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Introduction
[bookmark: _Hlk110949617]The WI description for RAN4 work related to NR over NTN was presented in [1]. Following the progress of RAN4 on the topic, it was approved an extension for the WI activities, in order to address eventual open issues. The WI exception list provided in [2] includes RAN4 RRM requirements, with the provision for clarifications and addressing possible inconsistencies. This contribution proposes further clarification for issues regarding the consistency of GNSS-related operation by UEs in NTN. In [3] several issues are listed, of which we discuss several in the following sections.
Discussion
The mobility procedures for UEs in IDLE MODE, when connected to NTN cells, to a large extent reuse the mobility procedures for the UE connected to a Terrestrial Network (TN). However, it was required to introduce new parameters to tune the UE behaviour, justified by the distance between the UE and the satellite and between the satellites themselves. This has led to slightly different RRM requirements for UE mobility, such as listed below [4], from TS 38.133:
The document in [5] provides discussion about the need to introduce the requirements for the measurement distance between the UE and the SAN. The need for such requirements are justified, as several procedures require the UE to calculate such distance, as stated in TS 38.133 and exemplified below:
	4.2C.2.2	Measurement and evaluation of serving cell 
(...)
If the UE is not configured with‘t-Service’ [2] in the serving cell and if the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-frequency, inter-frequency and inter-RAT information indicated in the system information for [10 s], the UE shall initiate cell selection procedures for the selected PLMN as defined in [clause TBD].
If the UE is configured with ‘t-Service’ in the serving cell then the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304 when any of the following conditions is fulfilled:
-	If the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-frequency, inter-frequency and inter-RAT information indicated in the system information within 10 s since time instance T1 provided that ‘t-Service’ > T1 or
-	If the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-frequency, inter-frequency and inter-RAT information indicated in the system information within 10 s since the time instance ‘t-Service’.
(…)
4.2C.2.3	Measurements of intra-frequency NR cells 
(…)
The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in [clause TBD] within Kmulti_SMTC * Tdetect,NR_Intra when that Treselection= 0 . An intra frequency cell is considered to be detectable according to the conditions defined in [clause TBD] for a corresponding Band.
The UE shall measure SS-RSRP and SS-RSRQ at least every Kmulti_SMTC * Tmeasure,NR_Intra (see table 4.2C.2.3-1) if the UE does not support [capability for enhanced requirements] or if the [NW configuration for enhanced requirements] is not enabled, or every Kmulti_SMTC * Tmeasure,NR_Intra (see table 4.2C.2.3-2) if the UE supports [capability for enhanced requiremetns] and the [NW configuration for enhanced requirements] is enabled, for intra-frequency cells that are identified and measured according to the measurement rules.
The UE shall filter SS-RSRP and SS-RSRQ measurements of each measured intra-frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Kmulti_SMTC * Tmeasure,NR_Intra/2.
The parameter Kmulti_SMTC is the scaling factor for measurements of multiple SMTCs which correspond to different satellites [clause TBD].

(…)	
If [serving cell service time information] is broadcasted and applicable, UE shall be able to detect, measure, and evaluate neighbour cells before the serving cell stops serving the area regardless of whether the distance condition based on serving cell reference location is met [or the legacy Srxlev/Squal condition are met], and when to start the detection, measurement and evaluation on neighbour cells is up to UE implementation. This requirement does not apply when the time span from the last slot of SI transmission within SI modification period where the broadcasting of [serving cell service time information] is started to the first slot when the cell is scheduled to stop serving the area according to the broadcasted information is less than Ttrigger. 
	Ttrigger = max(Tdetect,NR_Intra, Kcarrier* Tdetect,NR_Inter),

4.2C.2.4	Measurements of inter-frequency NR cells
If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, and the distance between UE and serving cell reference location is smaller than [threshold] if the [threshold] is configured and UE has location information, then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause TBD.
If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, or the distance between UE and serving cell reference location is larger than [threshold] if the [threshold] is configured and UE has location information, then the UE shall search for and measure inter-frequency layers of higher, equal or lower priority in preparation for possible reselection. c
The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS38.304 [1] within Kmulti_SMTC * Kcarrier * Tdetect,NR_Inter if the UE does not support [capability for enhanced requriements] or if the [NW configuration for enhanced requirements] is not enabled, or within Kmulti_SMTC * Kcarrier * Tdetect,NR_Inter_enh if the UE supports [capability for enhanced requirements] and the [NW configuration for enhanced requirements] is enabled, if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells when Treselection = 0 provided that the reselection criteria is met by a margin of at least [TBD]dB in FR1 for reselections based on ranking or [TBD]dB in FR1 for SS-RSRP reselections based on absolute priorities or [TBD]dB in FR1 for SS-RSRQ reselections based on absolute priorities. The parameter Kcarrier is the number of NR inter-frequency carriers indicated by the serving cell. 





The distance between the UE and the cell reference location, the parameters K_multi and t-service all provide new requirements for the UE that are essential for the UE specified behaviour for cell reselection procedures. Therefore, when designing the new test case for NTN UEs the behaviour of the UE in the presence of these parameters must be evaluated. 
· The parameter “t-service” is used to specify when the UE is expected to start measurements and there is an interplay between t-service and T1. 
· The parameter “k_multi” is a scaling factor for the detection, measurement and evaluation intervals. 
· The pdistance between UE and serving cell is a criteria for UE to initiate inter-frequency measurements. 
Therefore we propose:
Proposal 1: Design the test case for intra-frequency and inter frequency cell reslection to evaluate the UE response to “t-service” configuration. Include in the test case both trigger cases: “t-service+10” and “T1+10”. 
Proposal 2: Discuss whether to include “K_multi” parameter in the tests, and how to evaluate for it. 
Proposal 3: Include a test case where the UE inter-frequency cell reselection criteria is triggered by the distance threshold. 

Regarding the specification on the distance threshold as criteria for triggering cell reselection, the reasoning to specify the parameter “Dmargin” seems to be unclear. It can either represent a parameter for an additional margin or an accepted range for measurement accuracy. 
 If the idea behind “DMargin” is to specify for the maximum measurement accuracy error accepted from the UE, it is better to say explicitly what is the accuracy for the “distance threshold” measurement and consider this accuracy when evaluating the test case. If the idea is to have a new added margin as a parameter, it would be unnecessary: it is not a parameter configured by the network towards the UE, as there is no currently signalling support for it, nor expected signalling provisioning by RAN work. Moreover, the distance threshold parameter provisioned in TS 38.331 [2], currently support 50 meters granularity, so there is no need to make the threshold distance equal to  “d-threshold + Dmargin” if the value for Dmargin can be absorbed into the “d-threshold”. 

Proposal 4: Clarify if Dmargin is an accuracy requirement or effectively a margin to be added to the distance threshold.  If Dmargin is an accuracy requirement, it should be explicitly specified as such. 


Conclusion
Based on the discussion provided in this document, we therefore propose: 
Proposal 1: Design the test case for intra-frequency and inter frequency cell reslection to evaluate the UE response to “t-service” configuration. Include in the test case both trigger cases: “t-service+10” and “T1+10”. 
Proposal 2: Discuss whether to include “K_multi” parameter in the tests, and how to evaluate for it. 
Proposal 3: Include a test case where the UE inter-frequency cell reselection criteria is triggered by the distance threshold. 
Proposal 4: Clarify if Dmargin is an accuracy requirement or effectively a margin to be added to the distance threshold.  If Dmargin is an accuracy requirement, it should be explicitly specified as such. 
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