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Introduction
Rel-17 IoT NTN was a work item designed to adapt LTE IoT specifications to work over Non-Terrestrial networks [1]. 
In this contribution we discuss issues related to reporting location in the NB-IoT RLF report. 
Discussion

Location reporting in IoT NTN
Location reporting in was introduced both in NR NTN and IoT NTN for the purpose of determining the correct cell identifiers that a UE shall be associated with. These virtual cell and tracking area identifiers are reported in the UE Location Information reported to the AMF / MME. This is considered rather crucial in an NTN as the real cells are considerably larger than the virtual cells. At first it was considered to enable the reporting of the location before AS security had been established, to allow for the gNB to correctly to select an AMF, but at the end this was considered not safe by SA3. 
Observation 1: Coarse UE location reporting was introduced in NTN to enable correct selection of AMF / MME and/or correct mapping of mapped cell identifiers in very large cells. 
However, to protect the privacy of a UE, it was agreed to report the coarse UE location. In both eMTC NTN and NR NTN, the UE coarse location may be reported via the UEInformationRequest / Response. 
For NB-IoT the issue regarding providing coarse location in similar to eMTC and NR NTN, but it was decided to not introduce it. The main reason for this is that UEInformationRequest / Request is only available using SRB1 (using AS security), which is only for UP-solution NB-IoT. As this is considered a rather small use case, it was not considered important enough. Hence coarse location reporting was not introduced for NB-IoT. 
Observation 2: Coarse location reporting was not introduced for NB-IoT due to that this would only be applicable to the UP-solution. 
RLF reporting in NB-IoT
RLF reporting was introduced for NB-IoT in Rel-16 and follows RLF reporting introduced for E-UTRAN specified in Release 9 and 10. For including the location in an RLF report in NB-IoT, the following has been specified:
---------------- 36.331 V17.4.0 ----------------
3>	if detailed location information is available, set the content of the locationInfo as follows:
4>	include the locationCoordinates;
4>	include the horizontalVelocity, if available;
---------------- 36.331 V17.4.0 ----------------
ASN1:
---------------- 36.331 V17.4.0 ----------------
RLF-Report-NB-r16 ::=					SEQUENCE {
	failedPCellId-r16						CellGlobalIdEUTRA,
	reestablishmentCellId-r16				CellGlobalIdEUTRA					OPTIONAL,
	locationInfo-r16						LocationInfo-r10					OPTIONAL,
	measResultLastServCell-r16				SEQUENCE {
		nrsrpResult-r16							NRSRP-Range-NB-r14,
		nrsrqResult-r16							NRSRQ-Range-NB-r14				OPTIONAL
	},
	timeSinceFailure-r16					TimeSinceFailure-r11				OPTIONAL
}
---------------- 36.331 V17.4.0 ----------------

RLF reporting and NB-IoT NTN
In [3], RLF reporting and NB-IoT NTN are discussed. 
One thing that is mentioned is regarding the parameter obtainLocation. This parameter is sent via otherConfig, which was introduced for MDT in Release 11 [4]. It is stated that obtainLocation is related to user consent. However, to our understanding, obtainLocation is a parameter to attempt to have a UE prepare its GNSS receiver. In fact, the parameter was originally called activateGNSS [R2-122619, 5]. This is supported by fact that sending the locationInfo was introduced before this parameter, to which user consent would already be needed. For NB-IoT this parameter was not deemed needed.  
Observation 3: obtainLocation is to indicate to UE to prepare its GNSS receiver. 
The main question regarding RLF reporting and NB-IoT to us concerns the following part: 
------------------- 36.331 V17.4.0 -------------------
3>	if detailed location information is available, set the content of the locationInfo as follows:
4>	include the locationCoordinates;
4>	include the horizontalVelocity, if available;
------------------- 36.331 V17.4.0 -------------------
The question is on how the “if detailed location information is available” should be interpreted in NTN. Technically, the NTN UE needs to have detailed location information available at all times. If it is interpreted in such a way, the NB-IoT UE shall always include the detailed location information. This would be an issue for both NB-IoT and LTE-M. However, to our understanding, the “if detailed location information is available” does not imply that the UE needs to share the location info despite not having user consent. 
Observation 4: To our understanding, “if detailed location information is available” does still not force UE to send location information. 
Proposal 1: The current text on location info is sufficient for NB-IoT NTN – location info is included for RLF report if user consent is given, as in legacy, and if location info is available.
Conclusion
In this contribution we discussed issues related to enhancements for neighbour cell measurements. We have the following observations and proposals:
Observation 1: Coarse UE location reporting was introduced in NTN to enable correct selection of AMF / MME and/or correct mapping of mapped cell identifiers in very large cells. 
Observation 2: Coarse location reporting was not introduced for NB-IoT due to that this would only be applicable to the UP-solution. 
Observation 3: obtainLocation is to indicate to UE to prepare its GNSS receiver. 
Observation 4: To our understanding, “if detailed location information is available” does still not force UE to send location information. 
Proposal 1: The current text on location info is sufficient for NB-IoT NTN – location info is included for RLF report if user consent is given, as in legacy, and if location info is available.
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