leads to an error between TA and real RTT, the geometric calculation can still be accurate if the used inaccurate satellite position is considered as anchor point position and corresponding calculated service link TA is considered as the RTT between UE and anchor point, since they are matched. The only case when positioning performance is impacted is that the measured TTT are not matched with considered anchor point positions.
In legacy measurement-based method, the accuracy of estimated RTT is based on the quality of RS. However, the link budget is limited in NTN, which will lead to degraded measurement performance and bad positioning performance. On the other hand, in NTN, UE autonomous TA adjustment is introduced to handle the fast timing drift caused by high satellite mobility. UE and gNB may not able to combine multiple RSs for measurement due to different timing, which further degrades positioning performance. Moreover, in order to handle the impact of UE autonomous TA adjustment, UE need to adjust the UE Rx-Tx time difference based on the time interval between PRS and SRS. LMF will need to indicate the pairing relationship between PRS and SRS to let UE know which SRS should be referred to for UE Rx-Tx time difference adjustment. While in TA based method, since TA calculation is not based on RS, the location verification performance will not be impacted by the poor link budget in NTN. And indication of pairing relationship between PRS and SRS is also not needed. Therefore, TA report based RTT estimation method is more suitable to NTN scenario, where link budget is limited and timing drift is fast.
Observation 3: TA report supported in Rel-17 NTN can be used for RTT estimation. The granularity may need to be enhanced for better location verification performance.
Observation 4: TA reported by UE can be considered to have similar reliability as other RAT dependent parameters since it is a physical layer parameter related to UL synchronization.
Observation 5: The error between TA and real RTT will not impact positioning performance if the satellite position used for TA calculation is used as anchor point position.
Observation 6: The TA report method is less impacted by the link budget and UE autonomous TA adjustment compared with legacy measurement-based method.
Proposal 7: TA report based RTT estimation should be supported in multi-RTT method in NTN location verification.
Proposal 8: TA report with higher granularity can be investigated to improve the location verification performance.
2.4 Assistance data for location verification
According to above discussion, the location verification in NTN with single satellite in view should utilize the mobility of satellite. Additional assistance data should be transferred to the location verification module.
Firstly, the ephemeris of satellite should be known by the location verification module to obtain the satellite positions at difference time instance. However, ephemeris is generated by NCC. If NCC directly indicate the ephemeris to gNB or gateway, the location verification module at CN may not know this information. Hence, unless new interface between NCC and CN is defined, the ephemeris should be transferred to CN by gNB or UE. 
Proposal 9: Ephemeris transfer to CN from gNB or UE should be supported for location verification. 
Secondly, transferring common TA parameters to CN should also be considered. UE Rx-Tx time difference corresponds to the RTT between UE and UL time synchronization reference point even with enhancement mentioned in clause 2.1, while only the RTT between UE and satellite is needed in the geometric calculation of positioning. Therefore, the common TA parameters should also be transferred to CN to help LMF obtain the service link RTT, unless UE Rx-Tx time difference can be pre-processed to directly correspond to service link before transferred to CN.
Proposal 10: Common TA parameters transfer to CN from gNB or UE should be supported for location verification. 
Moreover, if TA report based multi-RTT method is supported as mentioned in clause 2.3, the TA will be reported to gNB instead of CN since it is originally reported for scheduling. If the TA is also used for location verification, it should also be transferred to CN. In this case, the TA values for location verification should be firstly reported gNB similar to other TA values reported for scheduling. Then, gNB will transfer the TA values for location verification to CN. 
Proposal 11: TA report to CN from gNB should be supported for location verification. 
Solving mirror image ambiguity
When only single satellite is in view, the anchor points will be in the same plane. As a result, the multi-RTT method cannot resolve the actual position and the mirror point. In order to handle the image ambiguity, RAN1 has made following agreements, which lists potential options for enhancement.
	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 positioning
Other solutions are not precluded




In our view, the mirror image ambiguity can be solved by implementation or reusing existing methods and additional enhancement is not needed. When the actual UE position is far from the orbit plane, the distance between actual position and mirror point will be large. They are not likely to be in the same beam/cell. Hence, network is easy to solve the mirror image ambiguity through the coverage of beam/cell which UE locates in. The beam/cell which UE locates in can already be implemented in current spec, e.g., via CSI-RSRP measurement in existing NR E-CID method. Then, it is an implementation issue to identify the UE position based on the coverage area of the beam/cell. When the actual UE position is close to the orbit plane, the actual position and mirror point may be in same beam. In this case, the network may still able to distinguish them based on UL-AoA at satellite since they are from different direction with respect to the orbit plane. Moreover, UL-AoA is measured at network side and there is no need of spec enhancement. Overall, the mirror image ambiguity issue can be solved based on implementation and no spec enhancement is needed.
Proposal 12: Mirror image ambiguity when single satellite is in view can be solved through implementation based on cell coverage. NR E-CID may be reused without enhancement to determine which beam or cell the UE locates in.
Conclusions
In this contribution, analysis on network verified UE location for NR-NTN is conducted with following proposals and observations:
Observation 1: Kmac will have no impact on the calculation of service link RTT, which is finally applied for positioning. Enhancement on gNB to cover the Kmac is not needed.
Observation 2: Multiple SRS resources may not able to be combined to determine the start of one subframe containing SRS due to varying UL timing.
Observation 3: TA report supported in Rel-17 NTN can be used for RTT estimation. The granularity may need to be enhanced for better location verification performance.
Observation 4: TA reported by UE can be considered to have similar reliability as other RAT dependent parameters since it is a physical layer parameter related to UL synchronization.
Observation 5: The error between TA and real RTT will not impact positioning performance if the satellite position used for TA calculation is used as anchor point position.
[bookmark: _GoBack]Observation 6: The TA report method is less impacted by the link budget and UE autonomous TA adjustment compared with legacy measurement-based method.
Proposal 1: The legacy R17 definition of UE Rx-Tx time difference is adopted for NTN with an offset determined based on 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.
Proposal 2: UE need to adjust the UE Rx-Tx time difference measurement result based on the UL timing change from the time of UE Rx-Tx time difference measurement to the time of SRS transmission, which mitigates the impact of UE autonomous TA adjustment.
Proposal 3: LMF need to indicate paired PRS and SRS for UE Rx-Tx time difference measurement and gNB Rx-Tx time difference measurement, respectively, which helps UE to determine the adjustment value of UE Rx-Tx time difference to be reported.
Proposal 4: For indication of pairing relationship between PRS and SRS, LMF may additionally indicate a time offset for SRS with respect to nearest UL subframe to configured PRS resources in the LMF-to-UE NAS signaling.
Proposal 5: In NTN, the position of the reference point for definition of gNB Rx – Tx time difference measurement should be on the gNB. If the reference point for definition of gNB Rx – Tx time difference measurement can be set outside the node responsible for measurement, the UL time synchronization reference point can also be considered.
Proposal 6: 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.
Proposal 7: TA report based RTT estimation should be supported in multi-RTT method in NTN location verification.
Proposal 8: TA report with higher granularity can be investigated to improve the location verification performance.
Proposal 9: Ephemeris transfer to CN from gNB or UE should be supported for location verification. 
Proposal 10: Common TA parameters transfer to CN from gNB or UE should be supported for location verification. 
Proposal 11: TA report to CN from gNB should be supported for location verification. 
Proposal 12: Mirror image ambiguity when single satellite is in view can be solved through implementation based on cell coverage. NR E-CID may be reused without enhancement to determine which beam or cell the UE locates in.
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