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Introduction
RRM tests for NTN mobility enhancement are discussed in RAN4#110-bis, and the outcomes are captured in [1], and the following TC list is agreed.
	Below 10 GHz
	Idle mode mobility
	1. NTN-TN inter-frequency cell reselection (Intra-RAT to NR TN)
2. NTN-TN inter-frequency cell reselection (Inter-RAT to LTE TN)
	Earth fixed cell

	Below 10 GHz
	Connected mode mobility
	1. RACH-less for soft satellite switch
2. RACH-based for hard satellite switch
	Earth fixed cell

	Below 10 GHz
	Connected mode mobility
	NTN to NTN RACH-less HO
	Earth fixed cell
[Inter-satellite, without MG]

	Below 10 GHz
	Connected mode mobility
	NTN to NTN time-based trigger CHO enhancements
Note: not test earth-moving cell
	


Based on [1], further discussions are needed for the following issues.
· NTN-TN cell reselection TCs
· Satellite switch TCs
In this paper, we will provide our views on RRM tests for NTN mobility enhancement.
Discussion
NTN-TN cell reselection TCs
	Issue 6-3-2: Below 10 GHz, NTN-TN inter-frequency cell reselection (to NR TN and to LTE TN)
Views from companies
· (CMCC) At least two time periods need to be defined
· For the first time period, the distance between the UE and tn-ReferenceLocation is larger than tn-DistanceRadius +50m. UE will not measure/re-select to TN cell during the first time period.
· For the second time period, the distance between the UE and tn-ReferenceLocation is smaller than tn-DistanceRadius +50m. UE will measure/re-select to TN cell during the second time period.
· (Ericsson) Configure at least two neighbor cells, one is TN cell and another one is NTN cell


For TCs for NTN-TN cell reselection, we do not think TN measurement skipping should be verified. UE is allowed rather than required to skip TN measurement, when it finds it is outside TN coverage. A UE making TN measurement should not be considered as wrong implementation. 
Therefore, the TC should only verify that UE can make correct cell reselection when it is in TN coverage. The UE location should be set such that the distance between the UE and tn-ReferenceLocation is <= tn-DistanceRadius - 50m. In this condition, UE should always measure the TN carrier.
Finally, we do not think an NTN neighbor cell is needed in the TC. The test purpose of the TC is to verify UE can make correct measurement towards a TN neighbor cell. NTN-NTN cell reselection performance is already verified by R17 TCs.
Proposal 1 (Issue 6-3-2): In the TCs for NTN-TN cell reselection,
· do not verify the TN measurement skipping 
· set the distance between the UE and tn-ReferenceLocation as tn-DistanceRadius - 50m 
· include only one neighbor cell which is a TN cell
Satellite switch TCs
	Issue 6-3-3: Below 10 GHz, NTN to NTN Satellite switching without PCI change
Views from companies
· (CMCC) introduce either of following two artificial test configurations:
· Alt1: Pre-compensate the PDD between target satellite and source satellite in the “SSB-timeoffset”
· Alt2: Set the specific ephemeris information and common TA to make PDD=0
· (Ericsson) To test the switch delay of soft satellite switch, it is preferred to define (t-Service - t-serviceStart) less than (Tsearch + T∆ + Tmargin).
· (vivo) For hard satellite switch, the legacy SAN handover for intra-frequency unknown cell can be the baseline with the adaptation of the starting point as ‘t-service’ and ending point of RACH-less based case
· (vivo) For soft satellite switch, ending pint is no later than is Tprocessing + TIU from t-Service


For TCs for satellite switch, two satellites need to be modeled. UE would calculate the PDD based on the ephemeris of the two satellites and its own location, and use it to find the SSB timing of the target satellite together with SSB-timeOffset. The TE should transmit SSB for the source and target satellite such that they fit the SSB-timeOffset and the nominal PDD (nominal PDD is calculated from ephemeris of the two satellites and UE location). This is no difference from R17 TCs except for the existence of SSB-timeOffset. For example, in R17 TCs with single satellite, TE also needs to make sure the SSB transmit timing fits the PD of the serving satellite. 
In last meeting there is also a discussion on whether to set (t-Service - t-serviceStart) larger or smaller than (Tsearch + T∆ + Tmargin). We understand the intention to set (t-Service - t-serviceStart) smaller than (Tsearch + T∆ + Tmargin) is to verify the cell search and DL sync delay performance, but this can be already verified from the TC for hard switch. Therefore, we suggest to set (t-Service - t-serviceStart) larger than (Tsearch + T∆ + Tmargin) for soft switch TC. 
Proposal 2 (Issue 6-3-3): In the TCs for satellite switch,
· the SSB transmit timing from TE should fit the SSB-timeOffset and the nominal PDD
· set (t-Service - t-serviceStart) larger than (Tsearch + T∆ + Tmargin)
Conclusions
In this paper we provided our views on RRM tests for NTN mobility enhancement.
Proposal 1 (Issue 6-3-2): In the TCs for NTN-TN cell reselection,
· do not verify the TN measurement skipping 
· set the distance between the UE and tn-ReferenceLocation as tn-DistanceRadius - 50m 
· include only one neighbor cell which is a TN cell
Proposal 2 (Issue 6-3-3): In the TCs for satellite switch,
· the SSB transmit timing from TE should fit the SSB-timeOffset and the nominal PDD
· set (t-Service - t-serviceStart) larger than (Tsearch + T∆ + Tmargin)
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