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1. Introduction 
In this document, we provide details on the following issues.
OI 4.4 [Company Tdocs Invited]: Whether Capability Indication of existing IoT-Features until Rel-16 are reused in NTN, or to what extent they need to be duplicated to allow for different Interoperability Test (IOT) Status

2. Discussion 
UE capabilities for NB-IoT
In NB-IoT, there is no need to perform handover in connected mode. Therefore, the eNB in TN does not need to know the UE capability for NTN, as there will be no TN and NTN handover. Therefore, we think the following simple procedure can be adopted for NB-IoT supporting both TN and NTN.
1. The UE capability container reported when accessing NTN belongs to NTN RAT container at MME.
1. The UE capability container reported when accessing TN belongs to TN RAT container at MME.
1. MME stores UE capability containers separately based on the RAT type.
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UE capabilities for eMTC
TN vs NTN
Handover in connected mode is supported by eMTC. Therefore, the source eNB would need UE capability of other RAT type to perform handover. A feature supported in TN cannot be assumed interoperable testing was successfully performed in NTN, therefore, IoT indication for the Rel-16 features would be needed.
A single container for both NTN RAT and TN RAT can be used as many features such as EDT, data inactivity monitoring and release assistance indication (earlyData-UP-r15, dataInactMon-r14, rai-SupportEnh-r16) can be commonly supported by both RATs. But one issue is that how to indicate to network some existing per UE capabilities may not be supported in NTN or some per UE feature may not be used in NTN due to lack of testing.
For example, a NE UE may support features such as PUR (pur-Parameters-r16) and WUS (wakeUpSignal-r15) in TN access but may not support them in NTN access due to large RTT delay or requirement for time and frequency compensation. These UE capabilities may need to be signalled differently for TN and NTN access such that connected mode and idle mode mobility between TN and NTN works efficiently. Other such example includes SON/MDT feature which have not been discussed yet in the context of NTN and support of 5GC which may happen in future releases.
Therefore, in our understanding a simple solution is to use same EUTRAN container to report TN and NTN UE capabilities but the existing per UE capabilities, by default, should be applicable to both TN and NTN and additionally NTN differentiation (i.e., UE-EUTRA-CapabilityNTN-Mode-r17 whether a TN feature is implemented/tested in NTN) can be introduced such that UE capabilities can be signalled differently. An example is shown below for eMTC UEs where, for example, MAC-Parameters-NTN-r17 can group all the versions of the MAC-Parameters IEs and include only the IEs that are implemented/tested in NTN.
UE-EUTRA-CapabilityNTN-Mode-r17 ::=      SEQUENCE {
        pdcp-Parameters-NTN-r17         PDCP-Parameters-NTN-r17        	OPTIONAL,
        rlc-Parameters-NTN-r17          RLC-Parameters-NTN-r17        	OPTIONAL,
        mac-Parameters-NTN-r17          MAC-Parameters-NTN-r17 			OPTIONAL,
        phy-Parameters-NTN-r17          Phy-Parameters-NTN-r17 			OPTIONAL,
        measAndMobParameters-NTN-r17    MeasAndMobParameters-NTN-r17    OPTIONAL
}


Similarly for WUS, the radio paging information can be extended where wakeUpSignalMinGap-eDRX-r15 and groupWakeUpSignalAlternation-r16 can be used commonly for TN and NTN.
-- ASN1START

UE-RadioPagingInfo-r12 ::=				SEQUENCE {
	ue-Category-v1250						INTEGER (0)			OPTIONAL,
	...,
	[[	ue-CategoryDL-v1310					ENUMERATED {m1}		OPTIONAL,
		ce-ModeA-r13						ENUMERATED {true}	OPTIONAL,
		ce-ModeB-r13						ENUMERATED {true}	OPTIONAL
	]],
	[[	wakeUpSignal-r15					ENUMERATED {true}	OPTIONAL,
		wakeUpSignal-TDD-r15				ENUMERATED {true}	OPTIONAL,
		wakeUpSignalMinGap-eDRX-r15			ENUMERATED {ms40, ms240, ms1000, ms2000}		OPTIONAL,
		wakeUpSignalMinGap-eDRX-TDD-r15		ENUMERATED {ms40, ms240, ms1000, ms2000}		OPTIONAL
	]],
	[[	ue-CategoryDL-v1610					ENUMERATED {m2}		OPTIONAL,
		groupWakeUpSignal-r16				ENUMERATED {true}	OPTIONAL,
		groupWakeUpSignalTDD-r16			ENUMERATED {true}	OPTIONAL,
		groupWakeUpSignalAlternation-r16	ENUMERATED {true}	OPTIONAL,
		groupWakeUpSignalAlternationTDD-r16	ENUMERATED {true}	OPTIONAL
	]],
	[[	wakeUpSignal-NTN-r17				ENUMERATED {true}	OPTIONAL, 
		groupWakeUpSignal-NTN-r17			ENUMERATED {true}	OPTIONAL		
	]]

}

-- ASN1STOP

Reporting TN vs NTN capabilities
As described above, if non-critical extension is used to include “UE-EUTRA-CapabilityNTN-Mode-r17”, we can further clarify how this works. the “UE-EUTRA-CapabilityNTN-Mode-r17” should include all the per-UE EUTRAN TN capabilities up to Rel-17 to be able to indicate support/not support in NTN because those features may be supported in TN but not implemented/tested in NTN. 
Table 1 How to interpret the new extension UE-EUTRA-CapabilityNTN-Mode-r17.
	UE capability reporting
	UE-EUTRA-CapabilityNTN-Mode-r17
	Remarks

	Does not include NTN 
	Not included
	Existing per UE capabilities apply to TN (legacy behavior)

	Includes NTN 
	Not Included 
	Existing per UE capabilities apply to both TN and NTN.

	
	Included

	Existing UE capability indication applies to TN (if supported).
UE-EUTRA-CapabilityNTN-Mode-r17 applies to NTN.
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3. Conclusion
Following proposals are made.
Proposal 1	For NB-IoT, the UE capability container belongs to the RAT type (TN, NTN NGSO, NTN GEO, NTN HAPS etc.) the UE is accessing when the UE capability was reported. Inform SA2 to align the specification.
Proposal 2	For eMTC, NTN-specific capabilities extension (UE-EUTRA-CapabilityNTN-Mode-r17) is introduced to signal the per-UE features (TN capabilities up to Rel-17) differently for NTN access.
Proposal 3	UE-EUTRA-CapabilityNTN-Mode-r17 includes all the per-UE TN capabilities up to Rel-17.
Proposal 4	Add clarification on reporting TN-only or both TN and NTN UE capabilities as shown in the Table 1.
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