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1	Introduction
According to RANP#91e discussion based on RP-210915, WG is expected to recommend essential functionality targeting Rel-17. In this contribution, we discuss the topic from RAN2 point of view.
2	Discussion
In RAN#91 meeting, there was some discussions on the minimum scope of IoT NTN SI in Rel-17. The guidance for the scenarios, use case and potential enhancements from RP-210915 are illustrated as below.
	· The study on IoT over NTN should target the following by RAN#92
· Detailed study of solutions addressing essential functionality for GEO and NGSO scenarios, prioritizing at least the use case of intermittent delay-tolerant small packet transmissions 
· Prioritization of potential enhancements for the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI for the considered scenarios and use case(s) in the study
· Recommendations on specification changes needed at least for essential functionality (to be determined by working groups targeting Rel-17), for the considered scenarios and use case(s)  



Following are our views related to the essential functionalities to considered for specification changes on various requirements relevant for IoT deployments. 
· IoT NTN Architecture
As most of the current terrestrial IoT deployments and devices have only EPC connectivity, reuse of terrestrial network architecture with EPC as basis for Rel-17. Connectivity to 5GC is not essential for Rel-17 to achieve the minimum performance required for the first release. Even if the initial assessment on specification impact in RAN2 for 5GC connectivity was not significant it is yet to be confirmed via technical analysis. Moreover supporting of all the NTN specific adaptation over RAN3 interfaces of EPC also for NGC interface requires additional efforts. 
Proposal 1:5GC connectivity is not essential functionality for the listed scenarios.
· HARQ 
Since guidance from RP-210915 prioritize the use case of intermittent delay-tolerant small packet transmissions, the data rate is not the key metric for this scenario. It seems supporting basic HARQ feature is acceptable for Rel-17. The enhancements to avoid HARQ stalling in NTN (e.g. HARQ disabling or increasing HARQ number) to improve single UE’s data rate can be considered as non-essential. The other IoT feature enhancements to improve data rate (e.g. multiple TB scheduling) can be considered as non-essential as well.
Furthermore, RAN2 already agreed UL/DL data rate performance target for evaluation purposes (and captured in TR36.763, DL 2kbps/UL 10kbps). Since HARQ enhancements is not considered as essential functionality, it is hard to achieve the data rate target with the essential features only. The data rate target in TR need to be removed or re-visited for Rel-17.
Proposal 2: Only basic HARQ functionality supported in Rel-17. The data rate target in TR need to be removed or re-visited since no HARQ enhancements to be supported.
· Latency
The essential requirements related to latency needs to be identified based on the requirements on latency for IoT-NTN. For terrestrial IoT networks, latency requirements are applicable only for exception reporting such as alarms or critical event reporting from smart meters or sensors. For these cases maximum latency of 10 seconds was agreed as performance requirement. This requirement assumes the UE is resuming from deep-sleep state of RRC-IDLE state based on application trigger.  
Depending on the required coverage enhancements, the time taken for uplink and downlink transmissions are determined based on the required number of repetitions.  In case of NTN, the delay will be increased due to additional timing delay to compensate the NTN link delay. Considering this additional delay introduced in each step of uplink transmission and downlink for UE with Half duplex capability at least the early data transmission enhancements are considered for exception reports. 
Observation 1: Analysis of latency for exception reporting is expected to increase due to additional delay for NTN timing adjustment in uplink transmission.
Proposal 3: Latency time evaluation considering the additional delay due to NTN adaptation should be concluded within RAN2/RAN1.
Proposal 4: RAN2/RAN1 to agree on whether relaxation on latency for exception requirement beyond 10 seconds is acceptable or not to further decide on essential features.
Proposal 5: If the latency requirements cannot be relaxed for Rel-17, features relevant for small data transmission (i.e. EDT, Fast RRC connection release) should be considered as essential features for the study.
· Power consumption 
Most of the power consumption benefits to achieve the longer battery life time is related to idle mode functionality enhancements. The impact of enhancements to minimise the power consumption in connected mode on the battery life time is not significant.  Out of the idle mode features eDRX and PSM functionalities will bring the considerable improvement for the battery lifetime. In addition, relaxed serving cell measurements also important feature for power consumption improvement. Impact of additional GNSS operation for every eDRX wake-up occasion is key additional component increasing the power consumption of idle mode UE.  Improvement of GNSS operation for eDRX operation will require detailed study on this operation to identify the additional requirements. 
Proposal 6: Connected mode enhancements related to power consumption is not considered as essential for Rel-17.
Proposal 7: Key features for power consumption reduction for IoT-NTN are eDRX/PSM and serving cell relaxed measurements. Adaptation of these features for NTN should be considered as essential.
Proposal 8: Battery lifetime requirements need to revisited if the eDRX operations is considered without any modification for NTN aspects such as GNSS operation and cell-change during eDRX wake-up occasion.
· Spectral efficiency 
With higher device density per cell as the main characteristics of IoT-NTN deployments, minimum features for spectral efficiency improvement such as multi-carrier operation via non-anchor carriers is needed. This functionality is already required for capacity enhancements. UE specific features such as support for higher MCS can also be considered as key features for Rel-17.
Proposal 9: Non-anchor carrier operation of NB-IoT and support for Rel-14 MCS table should be considered as essential IoT features.


· Coverage 
Coverage enhancements improvements is determined based on the number of repetitions supported for common channels and dedicated channels. For common channel operations increasing the number of repetitions to the maximum value applicable for 20 dB improvement significantly impacts the spectral efficiency. As most of the IoT-NTN deployments expected to be outdoor, at least for initial release the coverage enhancement requirement can be relaxed. The details on relaxation requires further discussion within RAN1.
Proposal 10: Deployment scenarios for Rel-17 should be prioritised to further analyse the coverage enhancement relaxation.  Further discussions required in RAN1 to conclude on the relaxation in coverage enhancements.
· Capacity 
With significant increase in connection density, analysis is required within RAN1/RAN2 to conclude on the number of minimum carriers required per cell to meet the minimum connection density requirements of IoT-NTN.
· Connected mode Mobility 
As the IoT traffic considered to have shorter active data transmission duration support of connected mode mobility is not considered at least in NB-IOT in earlier release. Because support of connected mode measurements increases the device complexity for NB-IoT. For eMTC also only the basic connected mode mobility features are supported. Recent enhancements such as CHO and DAPS are considered for eMTC.  Even though there could be some benefits for introducing CHO due to NTN cell mobility, this feature is not essential for achieving minimum performance for IoT-NTN in the first release. 
Proposal 11: For NB-IOT over NTN, RLF enhancements are not considered for Rel-17.

3	Conclusion
This document has made the following observations and proposals.
On Essential parts for Architecture Requirements
Proposal 1:5GC connectivity is not essential functionality for the listed scenarios.
On Essential Parts related to Latency Performance
Proposal 2: Only basic HARQ functionality supported in Rel-17. The data rate target in TR need to be removed or re-visited since no HARQ enhancements to be supported.
Proposal 3: Latency time evaluation considering the additional delay due to NTN adaptation should be concluded within RAN2/RAN1.
Proposal 4: RAN2/RAN1 to agree on whether relaxation on latency for Exception Reporting (i.e. Alarm reporting, Critical event reporting from IoT device) beyond 10 seconds is acceptable or not to further decide on essential features.
Proposal 5: If the latency requirements cannot be relaxed for Rel-17, features relevant for small data transmission (i.e. EDT, Fast RRC connection release) should be considered as essential features for the study.
On Essential Parts related to Power Consumption
Proposal 6: Connected mode enhancements related to power consumption is not considered as essential for Rel-17.
Proposal 7: Key features for power consumption reduction for IoT-NTN are eDRX/PSM and serving cell relaxed measurements. Adaptation of these features for NTN should be considered as essential.
Proposal 8: Battery lifetime requirements should to be revisited if the eDRX operations is considered without any modification for NTN aspects such as GNSS operation and cell-change during eDRX wake-up occasion.
Spectral Efficiency
Proposal 9: Non-anchor carrier operation of NB-IoT and support for Rel-14 MCS table should be considered as essential IoT features.
Coverage Enhancements
Proposal 10: Deployment scenarios for Rel-17 should be prioritised to further analyse the coverage enhancement relaxation.  Further discussions required in RAN1 to conclude on the relaxation in coverage enhancements.
Mobility
Proposal 11: For NB-IOT over NTN, RLF enhancements are not considered for Rel-17.
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