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1. Introduction
In Rel-18, the core part on NR NTN Enhancements have been finalized, which include NTN bands above 10GHz, NW verified UE location and NTN mobility enhancements. The latest progress was captured in WF [1]. As per the working plan, the discussion on performance requirements on NTN needs to be triggered. In the last meeting, companies provided initial thinking on the coverage of test cases and no details were discussed. The summary on baseline requirements were captured in [1]. Based on it, we would like to further provide our views on the test cases design for NTN bands above 10GHz in this paper.
2. Discussion
	Issue 6-2: NTN bands above 10 GHz
Agreement: 
· For FR2-NTN Type 1 and Type 2 UEs, the below are baseline. Type 1 and Type 2 UEs can have different sets of test cases.
· RRC Idle and Inactive mobility in intra-satellite scenario
· UL timing accuracy
· L1-RSRP
· RLM
· L3 measurements in intra-satellite scenario
· Intra-satellite Handover
· Blind inter-satellite Handover
· For relative accuracy for intra-frequency measurement, FFS whether to define requirements for intra-sat only based on the assumption of same Rx beam.



The agreed are shown as above. Next, we would provide our views on test cases design for each requirement. 
2.1 RRC Idle and Inactive mobility in intra-satellite scenario
For RRC Idle and Inactive mobility in intra-satellite case, based on agreement reached in RAN4#108bis, for both Type 1 and Type 2 UE, the requirements on RRC Idle and Inactive mobility in intra-satellite scenario reuse FR1 NTN requirements with Ksatellite = 1. Following the same logic, the legacy test on for RRC Idle mobility FR1 NTN including test configuration and procedure can also be reused for designing the test on intra-satellite for FR2 NTN. Specifically, there already have intra-frequency and inter-frequency cases defined in FR1 NTN. To reduce the test burden, we suggest to only define one of intra-frequency or inter-frequency cases in FR2 NTN for intra-satellite without further differentiation on Type 1 and Type 2 UE.
Proposal 1: To reduce the number of test cases, RAN4 to only define tests for RRC Idle mobility in intra-satellite scenario either for FR2 intra-frequency or inter-frequency case. The legacy test configurations for test cases on RRC Idle and Inactive mobility in FR1-NTN can be reused.
2.2 UL timing accuracy
For UL timing accuracy, there are two scenarios as 60kHz and 120kHz of UL SCS. For 60kHz of UL SCS, considering it was agreed that the same timing requirement is applicable for all cases, we can consider to define the common tests including UE Transmit Timing requirement and timing advance adjustment accuracy requirement to cover Case 1, Case 2 and Case 3. 
And for the UE Transmit Timing requirement for 120kHz of UL SCS, the difference between Case 1 and Case 2 is that additional side condition on update rate of ephemeris information is required for Case 2. We can also only introduce one case to cover Case 1 and Case 2. The side condition of Case 2 can be added as the test configuration to guarantee in the test. And for Case 3, based on the conclusion reached in last meeting, 10Ts is defined as the max timing error for 120kHz of UL SCS. It needs one individual test to verify the Transmit Timing requirement for mobile UE in GSO scenario.
Proposal 2: RAN4 to verify following cases on transmit timing for NTN bands above 10GHz, including 
· UL SCS is 60kHz
· NR UE Transmit Timing Test for FR2 (common test for Case 1,2,3)
· SA FR2 timing advance adjustment accuracy (common test for Case 1,2,3)
· UL SCS is 120kHz
· NR UE Transmit Timing Test for FR2 (common test for Case 1 and case 2), with the test assumption that ephemeris information be refreshed (i.e. update rate of ephemeris information in SIB19) at least every 7 seconds
· NR UE Transmit Timing Test for FR2 assumed that UE is mobile for GSO (case 3)
· SA FR2 timing advance adjustment accuracy (common test for Case 1,2,3)
2.3 L1-RSRP
Based on following agreement reach in the core part, the legacy L1-RSRP measurement for FR1 NTN requirements is reused for FR2 NTN, which assumes that Same UE Rx beam is used for both serving and neighboring cells which belong to the same sat and no Rx beam sweeping is considered for RRM requirement design. From this perspective, we don’t see strong motivation to define similar test for verifying L1-RSRP measurement accuracy for FR2 NTN case.
	Issue 2-2: L1 measurements
Agreement:
· For Type 1 and Type 2 UE, L1-RSRP measurements are the same as the existing FR1 NTN requirements (9.5C).



Proposal 3: Considering L1-RSRP requirements for FR1 NTN is reused for FR2 NTN with the assumption that L1-RSRP measurement delay without beam sweeping scaling factor, we suggest not to introduce new test on L1-RSRP measurement specifically for NTN bands above 10GHz
2.4 RLM
For this part, we prefer to introduce corresponding tests to verify the DL radio link quality. The legacy RLM requirements on FR1 NTN can be reused for FR2 NTN assumed that the measurement delay without beam sweeping scaling factor. 
Proposal 4: RAN4 to introduce new tests on RLM measurement specifically for NTN bands above 10GHz
2.5 L3 measurements in intra-satellite scenario
For the accuracy requirements for L3 measurement in NTN bands above 10GHz, we propose to reuse TN FR2 accuracy requirements. Specifically, companies raised the noticeable issue on the difference for relative accuracy for intra-frequency measurement for Ka band. Considering for L3 measurement, only intra-satellite with same Rx beam is assumed, the margin introduced from using different Rx beam for two cells can be offset. It is reasonable for us. We are also open to discuss whether to reduce the RF margin for relative accuracy for intra-frequency measurement.
Proposal 5: The measurement accuracy requirements for TN FR2 can be reused to define the corresponding requirements for NTN bands above 10GHz. Specifically, RAN4 to discuss if any adaptation is needed for relative accuracy for intra-frequency measurement with the assumption of same Rx beam
2.6 [bookmark: _GoBack]Intra-satellite and blind inter-satellite Handover
For handover requirements for Ka band, compared with the existing HO for FR1 NTN, the biggest difference is shown in the inter-satellite scenario, which an additional interruption component for UE beam refinement for Type 1 UE and for beam steering for Type 2 UE. This part shall be tested for Type 1 and 2 UE on both intra-frequency and inter-frequency. And for intra-satellite HO/CHO, considering the requirements are the same as the existing FR1 NTN HO/CHO requirements, to reduce the test burden, RAN4 can select some of tests to define on handover, time based and distance-based CHO.
Proposal 6: For the test design for intra-satellite HO/CHO, RAN4 to define the test cases on handover, time based and distance-based CHO.
Proposal 7: RAN4 to separately define tests for Type 1 and Type 2 UE to verify the delay of inter-satellite handover on intra-frequency and inter-frequency. 
3. Conclusions
Proposal 1: To reduce the number of test cases, RAN4 to only define tests for RRC Idle mobility in intra-satellite scenario either for FR2 intra-frequency or inter-frequency case. The legacy test configurations for test cases on RRC Idle and Inactive mobility in FR1-NTN can be reused.
Proposal 2: RAN4 to verify following cases on transmit timing for NTN bands above 10GHz, including 
· UL SCS is 60kHz
· NR UE Transmit Timing Test for FR2 (common test for Case 1,2,3)
· SA FR2 timing advance adjustment accuracy (common test for Case 1,2,3)
· UL SCS is 120kHz
· NR UE Transmit Timing Test for FR2 (common test for Case 1 and case 2), with the test assumption that ephemeris information be refreshed (i.e. update rate of ephemeris information in SIB19) at least every 7 seconds
· NR UE Transmit Timing Test for FR2 assumed that UE is mobile for GSO (case 3)
· SA FR2 timing advance adjustment accuracy (common test for Case 1,2,3)
Proposal 3: Considering L1-RSRP requirements for FR1 NTN is reused for FR2 NTN with the assumption that L1-RSRP measurement delay without beam sweeping scaling factor, we suggest not to introduce new test on L1-RSRP measurement specifically for NTN bands above 10GHz
Proposal 4: RAN4 to introduce new tests on RLM measurement specifically for NTN bands above 10GHz
Proposal 5: The measurement accuracy requirements for TN FR2 can be reused to define the corresponding requirements for NTN bands above 10GHz. Specifically, RAN4 to discuss if any adaptation is needed for relative accuracy for intra-frequency measurement with the assumption of same Rx beam
Proposal 6: For the test design for intra-satellite HO/CHO, RAN4 to define the test cases on handover, time based and distance-based CHO.
Proposal 7: RAN4 to separately define tests for Type 1 and Type 2 UE to verify the delay of inter-satellite handover on intra-frequency and inter-frequency. 
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