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The work item descriptions of Rel-18 NR NTN were updated in RAN #97-e meeting [1], RAN #98-e meeting [2] and RAN #99 meeting [3]. According to the updated WID, the objective of network verified UE location starts after RAN#98-e meeting, 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. 

Additionally, in RAN4 #107 meeting, one essential issue has been identified about the UE behavior
to support dynamic SMTC shifting in IDLE/Inactive mode; however, it would not be practical to
specify corresponding UE behavior and RRM requirement in Rel-17 TEI since it probably needs
more than one meeting cycle for the discussion. RAN4 group cannot decide a place to discuss for
this feature/issue and we think RAN plenary can be a decision-maker for it.

In this contribution, we present our views on the scope of Rel-18 NR NTN network verified UE location and dynamic SMTC shifting in IDLE/Inactive mode.
Discussion 
Network verified UE location
One of the objectives in the NR NTN WID [1] is to specify support of network verified UE location. This objective is in normative phase for RAN working groups since RAN #98-e meeting. 
	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



In the past RAN1 meetings [4]-[6], the objective of network verified UE location was examined by the group actively. The main discussion point of this objective is on definition of UE Rx-Tx time difference and gNB Rx-Tx time difference for NTN in the multi-RTT positioning method. According to RAN1 #112b-e meeting, three alternatives of UE and gNB Rx-Tx time difference definitions were identified. 
	RAN1 #112bis-e 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



However, the down-selection from these three alternatives was not performed in RAN1 #113 meeting. If the down-selection from these three alternatives is performed in RAN1 #114 meeting, then the detailed designs, including value range, granularity of UE and gNB Rx-Tx time difference, as well as any potential enhancement, have little chance to be completed in the same RAN1 meeting.  
Observation 1: Without the agreement on the definition of UE and gNB Rx-Tx time difference, the detailed designs of UE and gNB Rx-Tx time difference have little chance to be completed in RAN1 #114 meeting.
Considering this objective is targeted to be completed by RAN1 #114 meeting, it is beneficial to have RAN plenary guidance of the way forward, so that RAN1 can proceed to the detailed design in one RAN1 meeting.   
According to WID, the enhancements assume reuse of the RAT dependent positioning framework. Alt-1 in the candidate UE and gNB Rx-Tx time difference definitions largely reuses the existing definitions of UE Rx-Tx time difference and gNB Rx-Tx time difference, and hence, should be examined with higher priority than Alt-2 and Alt-3, which newly define the UE Rx-Tx time difference for NR NTN network verified UE location.  
Proposal 1: RAN plenary guidance is needed for the definition of UE and gNB Rx-Tx time difference, so that RAN1 can proceed to the detailed designs in RAN1 #114 meeting. 
Besides the detailed design of UE and gNB Rx-Tx time difference, there are additional topics which are essential to complete the objective. This includes the solution to address mirror-image ambiguity and additional information to be reported to LMF. These topics are actively discussed in the past RAN1 meetings. 
It is mentioned in WID that DL-TDoA positioning methods for verification may be considered as lower priority and if time permits and the impact of realistic UE clock drift onto DL-TDoA performance is studied. However, there is no progress on the study of realistic UE clock drift onto DL-TDoA performance so far in RAN1 discussions. Hence, we propose to remove the DL-TDoA methods for network verified UE location from the objective, considering only one RAN1 meeting remaining for the normative phase. 
Proposal 2: DL-TDoA methods for network verified UE location are removed from the objective. 
It is mentioned in WID that multiple satellite in view by the UE may be considered if time allows. Considering that the enhancements of multi-RTT method to support the network verified UE location in NTN, for a single satellite in view by the UE, are not complete, we propose to remove the multi-RTT methods with multiple satellites in view by the UE for network verified UE location from the objective. 
Proposal 3: Multi-RTT methods with multiple satellites in view by the UE for network verified UE location are removed from the objective. 
Dynamic SMTC shifting in IDLE/Inactive mode
In RAN4#107 meeting, one issue of dynamic SMTC shifting has been identified in [7] (duplicated as following), but no consensus has been made about which WI shall be used to discuss the solution for this issue.

	Issue 1-4: Dynamic SMTC shifting
· FFS
· In Rel-17, when multiple satellites are deployed with the same SMTC configuration in IDLE/Inactive mode, it is up to UE implementation and no requirement shall be applied to associate satellite with SMTC adjustment.



The technical issue discussed in RAN4 #107 meeting was: it’s unclear to decide which direction on time domain shall SMTC window shift if one SMTC window is associated with multiple satellites. As illustrated in the following figures,
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Figure 1. Illustration for unclear SMTC shifting directions
In Figure 1, if two satellites are on same carrier and one single SMTC configuration is configured on that carrier, but the Sat1 and Sat2 are moving on opposite directions, it’s unclear which direction shall SMTC window shifting follows. In TS38.331, the SMTC configuration (smtc4list-r17) is independent from the cell list in the SI (e.g., SIB2, SIB3 and SIB4), then it’s ambiguous to UE which satellite shall be associated with which SMTC, and therefore, the SMTC shifting will be problematic as described in figure 1. In our view, it would be desirable if the association between satellite and SMTC configuration can be provided to UE to facilitate the dynamic SMTC shifting based on satellite moving.

Observation 2: it would be desirable if the association between satellites and SMTC configuration can be provided to UE to facilitate the dynamic SMTC shifting based on satellite moving.

However, we understand the core part of this WI is closed and enhancement solutions to support such dynamic SMTC shifting feature will need dedicated RRM work in RAN4, and therefore we recommend to include this feature in the Rel-18 NR NTN enhancements WI scope.

Proposal 4: Add one new objective of RRM enhancement for dynamic SMTC shifting (RAN4) into the Rel-18 NR NTN enhancements WI.
Conclusion
Based on the discussions above, we have the following observation and proposals.
Observation 1: Without the agreement of definition of UE and gNB Rx-Tx time difference, the objective of network verified UE location has small chance to be completed in RAN1 #114 meeting.
Proposal 1: RAN plenary guidance is needed for the definition of UE and gNB Rx-Tx time difference, so that RAN1 can proceed to the detailed designs in RAN1 #114 meeting. 
Proposal 2: DL-TDoA methods for network verified UE location are removed from the objective. 
Proposal 3: Multi-RTT methods with multiple satellites in view by the UE for network verified UE location are removed from the objective. 
Observation 2: it would be desirable if the association between satellites and SMTC configuration can be provided to UE to facilitate the dynamic SMTC shifting based on satellite moving.

Proposal 4: Add one new objective of RRM enhancement for dynamic SMTC shifting (RAN4) into the Rel-18 NR NTN enhancements WI.
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