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Introduction
RRM performance requirements for NTN are discussed in RAN4#103-e, and the outcomes are captured in WF [1]. Based on [1], the following issues need to be further discussed.
· Measurement accuracy requirements
· NTN specific test setup 
· NTN RRM TC list
· NTN RRM TC applicability 
In this paper we will provide our views on above open issues for NTN RRM performance requirements.
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Measurement accuracy requirements
	· Issue 3-1-1: Margin assumption for evaluating measurement accuracy for NTN RRM
· Option 1: 
· RAN4 to discuss the assumption on the time and frequency error for evaluating the accuracy performance. Inputs from the satellite system vendors are appreciated.
· Option 2: 
· Introduce margin for propagator model error when evaluating the accuracy performance.


In our view, option 1 and option 2 are not exclusive with each other. Based on option 1, RAN4 will discuss the assumption on the T/F error, and if it turns out to be too large for UE to meet the current TN accuracy, some margin should be added to the accuracy requirements as in option 2. 
In NTN, one difference from TN is that the timing and frequency of the measurement is determined by the UE based on the ephemeris information. In particular for LEO, the received signal from each satellite has a large time and frequency offset compared to the serving cell, and can be drifting. UE needs to compensate the time/frequency offset when performing the measurement, otherwise if it simply uses the serving cell receiving parameters, the measurement performance would be very poor.
The accuracy performance depends on how well UE can predict the time/frequency offset when performing measurement. The prediction is based on the ephemeris information for the target satellite. There are two error sources: 1) the inaccuracy of the ephemeris information and 2) the prediction error at the UE. 
We suggest RAN4 to discuss what assumptions should be made for the time and frequency error for evaluating the accuracy performance. 
One possible difference between option 1 and option 2 is whether the inaccuracy of the ephemeris information should be considered when evaluating the accuracy. We do agree that the inaccuracy of the ephemeris information has nothing to do with the UE performance, and it is not something UE can help, so one way of defining requirements is to base on a side condition that the ephemeris information is perfect. 
On the other hand, the requirements should be defined for typical conditions, i.e. if in the real world the inaccuracy of ephemeris information is unavoidable and can cause large T/F error (thus has large impacts on the accuracy), then the imperfection should be considered in side condition and accuracy. 
To determine the assumption on the time and frequency error, and the side condition related to ephemeris information accuracy, we understand some inputs from the satellite system vendors are needed. 
Proposal 1: RAN4 to discuss the assumption on the time and frequency error and the side condition related to ephemeris information for the accuracy requirements. Inputs from the satellite system vendors are appreciated.
NTN specific test setup 
In RAN4#103-e, one issue raised by companies is the NTN specific test setup. In our view, the most outstanding issue for NTN RRM tests is to define the orbit parameters for the virtual satellite. We expect that in the test the TE will simulate satellites, and as a result, at least for LEO UE will see time varying propagation delay, receive time and Doppler. This needs to be modelled for the test otherwise the test setup would be quite similar to TN, and NTN specific implementations (e.g. transmit timing based on UE specific TA, measurement based on predicted T/F offset) cannot be verified.
We understand some RMC for the virtual satellite need to be defined in 38.133. A reference is the setup in 38.171 for A-GNSS. Since there is no assistance data for NTN but the information of the satellites are described via ephemeris information, we assume ephemeris information can be used to describe the needed parameters for the virtual satellites. Other parameters, if required, e.g. the elevation angle and polarization can be also defined separately.
The TE transmission should simulate the satellite movement corresponding to the ephemeris, e.g. by changing the Tx timing and frequency so that it will appear as a satellite to the UE. Whether and how the Tx power of the TE should be changed can be further discussed.
Proposal 2: RAN4 to define orbit parameters for the virtual satellites as RMC in 38.133, e.g. in the format of ephemeris information. Other parameters, if required, can be also defined separately.
Proposal 3: For RRM tests, the transmission timing, frequency and power of the TE should be aligned with the RMC for the virtual satellite. 
NTN RRM TC list
Before RAN4#104-e, a list of TCs are shared by the moderator (Xiaomi) on the RAN4 email reflector. In our view, some of the TCs are not necessary for NTN. 
Random access: in our view, the main performance aspects for RA procedure is the Tx timing and power for the PRACH, and other procedures like RAR reception are functional. If a UE can pass the tests for Tx timing and measurement accuracy, it should be able to correctly determine the Tx timing and power for the PRACH, so it is not necessary to test RA procedure for NTN.
PL-RS switching: the switching delay is the sum of the MAC CE processing delay and the measurement delay (only for the unknown case), and the measurement of PL-RS is rather similar to L3 measurement.
Intra-frequency measurement with gap and Inter-frequency measurement without gap: the measurement tests should focus on NTN specific aspects, but not on measurement with or without gap. The NTN specific aspects like multiple SMTC, multiple Doppler and multiple MGs can be already verified with the typical measurement scenario, i.e. intra-frequency without gap and inter-frequency with gap.
Proposal 4: RAN4 not to define the following TCs for NTN.
· Random access
· PL-RS switching 
· Intra-frequency measurement with gap
· Inter-frequency measurement without gap
NTN RRM TC applicability 
	· Issue 3-2-1: Test coverage in term of scenarios for NTN RRM test cases.
· Option 1:
· The RRM test for NTN WI should focus on LEO. One neighbour satellite is modelled in the tests besides the serving satellite.
· Option 2:
· The RRM test should consider both LEO and GEO scenario, which can be determined by case-by-case basis. 
· One neighbour satellite is modelled in the tests besides the serving satellite.


Based on our understanding, RAN2 has introduced the following UE capability.
	ntn-ScenarioSupport-r17
Indicates whether the UE supports the NTN features in GSO scenario or NGSO scenario. If a UE does not include this field but includes nonTerrestrialNetwork-r17, the UE supports the NTN features for both GSO and NGSO scenarios, and also supports mobility between GSO and NGSO scenarios.


With the capability, a UE can indicate the support of GEO, LEO or both. Therefore, RAN4 needs to define TCs for both GEO and LEO, otherwise a UE supporting only one of them cannot be tested. Of course, some requirements that are specific to a specific satellite type, e.g. time or location based CHO, should be defined only for the applicable satellite type.
One editorial issue is whether the TCs for GEO and LEO should be captured in the same or separate clauses. Since the test setup except for the virtual satellite RMC are similar for GEO and LEO, it may be meaningful to have both tests in the same test case (i.e. same clause). We have no strong view, but it would be good if companies can align the approach when drafting CRs.
Proposal 5: As a generic principle, RAN4 to define TCs for both GEO and LEO. Further discuss if the TCs for GEO and LEO should be captured in the same or separate clauses.
For UE supporting both GEO and LEO, we suggest UE only needs to pass one of the tests in order to save the testing efforts. Since LEO is a more challenging scenario compared to GEO (which is more close to TN), the suggestion is that UE is only required to pass the test for LEO.
Proposal 6: UE supporting both GEO and LEO is only required to pass the test for LEO.
Conclusions
In this paper we provided our views on open issues for NTN RRM performance requirements.
Proposal 1: RAN4 to discuss the assumption on the time and frequency error and the side condition related to ephemeris information for the accuracy requirements. Inputs from the satellite system vendors are appreciated.
Proposal 2: RAN4 to define orbit parameters for the virtual satellites as RMC in 38.133, e.g. in the format of ephemeris information. Other parameters, if required, can be also defined separately.
Proposal 3: For RRM tests, the transmission timing, frequency and power of the TE should be aligned with the RMC for the virtual satellite. 
Proposal 4: RAN4 not to define the following TCs for NTN.
· Random access
· PL-RS switching 
· Intra-frequency measurement with gap
· Inter-frequency measurement without gap
Proposal 5: As a generic principle, RAN4 to define TCs for both GEO and LEO. Further discuss if the TCs for GEO and LEO should be captured in the same or separate clauses.
Proposal 6: UE supporting both GEO and LEO is only required to pass the test for LEO.
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