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1 Introduction

In RAN #91e meeting, it was agreed in RP-210906 that RAN#92E (June) will finalize the scope and project plan to deliver the essential minimum functionality of both NTN NR and NTN IoT (both NB-IoT and eMTC) within the existing TU allocations, and detailed scoping exercise (NTN NR WID revision, NTN IoT WID approval) will be undertaken at RAN#92E.

There was also an email discussion in RAN #91e meeting to discuss the detailed IOT NTN roadmap to provide guidance for RAN WGs to prioritize essential functionality in IOT SI for R17 IOT NTN WI.
Although the Email discussion summary document RP-210915 was noted at last, Many points were actually supported by majority companies, including:
1. Detailed study of solutions addressing essential functionality for GEO and NGSO scenarios.

2. Prioritizing at least the use case of intermittent delay-tolerant small packet transmissions

3. 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.

4. 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).

In order for RAN #92e meeting to finalize the scope and project plan to deliver the essential minimum functionality of NTN IoT, RAN2 needs to discuss what is considered as essential minimum functionality.
2 Discussion
Before discussion what would be the essential minimum functionality of NTN IOT, RAN2 need to first set up the principle for deciding essential minimum functionality. We suggest to adopt the following principles supported by majority companies during RAN #91e email discussion:
1. Targeting GEO and NGSO scenarios
2. Targeting use case of intermittent delay-tolerant small packet transmissions and other use cases not requiring significant enhancements.

Proposal 1: RAN2 agree upon the following principles for deciding essential minimum functionality:
1. Targeting GEO and NGSO scenarios

2. Targeting use case of intermittent delay-tolerant small packet transmissions and other use cases not requiring significant enhancements.

TA pre-compensation:

Without TA pre-compensation, UL timing cannot be aligned. Therefore, TA pre-compensation is considered as essential minimum functionality.

Proposal 2: TA pre-compensation is considered as essential minimum functionality.
Timers:

Enhancement of MAC/RLC/PDCP timers (e.g. RAR window, contention resolution timer, SR prohibit timer, DRX HARQ RTT timer, t-Reordering, discardTimer) to address long RTT should be considered as essential minimum functionality.
Proposal 3: Enhancement of MAC/RLC/PDCP timers (e.g. RAR window, contention resolution timer, DRX HARQ RTT timer, SR prohibit timer, t-Reordering, discardTimer) to address long RTT should be considered as essential minimum functionality.

HARQ enhancement:

HARQ enhancement mainly focuses on disabling/enabling HARQ. The reason for NTN NR to introduce disabling HARQ is to avoid the peak data rate reduction due to HARQ stalling issue caused by the large RTT. However, for intermittent delay-tolerant small packet transmissions, data rate will not be an issue. Therefore, we suggest:
Proposal 4: Disabling HARQ is not considered as essential minimum functionality.

Power consumption:

Power consumption reduction mainly focus on reducing power consumption due to acquiring GNSS location. For release 17, it is better to consider only IOT devices do not have power consumption issue, because it may require a lot of discussion and spec impact.
Proposal 5: power consumption optimization for reducing power consumption of acquiring GNSS location is not considered as essential minimum functionality.
Latency reduction/UL scheduling enhancement:
It was already agreed in RAN2 #112e meeting that: Unlike NR-NTN, as latency is not a critical performance requirement in NB-IoT devices, UL scheduling enhancement for delay reduction is not necessary for NB-IoT over NTN.
Proposal 6: Latency reduction/UL scheduling enhancement is not considered as essential minimum functionality.

Mobility related enhancement:
The current discussed mobility related enhancements include:

1. HO enhancement, e.g. CHO for eMTC.
2. RLF enhancement for NB-IOT
3. Cell selection/reselection enhancement
Due to the movement of satellite, handover and cell reselection will happen frequently. Consider the near-far effect of satellite, enhancement to the HO and cell selection/reselection procedure is necessary. For IOT NTN, it was agreed that Time or timer based and Location based CHO, location based measurement event can be introduced for IoT-NTN. And, it was also agreed that cell selection/re-selection mechanism in IoT-NTN can be enhanced by using satellite assistance (e.g. ephemeris) information. In our understanding, these enhancement can reuse NR NTN conclusion as much as possible and will not consume a lot of effort. Therefore, we think it can be included in R17 IOT NTN as essential functionality.
For RLF enhancement, however, it is unique to NB-IOT, and may consume a lot of time. So, we think it is not included in R17 IOT NTN.
Proposal 7: Time or timer based and Location based CHO, location based measurement event, and cell selection/reselection enhancement reusing NR NTN conclusion can be considered as essential minimum functionality for R17 IOT NTN.
Proposal 8: RLF enhancement is not considered as essential minimum functionality for R17 IOT NTN.
Capacity related:

Paging capacity evaluation and potential enhancement: RAN2 is currently evaluating the paging capacity considering NTN IOT density. If capacity issue identified, enhancement may be proposed. For R17 NTN IOT, the density of NTN IOT devices would not be very large. There is no need to consider paging capacity issue.
Proposal 9: Capacity related issue (e.g. paging capacity) is not considered as essential minimum functionality.
EDT & PUR

To improve latency, Mobile Originated Early data transmission (MO-EDT) was introduced for eMTC/NB-IOT in Rel-15. MT-EDT was introduced in Rel-16. EDT enables data being transmitted in msg3. EDT supports Control Plane CIoT EPS/5GS optimisation as well as User Plane CIoT EPS/5GS optimisation. MO-EDT is triggered when the upper layers have requested the establishment or resumption of the RRC Connection for Mobile Originated data (i.e., not signalling or SMS) and the uplink data size is less than or equal to a TB size indicated in the system information. For MT-EDT, MT-EDT indication is included in the Paging message. In response to the Paging message including MT-EDT indication, the UE triggers the MO-EDT procedure.

Similarly, to UL transmission efficiency, reduce UE power consumption, and improve latency, PUR (Preconfigured Uplink resource) was introduced in Rel-16. Transmission using PUR allows one uplink transmission from RRC_IDLE using a preconfigured uplink resource without performing the random access procedure. Transmission using PUR is triggered when the upper layers request the establishment or resumption of the RRC Connection and the UE has a valid PUR for transmission and meets the TA validation criteria.
Given that latency, power consumption is not first priority for R17, EDT/PUR is not considered as essential minimum functionality.

Proposal 10: EDT/PUR is not considered as essential minimum functionality.
3 Conclusions  

Proposal 1: RAN2 agree upon the following principles for deciding essential minimum functionality:

1. Targeting GEO and NGSO scenarios

2. Targeting use case of intermittent delay-tolerant small packet transmissions and other use cases not requiring significant enhancements.

Proposal 2: TA pre-compensation is considered as essential minimum functionality.
Proposal 3: Enhancement of MAC/RLC/PDCP timers (e.g. RAR window, contention resolution timer, DRX HARQ RTT timer, SR prohibit timer, t-Reordering, discardTimer) to address long RTT should be considered as essential minimum functionality.

Proposal 4: Disabling HARQ is not considered as essential minimum functionality.

Proposal 5: power consumption optimization for reducing power consumption of acquiring GNSS location is not considered as essential minimum functionality.

Proposal 6: Latency reduction/UL scheduling enhancement is not considered as essential minimum functionality.

Proposal 7: Time or timer based and Location based CHO, location based measurement event, and cell selection/reselection enhancement reusing NR NTN conclusion can be considered as essential minimum functionality for R17 IOT NTN.
Proposal 8: RLF enhancement is not considered as essential minimum functionality for R17 IOT NTN.
Proposal 9: Capacity related issue (e.g. paging capacity) is not considered as essential minimum functionality.
Proposal 10: EDT/PUR is not considered as essential minimum functionality.
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