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[bookmark: _Toc116995841]Introduction
In Rel-17, support for NB-IoT and eMTC over NTN was studied in [1] and defined in RAN1, RAN2, and RAN3 under the Work Item described in [2].  For continuing the work, a WI for enhanced NB-IoT/eMTC operation in NTN was also approved [3]. The discussions on this WI were started in RAN4 #108 and the way forward was captured in [4]. The discussions ensued for the next meetings, with the current Way-Forward presented in  [5]. The present document aims at discussing the open issues on the performance test cases for this WI. 

[bookmark: _Toc116995842]Discussion
Open Issues
In previous WF [5], a list of potential test cases was identified and listed for further discussion. In this contribution we will assess this list and provide our point of view on some of the open issues 
Test cases upon t-ServiceStart
In the Way-Forward, one of the open issues regards the configuration of  t-ServiceStart for the test cases:
	Issue 2-3-4: For NB/eMTC, test cases upon t-ServiceStart
[bookmark: OLE_LINK31]<Wayforward>
· FFS RAN4 to introduce tests as follows for verify the UE can be scheduled on the serving cell depending on whether t-ServiceStart is reached or not:
· Subtest 1: UE is scheduled on the serving cell and t-ServiceStart is not reached .
· Subtest 2: t-ServiceStart is reached and UE performs negibhour cell measurements. 




We believe it is important to configure some test cases with t-serviceStart configured, in order to determine whether the UE maintains the reachability (i.e. no restriction) when a neighbor cell is configured for measurements but t-ServiceStart is not reached. For that, we believe we could introduce a test case for eMTC, such that:
[bookmark: _Toc163500314]For eMTC introduce a intra-frequency measurement test case where t-serviceStart is configured and 2 time instants are defined:
a. [bookmark: _Toc163500315]T1: Initial test conditions, UE receives the RRC configuration for measuring the neighbor cell configured with t-serviceStart. T1 ends at t-serviceStart, and the UE shall be reachable by the eNB during the measurement gap opportunities in T1. 
b. [bookmark: _Toc163500316]T2: Initiated at t-serviceStart, when Cell 2 becomes available. UE shall start measurements on the neighbor cell and send the measurement report.

For NB-IoT, such test cases has limited advantages, as the UEs only perform measurements using a “best-effort” approach, and there is never an interruption on the UE reachability. 
[bookmark: _Toc163500317]Do not introduce the test case for NB-IoT where t-serviceStart is configured. 

Distance and time based measurement initiation
Also left as an open issue in the previous meeting, the introduction of test cases based on distance and tibe based triggers for RRC idle and RRC connected mode: 
	Issue 2-3-6: Cell setting
[bookmark: OLE_LINK37][bookmark: OLE_LINK35]<Wayforward>
· FFS
· For NB-IoT/eMTC introduce distance-based measurement triggering test cases for RRC Idle and RRC connected modes in Earth moving cell scenarios.
·  For NB-IoT/eMTC introduce time-based measurement triggering test cases for RRC Idle and RRC connected modes in Earth Fixed cell scenarios.




For time-based measurement initiation, in NB-IoT, it only states that the measurement shall be started before t-service, but do not state exactly when, as those measurements are performed in “best-effort” mode.
[bookmark: _Toc163500318]Do not test time-based measurement triggering in connected mode for NB-IoT.
 Therefore, the actual gain provided by this feature is hardly captured in the test case, and therefore, it is not worthy testing it. Likewise, the distance-based measurement triggering, at best, would slightly accelerate the RRC-reestablishment for the UE, which also has limited gain. 
[bookmark: _Toc163500319]Do not test distance-based measurement triggering in connected mode for NB-IoT. 

Test cases with GNSS gap
Another open issue discussed for the performance part of this WI, was related to the adoption of new test cases to evaluate GNSS MG behavior by the UE:
	Issue 2-4-1: For eMTC, test case with GNSS gap
<Wayforward>
· [bookmark: _Hlk163226332]FFS RAN4 to introduce tests as follows for verify the GNSS measurement when the GNSS gaps overlaps with the mobility measurement gaps for eMTC, considering selecting a short GNSS gap length to make test practical:
· Subtest 1: gaps are colliding and GNSS measurements are performed and neighbour cell measurements are not performed. 
· Subtest 2: GNSS measurement is completed and UE performs neighbour cell measurements. 




It is unclear whether any verifiable behavior can be evaluated in the test cases:
· When GNSS-MN is “ON”, the UE is ALLOWED to not perform radio measurements. But it is not prevented to do so (assuming some UE implementations might allow both measurements). 
· When GNSS-MG is “OFF”, the UE has to perform all measurements, normally, this is the standard procedure. 
It is hard to quantify what actually is being evaluated here. Therefore
[bookmark: _Toc163500320]Do not introduce GNSS-MG test cases unless needed to verify a measurable UE behaviour. 
Open Issues
In the core part, several of the mobility measurements requirements, for both RRC_IDLE and RRC_CONNECTED, are impacted by the neighbor cell satellite. Whereas a neighbor cell associated to the same satellite would not need the application of the “K_satellite”, the same would not be true for cells belonging to a different satellite. 
In Connected Mode, the UL re-synchronization needed to complete the HO execution also differs whether the target cell is associated to the same (UL synchronization is maintained) or different satellite (UL re-synchronization is needed). Because of this, mobility procedures and requirements need to be checked for both types of neighbor cell (associated to serving or neighbor cell). Based on this, we propose:
[bookmark: _Toc163500321]For Idle and Connected mode mobility test cases, select half of the test cases to be tested with the neighbor cell associated to a different satellite. 

[bookmark: _Toc116995848]Conclusion
The paper has discussed the work item on enhancements of IoT/eMTC NTN deployments in special in what regards the testability of mobility aspects. The following observations and proposals are presented as an outcome of the discussions above:
Proposal 1: For eMTC introduce a intra-frequency measurement test case where t-serviceStart is configured and 2 time instants are defined:
a.	T1: Initial test conditions, UE receives the RRC configuration for measuring the neighbor cell configured with t-serviceStart. T1 ends at t-serviceStart, and the UE shall be reachable by the eNB during the measurement gap opportunities in T1.
b.	T2: Initiated at t-serviceStart, when Cell 2 becomes available. UE shall start measurements on the neighbor cell and send the measurement report.
Proposal 2: Do not introduce the test case for NB-IoT where t-serviceStart is configured.
Proposal 3: Do not test time-based measurement triggering in connected mode for NB-IoT.
Proposal 4: Do not test distance-based measurement triggering in connected mode for NB-IoT.
Proposal 5: Do not introduce GNSS-MG test cases unless needed to verify a measurable UE behaviour.
Proposal 6: For Idle and Connected mode mobility test cases, select half of the test cases to be tested with the neighbor cell associated to a different satellite.
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