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Abstract: This paper proposes way forwards for enabling NB-IoT UE support for coarse location reporting. 
1. Discussion
In SA#102, SP-231594 and SP-231595 have been proposed to enable NB-IoT UE support for coarse location reporting over satellite access. The proposal motivation was:
· in technical perspective that, lacking of sufficiently accurate user location information (ULI) reported to the MME from the massive NB-IoT UEs located at IoT NTN coverage area across multiple regulatory areas would result in significant unnecessary signaling overheads. It’s because the MME would proceed with MM/SM procedures but eventually fail location verification or reject the MM/SM requests from the NB-IoT UE. 
· in services perspectives, there are increasing interests from network operators, satellite service providers, and device vendors on enabling NB-IoT UE to report coarse location information when it accesses IoT NTN.
Observation#1: RRC reporting of UE Coarse Location is possible based on 3GPP TS36.331/38.331 using UEInformationRequest/UEInformationResponse messages for eMTC, NR UE using UECapabilityEnquiry/ UECapabilityInformation messages after successful security activation.
Proposal#1: RRC based coarse location reporting already supports for eMTC, NR UEs. For a new feature introduced in late R18 stage, it is proposed to leverage existing RRC based solution instead of inventing a new wheel (NAS based reporting of UE Coarse Location) specifically for NB-IoT UE. In addition, the approach needs to consider the least NB-IoT UEs impacts. 
Observation#2: Currently, it is infeasible for an NB-IoT UE to report coarse location information over AS to an eNB due to limited bandwidth, and simplified radio design. This is because in general circumstances NB-IoT UE focus on low-power, low-throughput applications where exact location may not be a necessary requirement. If NB-IoT UE capability can afford of coarse location reporting, it is true that some of the limitation on NB-IoT UE on enabling coarse location reporting can be relaxed. 
Obervation#3: the limitations is also due to security and privacy concerns from operators and regulators, which need to be resolved when considering to enable NB-IoT UE to report coarse location. 
Proposal#2: Coarse location reporting should not be enabled for all NB-IoT UE, i.e. the network shall determine whether this feature can be enabled for a NB-IoT UE based on the following criteria:
· for a specific RAT, e.g. NB-IoT UE over satellite access
· NB-IoT UE capability support of location reporting 
· network supports of location reporting
· security and privacy requirements from network operator and regulator
· NB-IoT UE subscription that may include user consent or indication for allowing coarse location reporting
Proposal#3: based on proposal#1 and proposal#2, it is proposed the following enhancement for network initiated RRC based coarse location reporting:
· Add UE subscription information: Allowed coarse location reporting indication that refers to user consent, requirement of operator and regulator
· Add MME’s functionality to store Allowed location reporting indication received from HSS in MME UE context, determine whether a NB-IoT UE is allowed for coarse location reporting, and request location reporting from eNodeB if the target NB-IoT UE is eligible for coarse location reporting
· Enhance procedures based on network initiated RRC based coarse location reporting. 
1) Attach procedure that MME can check and determine whether a NB-IoT UE is allowed for coarse location reporting
2) Location reporting procedure that can support new request type for coarse location information. 
2. Conclusion
It is proposed to agree on the above proposals as way forward and implement the corresponding changes in the related TS23.401 CR.
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