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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The following agreements/working assumptions were achieved in RAN2 #113bis-e meeting for IoT NTN [1]:
The following points are endorsed
(24/24) Enhancements to ra-ResponseWindow and mac-ContentionResolutionTimer are essential. R2 assume that design can follow NR NTN agreements as baseline. 
(21/21) Enhancements to HARQ-RTT-Timer and UL-HARQ-RTT-Timer are essential. R2 assume that design can follow NR NTN agreements as baseline.
(21/21) Enhancements to sr-ProhibitTimer are essential. R2 assume that design can follow NR NTN agreements as baseline.  
(23/23) Enhancements to RLC SN and PDCP SN are not essential. 
(24/24) Enhancements to tracking area management are essential. 
(24/25) Provisioning of ephemeris is essential. NR NTN agreements can be used as the baseline.
[bookmark: OLE_LINK39][bookmark: OLE_LINK40](22/25) There is significant interest for Power saving in idle mode for NTN IOT devices, e.g. there is significant interest for enhancements to eDRX/PSM (discontinuous coverage) and to relaxed monitoring, SI acquisition and WUS. 
The following points are endorsed
(19/23) Enhancements to UL scheduling for latency reduction are not essential. 
Enhancements to PUR are not essential (19/23). Enhancement to pur-ResponseTimer is needed and feasibility of PUR in GEO and LEO scenarios needs to be checked by RAN1.  
(18/23) Enhancements to RLC t-Reordering timer are essential. There is no need for further study as design can follow NR NTN agreements.
Chair: Most companies think Enhancements for power saving in connected mode are not essential for NTN IOT devices.
For power saving in IoT NTN, majority of the companies showed strong interest for power saving in idle mode, and most companies believed that enhancements for power saving in connected mode are not essential for NTN IOT devices.
In this contribution, we will further discuss how to apply the PSM for IoT NTN, and provide corresponding observations and proposals accordingly.

Discussion
PSM for idle mode
For GEO scenarios:
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]As the GEO satellite could provide large and stable coverage on the surface of the earth, most of the IoT devices will stay in the same cell for long time. We assume the existing PSM mechanisms for NB-IoT and eMTC e.g., eDRX, relaxed monitoring, SI acquisition and WUS could be applied for IoT NTN. And further enhancement is not required.
Observation 1: For GEO, the existing PSM mechanisms e.g. eDRX, relaxed monitoring, SI acquisition and WUS could be reused without any further enhancement.

For LEO with continuous coverage:
If earth moving cell is deployed, it’s necessary to consider how to resolve the cell-change during eDRX wake-up occasion. We assume the existing PSM scheme e.g., eDRX, relaxed monitoring, SI acquisition and WUS could be reused with some minor adjustment to search for the new cell according to the ephemeris data to monitor the WUS/Paging signalling. How to get and update the ephemeris data for IoT NTN devices is pending to the outcome of NR NTN.
Observation 2: For LEO with continuous coverage, the existing PSM scheme e.g.,  eDRX, relaxed monitoring, SI acquisition and WUS could be reused with some minor adjustment to search for the new cell according to the ephemeris data to monitor the WUS/Paging signalling.

For LEO with discontinuous coverage:
For discontinuous coverage deployment, we assume the coverage holes may not appear regularly. In that case, it’s not easy to configure a proper eDRX cycle for the UE.
Observation 3: Coverage holes may not appear regularly for LEO with discontinuous coverage scenario, which may bring the complexity for eDRX cycle configuration.
As one satellite could only serve a UE for dozens of seconds or just a few minutes, the most straightforward way for the UE is to do cell selection towards the LEOs according to the ephemeris data. When the satellite is gone, the UE could sleep down or even power off until to the next satellite is coming. That means, eDRX/PSM is not necessary for LEO with discontinuous coverage scenario.
Proposal 1: eDRX/PSM is not necessary for LEO with discontinuous coverage scenario, the ephemeris data could be the most essential info for a UE to do proper network selection when a satellite comes, and the UE could sleep down or power off when the satellite is gone.

PSM for connected mode 
For PSM in Connected mode, as chairman noted in the Chairman notes in RAN2#113bis meeting, most companies think Enhancements for power saving in connected mode are not essential for NTN IOT devices. Generally we’re fine with this working assumption for GEO scenarios and LEO with continuous coverage scenario.
Observation 4: for GEO scenarios and LEO with continuous coverage scenario, enhancements for power saving in connected mode are not essential for NTN IOT devices.
But for discontinuous coverage scenario, some adaption seems needed when a UE goes into a coverage hole from connected mode. Normally, RLF will be detected due to the coverage of the LEO is gone. The UE behaviors after RLF should be adjusted to adapt such kind of scenario. UE should stop to try the cell selection and reestablishment, and indicate the upper layer such kind of situation.
UE could do proper cell selection towards the next LEO according to the ephemeris data, the upper layer of UE may decide to reinitiate the service after UE camp on a new cell. Details could be further worked in the WI phase.
Proposal 2: For discontinuous coverage scenario, if RLF is caused by the coverage hole, the handling of RLF in the UE should be adjusted. E.g., abort the cell selection and reestablishment, and retry the cell selection when the next satellite cell is coming if necessary. 

Conclusion
According to the analysis in section 2, the following observations and proposals are provided:
Observation 1: For GEO, the existing PSM mechanisms e.g. eDRX, relaxed monitoring, SI acquisition and WUS could be reused without any further enhancement.
Observation 2: For LEO with continuous coverage, the existing PSM scheme e.g.,  eDRX, relaxed monitoring, SI acquisition and WUS could be reused with some minor adjustment to search for the new cell according to the ephemeris data to monitor the WUS/Paging signalling.
Observation 3: Coverage holes may not appear regularly for LEO with discontinuous coverage scenario, which may bring the complexity for eDRX cycle configuration.
Proposal 1: eDRX/PSM is not necessary for LEO with discontinuous coverage scenario, the ephemeris data could be the most essential info for a UE to do proper network selection when a satellite comes, and the UE could sleep down or power off when the satellite is gone.
Observation 4: for GEO scenarios and LEO with continuous coverage scenario, enhancements for power saving in connected mode are not essential for NTN IOT devices.
Proposal 2: For discontinuous coverage scenario, if RLF is caused by the coverage hole, the handling of RLF in the UE should be adjusted. E.g., abort the cell selection and reestablishment, and retry the cell selection when the next satellite cell is coming if necessary. 
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