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1 Introduction

In the contribution, we present our views on NTN UE capability.
2 Discussion
In the previous RAN4 meeting, UE capabilities in Table 1 were agreed to be introduced. As can be seen, UE capability type is still not yet determined, and satellite types are in [] for the first two feature groups.
Table 1. Agreed UE capability from RAN4#102 e-meeting

	Feature group
	Components
	Need for the gNB to know if the feature is supported
	Consequence if the feature is not supported by the UE
	Type
 
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note

	Parallel measurements on multiple SMTC-s for a single frequency carrier
	Support of measurements on target cells belonging to maximum of 2 or 4 different [NGSO satellites]
	yes
	UE does not support NTN RRM measurements with multiple SMTC configurations
	[Per UE]
	FDD only
	FR1 only
	RAN2 recommendation is that UE is mandatory to support 2 and optional to support 4

	Parallel measurements on cells belonging to different [NGSO satellite] as the serving cell without scheduling restrictions
	Support of measurements on cells belonging to different satellite as the serving cell in parallel with normal operation (i.e. data/control transmission and/or reception, [and L1 measurements]) of serving cell without scheduling restrictions
	yes
	UE does not support measurements on cells belonging to different [NGSO satellite] as the serving cell in parallel with normal operation
	[Per UE]
	FDD only
	FR1 only
	For Ues not able to perform measurements in parallel with normal operation of serving cell scheduling restrictions shall apply

	Parallel measurements with multiple measurement gaps
	Support of maximum number of supported measurement gaps
	yes
	UE does not support more than one measurement gap for NTN RRM measurements
	[Per UE]
	FDD only
	FR1 only
	Candidate values are 1 or 2.
The decision can be revisited in case it is identified that the agreement contradicts to RAN2 design

	Enhanced RRM requirements for measurement in Idle and Inactive mode 
	Support of enhanced RRM requirements for measurement in Idle and Inactive mode as specified in TS 38.133
	no
	UE does not support of enhanced RRM requirements for measurement in Idle and Inactive mode
	[Per UE]
	FDD only
	FR1 only
	 


Regarding feature type, we support ‘per band’ based UE capability for the following reasons:
1) Different satellite types, e.g. GSO vs. NGSO, will likely use different bands
2) There can be problems in the field if the capability structure does not allow UE to report inter-operability testing status of respective capabilities for bands where the inter-operability testing is not made available by the time when the UE is commercially released
Note that all NTN UE physical layer capabilities introduced by RAN1 are also defined as ‘per band’.

Proposal 1: UE NTN capability type is ‘per band’ for all RAN4 features.

The reason that the number of satellites for parallel measurements can be considered as part of UE capability is because UE may or may not be able to compensate multiple large Doppler shifts depending on UE implementation. However, when UE performs measurements on multiple GEO satellites, UE perceived Doppler shifts from different GEO satellites won’t be different. Therefore, the number of GEO satellites in the capabilities should not account for more than 1.
Proposal 2: Feature group “Parallel measurements on multiple SMTC-s for a single frequency carrier” is updated as below:

· Components: Support of measurements on target cells belonging to maximum of 2 or 4 different satellites. GEO satellites are counted as 1.
Besides, as there can be multiple satellites to be monitored/measured within one SMTC, UE should be also allowed to report the number of neighbor satellites that the UE can measure in parallel without additional scheduling restrictions from a serving cell.
Proposal 3: Feature group “Parallel measurements on cells belonging to different [NGSO satellite] as the serving cell without scheduling restrictions” is updated as below:
· Feature group: Parallel measurements on cells belonging to different satellite(s) than the serving cell without scheduling restrictions
· Components: Support of measurements on cells belonging to different satellite(s) as the serving cell in parallel with normal operation (i.e. data/control transmission and/or reception, and L1 measurements) of serving cell without scheduling restrictions. If supported, UE further indicates the number of satellites for the following cases:
· The number of neighbor satellites for measurements when the serving cell belongs to LEO, if UE supports LEO

· The number of neighbor satellites for measurements when the serving cell belongs to GEO, if UE supports GEO

· Note that UE capable of GEO shall be able to measure neighbor cells from different GEO satellites, hence, no additional report is necessary
· Note that the number of neighbor satellites is the number of LEO satellites plus X. Where X = 0 if UE is incapable of GEO, otherwise X=1
3 Conclusion
Proposals are summarized below:

Proposal 1: UE NTN capability type is ‘per band’ for all RAN4 features.

Proposal 2: Feature group “Parallel measurements on multiple SMTC-s for a single frequency carrier” is updated as below:

· Components: Support of measurements on target cells belonging to maximum of 2 or 4 different satellites. GEO satellites are counted as 1.
Proposal 3: Feature group “Parallel measurements on cells belonging to different [NGSO satellite] as the serving cell without scheduling restrictions” is updated as below:

· Feature group: Parallel measurements on cells belonging to different satellite(s) than the serving cell without scheduling restrictions
· Components: Support of measurements on cells belonging to different satellite(s) as the serving cell in parallel with normal operation (i.e. data/control transmission and/or reception, and L1 measurements) of serving cell without scheduling restrictions. If supported, UE further indicates the number of satellites for the following cases:

· The number of neighbor satellites for measurements when the serving cell belongs to LEO, if UE supports LEO

· The number of neighbor satellites for measurements when the serving cell belongs to GEO, if UE supports GEO

· Note that UE capable of GEO shall be able to measure neighbor cells from different GEO satellites, hence, no additional report is necessary

· Note that the number of neighbor satellites is the number of LEO satellites plus X. Where X = 0 if UE is incapable of GEO, otherwise X=1
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