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1 Introduction
In RAN1#105e meeting and RAN2#114e meeting, SI on NB-IoT and eMTC support for NTN has be concluded as closed and a follow-up Rel-17 WI would be expected. In this contribution, we provide our views to the WID scope for IoT over NTN.
2 RAN1 scope
Up to the latest SI discussions in RAN1, study observations/conclusions have been discussed and captured in the running TR 36.763. Moreover, in the TR, RAN1 recommendations on certain topics are also given. These RAN1 discussion outcomes as well as the RAN1 recommendations can be used as a starting point for the WI proposals.  
Satellite deployment scenarios:

RAN1 has discussed different satellite types and they can be categorized into set 1, 2, 3, 4 and 5. The set 1 and 2 are the satellite types supporting not only IoT service but also eMBB, e.g. supporting NR NTN. For IoT NTN WI, we think at least satellite types 3, 4 and 5 are considered as higher priority.  
Proposal 1: Satellite set 3, 4 and 5 should be considered as higher priority for IoT NTN R17 WI. 

IoT device characteristic:

During the SI phase, the conducted extensive studies are based on the assumption that the IoT device has GNSS capability, which is an essential condition to ensure the connection between an IoT device and the satellite. Thus, the GNSS capability should be assumed in R17 WI. Moreover, high velocity should also be supported in this release. 

Proposal 2: IoT NTN R17 should support IoT device with GNSS capability and support velocity up to 120 kmph. 

IoT technology:

The SI considers two IoT technologies, i.e. eMTC and NB-IoT. Due to the limited and urgent timing for R17, WI should discuss whether more focus should be given for one technology. From our view point, providing a complete specification in timing manner for market penetration is of paramount importance. To support the essential service, e.g. sporadic short transmission, it is not necessary for the WI to support two technologies, whereas both are considered in the SI. A clear disadvantage is the TU splitting, which may render the specification less efficient, leading eventually to a more lengthy CR phase. It clearly impacts the commercialization timing.  
Proposal 3: IoT NTN R17 considers only NB-IoT. 

UL and DL synchronization:

Synchronization on DL and UL has been extensively discussed in SI phase. The baseline of the synchronization procedure follows the NR-NTN. While in IoT NTN WI, we should spend more time on the enhancement addressing IoT specific issue. RAN1 has identified IoT specific issues including UL synchronization adjustment for long PUSCH and PRACH transmission, and DL frequency synchronization due to high Doppler shift. 
Proposal 4: WI scope should include enhancement for addressing IoT specific issues, e.g. 
· UL synchronization adjustment for long PUSCH and PRACH transmission.

· DL frequency synchronization due to high Doppler shift.

Timing relationship:
The timing relationship is discussed in SI phase, which motivated by a similar motivation as NR-NTN. RAN1 does not identify particular issue for the IoT use case. Thus, enhancements adopted for NR-NTN should be naturally a baseline. 

Proposal 5: Timing relationship used for NR-NTN should be the baseline for IoT NTN R17. 
HARQ enhancement:

During the SI phase, RAN1 does not reach consensus on the potential enhancement for HARQ. However, from our viewpoint, the UE PDCCH monitoring can be revisited.  The reason is that the round trip time (RTT) in NTN system will become significantly longer than that of in TN system. The UE PDCCH monitoring should be enhanced to allow some advanced UE to take advantage of this buffer time to monitor PDCCH, which allows the network to schedule this UE during the RTT time. 

Proposal 6: IoT NTN R17 should consider PDCCH monitoring enhancement. 

3 RAN2 scope
In the current TR 36.763 (still pending RAN2’s email approval), recommendations from RAN2 have been captured by rapporteur, and we think that these recommendations can serve as a good starting point for the WI proposals.
User plane: 
On RACH procedure, SI has concluded to adopt similar procedures as for NR NTN and here IoT devices are assumed to have TA pre-compensation capability using GNSS. In the WI phase, RAN2 should work on the solutions to adapt the starting time of RAR window and contention resolution timer for IoT UEs. 
Proposal 7: Specify mechanism to adapt the start of RAR window and contention resolution timer for IoT NTN UEs with TA pre-compensation capability using GNSS.
On DRX procedure, NR NTN WI has been discussing DRX impact for both HARQ-enabled and HARQ-disabled cases. For IoT NTN, since in the last meeting it was agreed that disabling of HARQ feedback is not essential, RAN2 should only focus on the aspect of adapting RTT timer to cater for the long round-trip-time in NTN scenario.
Proposal 8: Specify mechanism to adapt DL HARQ RTT Timer and UL HARQ RTT Timer for HARQ feedback enabled case.
On SR, SI has concluded that enhancements to sr-ProhibitTimer are essential. Therefore, RAN2 should specify how to extend sr-ProhibitTimer to support the long round-trip-time in NTN.
Proposal 9: Specify larger values of sr-ProhibitTimer for IoT NTN.
On RLC, SI has concluded that enhancements to RLC t-Reordering timer are essential. Therefore, RAN2 should specify how to extend t-Reordering timer to support the long round-trip-time in NTN.

Proposal 10: Specify larger values of t-Reordering timer for IoT NTN.
Control plane: 
On tracking area, SI has concluded that enhancements to tracking area management are essential. In the SI, both hard TAC update and soft TAC update were discussed and deemed as applicable to NTN scenarios. We think in the WI phase, both schemes should be supported.
Proposal 11: Specify mechanism to support hard TAC update and soft TAC update.
On Idle mode mobility, NR NTN has been discussing location-assisted and timing-assisted cell reselection. While there is no detailed agreement yet on location-assisted cell reselection, for timing-assisted solution, RAN2 has agreed that serving cell’s leaving time information, e.g. for the quasi-earth-fixed LEO scenario, is provided to the UE and can be used for UE to trigger neighbor cell measurement. In our understanding, when applied to IoT NTN, location-assisted solution may require UE to acquire its location and/or broadcasted ephemeris more frequently, which may lead to more power consumption and be not so friendly for IoT devices. Therefore, we suggest RAN2 prioritize the timing-assisted solution in the WI phase.
Proposal 12: Specify enhancement on timing-assisted cell selection/reselection.
In the SI phase, many companies brought up the discontinuous coverage issue for some NTN scenarios and the SI has concluded that support of discontinuous coverage without excessive UE power consumption and without excessive failures/recovery actions is essential. We understand this will impact some idle mode procedures, e.g. idle mode measurement and SI reading, etc. and should be specified in the WI phase. 
Proposal 13: Specify impact on idle mode procedures for IoT UEs in discontinuous coverage.
On connected mode mobility, for NR NTN, location-based and timing-based triggers have been introduced for CHO execution condition. Due to similar reasons as Idle mode mobility, we think location-based trigger may consume more UE power and we prefer to specify timing-based triggers, in addition to the existing RSRP-based trigger, for CHO for eMTC UEs.
Proposal 14: Specify enhancement on timing-based CHO execution condition for eMTC UEs.

For NB-IoT, existing RLF procedure might be sufficient and further enhancement can be considered in later release.
4 Conclusion

In this contribution, we discussed the scope of WI of IoT over NTN and provided following suggestions for the WI proposals:
On RAN1’s scope:
Proposal 1: Satellite set 3, 4 and 5 should be considered as higher priority for IoT NTN R17 WI. 

Proposal 2: IoT NTN R17 should support IoT device with GNSS capability and support velocity up to 120 kmph.
Proposal 3: IoT NTN R17 considers only NB-IoT. 

Proposal 4: WI scope should include enhancement for addressing IoT specific issues, e.g. 

· UL synchronization adjustment for long PUSCH and PRACH transmission.

· DL frequency synchronization due to high Doppler shift.

Proposal 5: Timing relationship used for NR-NTN should be the baseline for IoT NTN R17. 
Proposal 6: IoT NTN R17 should consider PDCCH monitoring enhancement. 

On RAN2’s scope:
Proposal 7: Specify mechanism to adapt the start of RAR window and contention resolution timer for IoT NTN UEs with TA pre-compensation capability using GNSS.
Proposal 8: Specify mechanism to adapt DL HARQ RTT Timer and UL HARQ RTT Timer for HARQ feedback enabled case.

Proposal 9: Specify larger values of sr-ProhibitTimer for IoT NTN.
Proposal 10: Specify larger values of t-Reordering timer for IoT NTN.
Proposal 11: Specify mechanism to support hard TAC update and soft TAC update.
Proposal 12: Specify enhancement on timing-assisted cell selection/reselection.
Proposal 13: Specify impact on idle mode procedures for IoT UEs in discontinuous coverage.
Proposal 14: Specify enhancement on timing-based CHO execution condition for eMTC UEs.
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