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Introduction
NTN RRM core requirements for measurement were discussed in RAN4#102-e. According to the work plan, RAN4 is supposed to start the performance part for the WI, and in this paper, we will provide our views on the measurement accuracy and test cases for NTN. 
Discussion
Measurement accuracy
The accuracy requirements are based on the measurement period and side conditions. 
· The measurement period for NTN, in terms of number of samples, is same as in TN.
· On the side conditions in earlier RAN4 meetings, it was agreed that the Es/Iot side condition is re-used from TN, but the other conditions may need to be discussed.
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. 
· On the time error, due to large time drift in LEO, UE will need to correct the measurement timing based on the ephemeris information during the measurement period, and if the prediction error is larger than CP, the measurement performance can be degraded.
· On the frequency error, if the frequency error is large e.g. as in HST, it may cause some impacts to the accuracy performance, and if it turns out to be on the same level as in TN mobility scenario, e.g. tens to hundred Hz, there should be no problem to re-use the TN accuracy.
To determine the assumption on the time and frequency error, we understand some inputs from the satellite system vendors are needed.
Proposal 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.
Test cases
One general issue for NTN RRM test cases is the test coverage in terms of scenarios. In our view, the RRM requirements for GEO are quite similar to that in TN, so it is more meaningful to focus on the tests for LEO. Most of the new requirements specific for NTN, e.g. time or location triggered measurement, multiple SMTCs per MO are more relevant for LEO. 
To simplify the test setup, we suggest that at most one satellite is modelled in the tests besides the serving satellite. This should be sufficient to verify most of the RRM requirements, e.g. measurement with multiple SMTC, time/frequency tracking based on neighbor cell ephemeris information etc.
Proposal 2: The RRM test for NTN WI should focus on LEO. At most one satellite is modelled in the tests besides the serving satellite.
On the exact TCs, based on the core requirements, we believe the following TCs corresponding to existing TCs in clause A.6 should be defined for NTN. 
It is noted that in the list below, we suggest to define TCs for those requirements that are different from the TN counterpart, i.e. if the NTN requirements are same as TN, then our proposal is not to define new TC for this requirement because the performance can be already verified by the test case defined for TN.
In addition, some of the new NTN specific requirements should be accounted in the test setup. For example, in idle mode we have reselection measurement triggered by time or location; for CHO we also have time and location condition in combination with the legacy RRM condition; for RRM measurement we have multiple SMTC and multiple satellites. 
Proposal 3: Define the following TCs corresponding to existing TCs in clause A.6 for NTN
· Cell reselection to intra- and inter-frequency neighbor cell
· Including reselection measurement based on time and location trigger
· Intra- and inter-frequency HO with known cell
· Intra- and inter-frequency CHO
· Including CHO with time or location condition
· UE transmit timing
· RLM and BFR
· Intra-frequency measurement delay
· Including 2 SMTCs per MO with and without collision
· Including 2 satellites per SMTC
· Inter-frequency measurement delay
· Including 2 MGs
· L1-RSRP measurement delay
· RRM measurement accuracy
Conclusions
In this paper we provided our views on measurement accuracy and TCs for NTN.
Proposal 1: RAN4 to discuss the assumption on the frequency error for evaluating the accuracy performance. Inputs from the satellite system vendors are appreciated.
Proposal 2: The RRM test for NTN WI should focus on LEO. At most one satellite is modelled in the tests besides the serving satellite.
Proposal 3: Define the following TCs corresponding to existing TCs in clause A.6 for NTN
· Cell reselection to intra- and inter-frequency neighbor cell
· Including reselection measurement based on time and location trigger
· Intra- and inter-frequency HO with known cell
· Intra- and inter-frequency CHO
· Including CHO with time or location condition
· UE transmit timing
· RLM and BFR
· Intra-frequency measurement delay
· Including 2 SMTCs per MO with and without collision
· Including 2 satellites per SMTC
· Inter-frequency measurement delay
· Including 2 MGs
· L1-RSRP measurement delay
· RRM measurement accuracy
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