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Introduction
RRM performance requirements for Rel-18 NTN are discussed in RAN4#110, and the outcomes are captured in [1]. Based on [1], further discussions are needed for following remaining issues.
· NTN operation in FR2-NTN
· NTN operation in FR1 
In this paper, we will provide our views on RRM performance requirements for Rel-18 NTN.
Discussion
NTN operation in FR2-NTN
	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.


RAN4 needs to define RRM measurement accuracy for NTN in FR2-NTN. 
In Rel-17, for FR1 NTN it was agreed to reuse the accuracy requirements from TN FR1. In our view, it is reasonable to reuse the TN FR2 requirements for NTN in Ka band. The main difference between FR1 and FR2 TN requirements is on the RF calibration margin, which is larger in FR2 due to difficult in calibration in OTA manner. The same also applies for NTN in Ka band.  
One difference between TN and NTN that can be discussed is the RF margin assumed in relative accuracy for intra-frequency measurement. In FR2 TN, RF margin is added because UE may use different Rx beams for different cells on the intra-frequency layer. In NTN in Ka band, so far, the requirements are defined for intra-sat scenario only, and the assumption is that same Rx beam is used for all cells from the same satellite. We are open to discuss if requirements should be defined with such applicability and without the RF margin.
Proposal 1: (for Issue 6-2) For NTN in Ka band, the measurement accuracy requirements for TN FR2 are reused except for relative accuracy for intra-frequency measurement. 
· For relative accuracy for intra-frequency measurement, FFS whether to define requirements for intra-sat only based on the assumption of same Rx beam. 
RAN4 has agreed on the core requirements to be tested. Test applicability should be further discussed.
RAN4 defined different beam steering capabilities:
· Type 1, Fully electronically-steered beam UEs
· Type 2, Fully mechanically-steered beam UEs
In last meeting, some companies discussed whether to define same or different TCs for the 2 UE types. Since the core requirements are same for the 2 UE types except inter-sat HO, we suggest to define same set of TCs for the 2 UE types. For inter-sat HO TC, we can define separate test duration.
Another issue discussed last meeting is whether the 2 types of UEs need to pass same set of TCs. Since all the core requirements to be tested are defined for both UE types, it is reasonable that both types of UEs need to pass all the TCs defined.  
Proposal 2: (for Issue 6-2) Define same set of TCs for Type 1 and Type 2 UE. Both Type 1 and Type 2 UEs need to pass all the TCs defined.
RAN4 has also defined different mobility capabilities:
· fixed VSAT, which can only be fixed.
· mobile VSAT, which is capable to move.
For mobile UE, since only GSO scenario is considered in R18, it only needs to pass the TCs with GSO. For fixed UE, it should pass the TCs with either GSO or NGSO depending on its capability (UE indicates support of GSO, NGSO or both via R17 capability ntn-ScenarioSupport-r17). 
Proposal 3: (for Issue 6-2) Mobile UE does not need pass the TCs with NGSO. Fixed UE needs to pass the TCs with either GSO or NGSO depending on UE capability. 
NTN operation in FR1 
	Issue 6-3: NTN bands below 10 GHz
Agreement: 
· For FR1-NTN test cases, the below are baseline.
· Network verified UE location
· NTN-TN cell reselection
· NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell, only for satellite switch
· NTN to NTN location-based measurement initiation for cell reselection in earth-moving cell, for cell switch
· NTN to NTN RACH-less (C)HO
· NTN to NTN Satellite switching without PCI change
· Hard switch
· RACH based
· RACH-less
· soft switch
· RACH based
· RACH-less
· NTN to NTN time-based trigger CHO enhancements
· NTN to NTN location- based trigger CHO enhancements


RAN4 agreed on the core requirements to be tested for FR1. However, we suggest to reduce the TC list.
For the cyan ones, the intention is to define time/location based measurement initiation for cell reselection for moving cell. We do not think they should be defined. 
· For time based, the UE requirements are same for fixed and moving cell, and we do not think it makes any different whether t-Service is for service link or feeder link. It is noted that RAN4 agreed in R17 [2] not to differentiate fixed or moving cell in the TCs.
· For location based, it is a new requirement for UE to follow a moving reference location, but it is not feasible to test based on R17 testing framework, as there is no satellite motion modelled and only one ephemeris is used in the test. It is not possible to configure different reference locations corresponding to different epoch times. 
For the purple ones, we do not think we need to define TCs for all the combinations. In fact, the difference between RACH-less and RACH-based mobility procedures is the first UL Tx in the target cell. It is not really performance related, and RAN4 only defined an uncertainty for the time to obtain the UL resource. Also, we already have TC for RACH-less HO, so the functionality of RACH-less is already verified. To reduce number of TCs, we suggest to simply use RACH-based for the TCs for sat switch with re-sync.
Proposal 4: (for Issue 6-3) RAN4 NOT to define TCs for
· time- and location-based measurement initiation for cell reselection in earth-moving cell
· RACH-less satellite switching with re-sync 
Conclusions
In this paper we provided our views on RRM performance requirements for Rel-18 NTN.
Proposal 1: (for Issue 6-2) For NTN in Ka band, the measurement accuracy requirements for TN FR2 are reused except for relative accuracy for intra-frequency measurement. 
· For relative accuracy for intra-frequency measurement, FFS whether to define requirements for intra-sat only based on the assumption of same Rx beam. 
Proposal 2: (for Issue 6-2) Define same set of TCs for Type 1 and Type 2 UE. Both Type 1 and Type 2 UEs need to pass all the TCs defined.
Proposal 3: (for Issue 6-2) Mobile UE does not need pass the TCs with NGSO. Fixed UE needs to pass the TCs with either GSO or NGSO depending on UE capability. 
Proposal 4: (for Issue 6-3) RAN4 NOT to define TCs for
· time- and location-based measurement initiation for cell reselection in earth-moving cell
· RACH-less satellite switching with re-sync 
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