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The NTN WI, as presented in [1], includes objectives for the NTN enhancements in Rel-18, including the introduction of a feature of network verified UE location.:

	4.1.3	Network verified UE location


Based on RAN1 conclusions of the study phase, RAN to prioritize the specification of necessary enhancements to multi-RTT to support the network verified UE location in NTN assuming a single satellite in view [RAN1, 2, 3, 4]. DL-TDoA methods for verification may be considered as lower priority and if time permits and condition in Note is satisfied.

Note 1: Enhancements assume reuse of the RAT dependent positioning framework
Note 2: The specification of DL-TDOA enhancements will be subject to the study of the impact of realistic UE clock drift onto DL-TDOA performance
Note 3: The target accuracy for position verification purposes is as documented in clause « recommendations » of the 3GPP TR 38.882 (i.e. 10 km granularity)
Note 4 : Multiple satellite in view by the UE may be considered if time allows
Note 5 : The enhancements may be subject to relevant SA WGs (e.g. SA3/SA3-LI) feedbacks on the reliability of UE reports involved
Note 6 : The enhancements should take into account the mirror-image ambiguity
Note 7 : Network verified UE location is an optional UE feature




Besides, in previous meetings, RAN4 has initiated the discussion on the topic [2], and it has been agreed to analyze whether the requirements applicable for the round trip time measurement at the UE side are to be updated for NTN applications: 

	Agreement:
· FFS: RAN4 to define measurement period and accuracy requirements for UE Rx-Tx measurement
· Existing TN requirements can be used as baseline, e.g. 9.9.4.6 Measurement Period Requirements without Measurement Gaps
· NTN specific aspects including necessary side conditions, if any, will be further discussed based on RAN1 progress




This contribution aims at some of the open issues discussed in previous RAN4 meeting and to specify requirements to cover some of the RAN1 decisions on this topic.
[bookmark: _Toc116995842]Discussion
Regarding the network verified UE location, it has been agreed by RAN1 that the baseline is the multi-round trip time measurement, which is measured and reported by the UE side, upon assistance of the network side. This is a re-utilization of a known concept previously used in terrestrial networks (NR-Multi-RTT). 
For much of the work in RAN1, there was limited progress about some of the functionalities of this feature and their adaptation for working in a NTN environment, due to different views by the working companies. A handful of candidate solutions had been identified, but no formal decision was made about the options to be pursued [3]. The lack of progress was brought to plenary that has decided to limit the scope of the discussion of the WID by endorsing the following proposal [4]:
	· TSG-RAN tasks RAN1 to focus its network verified UE location work on Alt1 for the combination of “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
· If the work at RAN1 is not completed at RAN#101, the network verified UE location will be dropped from RAN1




In the proposal above, option 3 refers to the option found in [3]: 
	· 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.




In a general sense, it is clear that the functionality of the RX-TX time difference computation in NTN is expected to be similar to the one used in TN, except for the introduction of an offset to the reported measurement. The offset exists only for accommodating the much larger RX-TX time difference to the reporting capabilities existent for this feature. 


There are, though, further differences in the methodology adopted by the legacy feature and the NTN feature, for instance, regarding the applicability of the feature for UEs in RRC inactive state:
	TS 38.133, Clause 10.1.25

The requirements in Clause 10.1.25 shall apply, provided the UE has received nr-Multi-RTT-RequestLocationInformation message from LMF via LPP [31] requesting the UE to report one or more UE Rx-Tx time difference measurements defined in TS 38.215 [4]. The requirements in Clause 10.1.25 shall apply: 
-	when UE is in RRC_CONNECTED state and the measurement is performed with MG or without MG,
-	when UE is in RRC_INACTIVE state.


Agreement on RAN2 #121:

NTN UE doesn’t support positioning measurement and report in RRC INACTIVE





Therefore, we propose:
[bookmark: _Toc142668837]In Rel-18, the UE Rx-Tx Time Difference Measurements requirements do not apply for NTN UEs in RRC Inactive state. 

And regarding the requirements defined in Clause 10.1.25, we would like to highlight that some modifications/editions are needed for NTN in the highlighted parts:

	10.1.25.2	Measurement Accuracy Requirements
The UE Rx-Tx time difference measurement accuracy requirements in this clause shall not apply, if:
NTA_offset defined in Table 7.1.2-2 changes during the UE Rx-Tx measurement period or
if the uplink transmission timing changes during the UE Rx-Tx measurement period due to the network-configured Timing Advance.
The UE Rx-Tx time difference measurement accuracy requirements in this clause shall apply provided that:
-	The UE transmits SRS within [-160, 160] msec of at least one DL PRS resource of each of the TRPs in the assistance data.
If the uplink transmission timing changes during the UE Rx-Tx measurement period due to the autonomous timing adjustment defined in clause 7.1.2 then:
-	UE Rx-Tx measurement accuracy requirements shall apply for a cell, which is also the downlink reference cell (defined in section 7.1.1) for SRS transmission even if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
-	UE Rx-Tx measurement accuracy requirements shall not apply for a cell, which is not the downlink reference cell (defined in section 7.1.1) for SRS transmission, if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment. 
When a serving cell change occurs during the UE Rx-Tx measurement period, the UE Rx-Tx time difference measurement accuracy requirements in this clause shall apply provided that the serving cell change does not impact SRS configuration for the UE Rx-Tx measurement.
The relative accuracy of UE Rx-Tx measurement in this clause is defined as accuracy of the difference between two UE Rx-Tx measurements.
The accuracy requirements in Table 10.1.25.2-1 for FR1 are valid under the following conditions:
Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.
(…)



For the first highlighted issue, the applicability of the requirements when UE timing advance changes due to autonomous timing adjustments, this corresponds in terrestrial networks, to the values of Tp and Tq provided in Table 7.1.2.1-1 of TS 38.133. The issue is that there are fundamental differences between the timing advance adjustment operation in TN and in NTN. For NTN, it was agreed that  and  are both excluded from the calculation of Tp and Tq in NTN. But those components are much more dynamic (not bound by one-shot adjustments) and the total variation of the timing advance might be much more than the limits defined by Table 7.1C.2.1-1.  Therefore, RAN4 needs to investigate whether large dynamic variations in  or  will impact the accuracy of the measurements. 
[bookmark: _Toc142668838]RAN4 to discuss whether large variations in  or  can compromise the accuracy of the UE RX-TX Time difference. 
[bookmark: _Toc142668839]Consider a threshold value for the variation of  +  , such that accuracy requirements apply for variations below this threshold



[bookmark: _Toc116995848]Conclusion
In this paper we analyzed the impact on RRM requirements caused by the progress of the network verified location feature in RAN1. From this analysis the following proposals are made:

Proposal 1: In Rel-18, the UE Rx-Tx Time Difference Measurements requirements do not apply for NTN UEs in RRC Inactive state.
Proposal 2: RAN4 to discuss whether large variations in  or  can compromise the accuracy of the UE RX-TX Time difference.
Proposal 3: Consider a threshold value for the variation of  +  , such that accuracy requirements apply for variations below this threshold
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