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1 Introduction
During the previous meeting, RAN2 discussed whether existing capabilities should have IoT bits for NTN and the following conclusion is achieved [1]:
· The discussion on IoT bits for existing TN UE capabilities is postponed to next meeting. Companies are encouraged to bring up papers with the list of existing UE capabilities which need separate NTN IoT bits.

In this contribution, we provide our views on this issue.
2 Discussion
RAN4 has introduced two NTN satellite bands in FR1 [2]:
Table 7.2.2-1: NTN satellite bands in FR1
	NTN satellite band #
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive

FDL,low   –  FDL,high
	Duplex mode

	
	
	
	

	n256
	1980MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	n255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	NOTE: NTN bands are numbered in descending order from n256.


Since the NTN satellite bands have their unique band numbers, per band and per BC capabilities can be differentiated by the band numbers. Therefore, RAN2 only needs to discuss whether per-UE TN capabilities need separate NTN capabilities or IoT bits.
Proposal 1: The discussion on whether existing TN capabilities need separate NTN capabilities or IoT bits is focused on per-UE capabilities.
In the R16 spec, the NR UE capabilities include the following fields [3]:
1) sdap-Parameters, pdcp-Parameters, rlc-Parameters, mac-Parameters, phy-Parameters, measAndMobParameters
2) measAndMobParameters, interRAT-Parameters
3) rf-Parameters, featureSets, featureSetCombinations

4) fdd-Add-UE-NR-Capabilities, tdd-Add-UE-NR-Capabilities, fr1-Add-UE-NR-Capabilities, fr2-Add-UE-NR-Capabilities
5) inactiveState

6) other miscellaneous parameters, e.g. delayBudgetReporting, overheatingInd, ims-Parameters, …
The detailed analysis is given as follows.

1) sdap-Parameters, pdcp-Parameters, rlc-Parameters, mac-Parameters, phy-Parameters

For SDAP layer, there is only one UE capability with signalling, as-ReflectiveQoS, which indicates whether the UE supports AS reflective QoS. In our understanding, this capability does not need to differentiate between TN and NTN.

For PDCP layers, the UE capabilities are mainly about ROHC, EHC, SN and timers. For header compression, we do not see the motivation of separate capabilities for NTN. Besides, it was agreed that PDCP SN will not be extended in NTN, and the extension of PDCP timers (t-Reordering and discardTimer) has been considered as an essential feature and encompassed in nonTerrestrialNetwork-r17. Therefore, no additional UE capability for PDCP layer is needed.
For RLC layers, the capabilities are mainly about SN and timers. Similar to PDCP, no separate capability is needed.

For MAC and Physical layer, there is possibility that some existing capabilities may not be supported or tested in NTN, e.g. MIMO related capabilities.
2) measAndMobParameters, interRAT-Parameters

For measurement and mobility related parameters, it is reasonable to have separate capabilities, for instance, the R17 NTN does not support MR-DC and there is no need for the UE to support SFTD measurements between PCell and PSCell in NTN.
For inter-RAT-Parameters, so far there has been no discussion regarding inter-RAT measurement or inter-RAT mobility. The common understanding is that inter-RAT mobility is not supported in R17 NTN. Therefore no separate capabilities for NTN are needed.

3) rf-Parameters, featureSets, featureSetCombinations

These fields are based on supported bands or band combinations. Since the bands introduced in NTN have their unique band numbers, there is no need to duplicate the corresponding UE capabilities.
4) fdd-Add-UE-NR-Capabilities, tdd-Add-UE-NR-Capabilities, fr1-Add-UE-NR-Capabilities, fr2-Add-UE-NR-Capabilities

Since R17 NTN only supports FDD and FR1, so an extra tdd-Add-UE-NR-Capabilities or fr2-Add-UE-NR-Capabilities is not needed.
5) inactiveState

For inactiveState, an extra capability can be introduced, so that the UE is allowed to only support RRC_INACTIVE state in TN and not support RRC_INACTIVE state in NTN.

Proposal 2: UE capabilities in the following parameters can be duplicated to indicate the support in NTN:

1) mac-Parameters; 2) phy-Parameters; 3) measAndMobParameters; 4) fdd-Add-UE-NR-Capabilities; 5) fr1-Add-UE-NR-Capabilities.

UE capabilities in the following parameters do not need to differentiate between TN and NTN:

1) sdap-Parameters; 2) pdcp-Parameters; 3) rlc-Parameters; 4) interRAT-Parameters; 5) rf-Parameters; 6) featureSets; 7) featureSetCombinations; 8) tdd-Add-UE-NR-Capabilities; fr2-Add-UE-NR-Capabilities.

Apart from the capabilities discussed above, there are some other miscellaneous capabilities. In our understanding, SON/MDT need separate capabilities because it is likely that UEs will only support SON/MDT for TN, not for NTN.

Regarding other capabilities, at lease for NR-DC related capabilities, overheating and power saving capabilities, and IMS related capabilities, we don’t see the need to have separate capabilities for NTN.
Proposal 3: Introduce separated capabilities regarding SON/MDT for NTN. The capabilities related to NR-DC, overheating, power saving and IMS do not need to differentiate between TN and NTN.

3 Conclusion

In this contribution, we discussed UE capabilities for NTN and proposed the following:

Proposal 1: The discussion on whether existing TN capabilities need separate NTN capabilities or IoT bits is focused on per-UE capabilities.
Proposal 2: UE capabilities in the following parameters can be duplicated to indicate the support in NTN:

1) mac-Parameters; 2) phy-Parameters; 3) measAndMobParameters; 4) fdd-Add-UE-NR-Capabilities; 5) fr1-Add-UE-NR-Capabilities.

UE capabilities in the following parameters do not need to differentiate between TN and NTN:

1) sdap-Parameters; 2) pdcp-Parameters; 3) rlc-Parameters; 4) interRAT-Parameters; 5) rf-Parameters; 6) featureSets; 7) featureSetCombinations; 8) tdd-Add-UE-NR-Capabilities; fr2-Add-UE-NR-Capabilities.

Proposal 3: Introduce separated capabilities regarding SON/MDT for NTN. The capabilities related to NR-DC, overheating, power saving and IMS do not need to differentiate between TN and NTN.
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