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1.	Introduction
We present our views on the following aspects:
· Test Cases for Multiple NGSO Satellites
· Testability Issues
· GNSS Position Acquisition Method
· Gap between Segmented UL Transmissions
2. 	Discussion
Test Cases for Multiple NGSO Satellites
As explained in our companion paper on AI 10.5.5, Rel-17 IoT UE won’t be provided with neighbour cell’s satellite information and cannot tell whether the neighbour cells configured for measurements belong to the same satellite or not because the serving satellite information (servingSatelliteInfo in SIB31) does not include a list of cells served by the satellite.

Proposal 1: RAN4 to not define test cases for neighbor cell measurement and handover.

Testability Issues
Based on the research of satellite dwell time of the deployed LEO satellites, it was found that there can be potential testability issues depending on the number of total test iterations per test if satellite orbit and UE position are not properly set, e.g. depending on UE location, time, and date, the dwell time varies from a few seconds to +10 mins. Note that there are also multiple sources that cause testing delays in practice before and during the test, e.g. delays due to UE attachment and RRC setup procedure before the test and TE transmission power adjustment, channel fader initialization, etc during the test. Due to the issues TE may end up having to repeat “stop-and-restart” the test until it finishes all the required test iterations. Considering even an initial access procedure alone takes a very long time for IoT UE to go through and the IoT UEs typically requires a large number of re-transmissions and such, the issue of short dwell time of NGSO satellites will seriously affect IoT NTN testability.

Observation 1: Due the following issues, TE may have to repeat stop-and-restart the test until it finishes the rest test iterations.
· A length of dwell time that a satellite can remain in a detectable and measurable condition depends on the UE location and the satellite’s orbit.
· [bookmark: _Hlk126829013]According to Iridium satellite constellation, depending on UE location, time, and date, the dwell time varies from a few seconds to +10 mins.
· After initial test set up procedures, e.g. UE attachment, RRC setup procedure, TE transmission power adjustment, channel fader initialization, and so on, it may not leave TE with enough time for a full set of test iterations.
· The above issue will be more serious in IoT NTN than NR NTN because of the large number of repetitions for DL channel/signal receptions.

There is one open issue related to the above observation, and we believe RAN4 should not define a test case involving cell detection when the target cell is in enhanced coverage for NGSO
· Issue 8-1: List of Tests – General 
· FFS whether to define test case involving cell detection when the target cell is in enhanced coverage for NGSO.

Proposal 2: RAN4 to not define test case involving cell detection when the target cell is in enhanced coverage for NGSO

GNSS Position Acquisition Method
To simplify test procedures and avoid potential testability issues due to, e.g. an inadequate dwell time, that a satellite can remain in a detectable and measurable condition, as explained, we support the “AC command” based UE location acquisition method, which is the simplest and would not leave much uncertainty in terms of testability.

Proposal 3: For NTN UE timing test cases, RAN4 to suggest RAN5 use AT command approach to program UE location. With the AT command approach, RAN4 to remove [X≥50]% of margin added to the accuracy requirement to account for UE GNSS based location estimation error (up to 50m) from the UE accuracy requirements in UE UL timing test cases. FFS on X. If X=50, 8*Ts will be removed from the current UE UL timing accuracy requirements in the test cases.

Gap between Segmented UL Transmissions
There is one open issue about a new UE behavior which may not be complaint with RAN1 spec.
· Issue 8-1: List of Tests – General 
· FFS whether to define test case for UL segmented transmission gap for UE dropping of UL resources. The new test is applicable for UEs that indicate this capability. 
· The transmission gap for UE dropping of UL resources does not apply when the timing advance is decreasing from one segment to the next segment.
· RAN4 to reply the LS from RAN1 indicating the segmented transmission will be taken into account when developing test cases

According to the RAN1/RAN2 spec, UE shall skip UL samples within the gap if configured as per UE capability. In other words, NW will expect a UE behavior consistent with the configuration. Besides, NW would not even know whether the UE TA increases or decreases at the boundary of the configured UL segments.

Observation 2: NW does not know whether UE TA increases or decreases at the boundary of the configured UL segments.

Proposal 3: RAN4 to not re-define UE behavior during the gap between segment transmissions
Proposal 4: Tx samples within gap between segment transmissions should not be taken into account in performance measurement at TE

3.	Conclusion
In this paper, we proposed the following.
Test Cases for Multiple NGSO Satellites
Proposal 1: RAN4 to not define test cases for neighbor cell measurement and handover.

Testability Issues
Observation 1: Due the following issues, TE may have to repeat stop-and-restart the test until it finishes the rest test iterations.
· A length of dwell time that a satellite can remain in a detectable and measurable condition depends on the UE location and the satellite’s orbit.
· According to Iridium satellite constellation, depending on UE location, time, and date, the dwell time varies from a few seconds to +10 mins.
· After initial test set up procedures, e.g. UE attachment, RRC setup procedure, TE transmission power adjustment, channel fader initialization, and so on, it may not leave TE with enough time for a full set of test iterations.
· The above issue will be more serious in IoT NTN than NR NTN because of the large number of repetitions for DL channel/signal receptions.
Proposal 2: RAN4 to not define test case involving cell detection when the target cell is in enhanced coverage for NGSO

GNSS Position Acquisition Method
Proposal 3: For NTN UE timing test cases, RAN4 to suggest RAN5 use AT command approach to program UE location. With the AT command approach, RAN4 to remove [X≥50]% of margin added to the accuracy requirement to account for UE GNSS based location estimation error (up to 50m) from the UE accuracy requirements in UE UL timing test cases. FFS on X. If X=50, 8*Ts will be removed from the current UE UL timing accuracy requirements in the test cases.

Gap between Segmented UL Transmissions
Observation 2: NW does not know whether UE TA increases or decreases at the boundary of the configured UL segments.
Proposal 3: RAN4 to not re-define UE behavior during the gap between segment transmissions
Proposal 4: Tx samples within gap between segment transmissions should not be taken into account in performance measurement at TE
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