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Background
The IoT NTN RAN4 WI has been approved in RAN #95-e [1], which intends to specify RAN4 core and performance requirements applicable to the Rel-17 specifications for NB-IoT and eMTC operation over NTN through release independent manner. The following objectives are for the RF aspect:
Specification of RF requirements for Satellite Access Node (SAN) and UE including the following [RAN4]:
· Specification of a 200 kHz channel raster in bands where this is feasible. 
· In bands where it is not feasible to define a 200 kHz channel raster, the specification of a 100 kHz channel raster to be used in conjunction with signalling of the “part-of EARFCN” indication on MIB, with multiple EARFCN hypotheses. 
· Verification of co-existence of IoT NTN with TN, re-using or extrapolating from existing co-existence results (from NR NTN or other) where appropriate, and considering additional simulations as necessary.
· Leveraging the studies and requirements (where applicable) of NTN NR bands n256 and n255 (and any relevant E-UTRA bands), specify the following new FDD frequency bands for NB-IoT/eMTC NTN operation:
· S-band (1980-2010 MHz in UL, and 2170-2200 MHz in DL)
· L band (1626.5 MHz – 1660.5 MHz in UL, and 1525 MHz – 1559 MHz in DL)

In this contribution, we share our general views on the scope, system parameters, and co-existence aspects of RAN4 WI IoT NTN 

1. [bookmark: _Hlk8895418]Discussion
0. Scope
In the IoT NTN WI [2] for RAN1/2/3,  the standalone deployment only is prioritized in the Rel-17 timeframe  (i.e., operating in carrier(s) used only for NB-IoT NTN (resp. eMTC NTN)). However, there is no such limitation for the approved RAN4 WI. Therefore, to align with Rel-17 IoT NTN and clarify the scope of the WI, it is suggested that the RAN4 WI on Rel-17 IoT NTN shall also prioritize the standalone deployment for NB-IoT / eMTC. 

Proposal 1: It is suggested to align the scope of the RAN4 WI with prioritizing standalone deployment scenario as in the Rel-17 IoT NTN WI for other WGs. 

0. Channel raster 
[bookmark: _Int_I09BaICK]For IoT NTN, due to the large doppler shift and additional frequency error in the oscillator at the UE side, the total uncertainty on the DL raster can exceed half of the 100 kHz channel raster of TN NB-IoT/eMTC, which can lead to synchronisation on the wrong raster and results in an error in (N)Cell frequency selection. Therefore, to avoid this issue, two viable solutions have been discussed in RAN1 during Rel-17 [2], which include: 
· Specification of a 200 kHz channel raster in bands where this is feasible. 
· the specification of a 100 kHz channel raster to be used in conjunction with signalling of the “part-of EARFCN” indication on MIB, with multiple EARFCN hypotheses. 

[bookmark: _Int_TSgUkUj2]According to RAN1 LS [3], RAN4 shall define a 200 kHz channel raster or adopt the 100 kHz channel raster with MIB signaling in bands where it is not feasible to define a 200 kHz channel raster. To our understanding, the 200 kHz channel raster provides a low complexity on UE implementation, but the major drawback is the potential waste of the spectrum usage for small spectrum allocation and reducing the flexibility in network deployment. On the other hand, 100 kHz channel raster with the signaling of the “part-of EARFCN” indication on MIB increases UE complexity with up to 3 channel raster hypotheses (1.5 raster hypotheses on average) per synchronization attempt, and possible SNR loss when reading the MIB on the wrong raster but provides better spectrum usage. 

To our understanding, the second method increases the complexity of UE implementation to a moderate degree while gaining improved channel deployment flexibility and spectrum usage. Therefore, the input from satellite companies is crucial in this case to understand the impact on deployment in small spectrum chunks.

Observation 1: the input from satellite companies is crucial to understanding the impact on deployment in small spectrum chunks.

Observation 2: RAN4 needs to determine those bands where a 200kHz channel raster is feasible. Other satellite bands for IoT-NTN adopt a 100kHz raster with signalling of part of EARFCN. 


0. Co-existence study for IoT NTN
From the aspect of co-existence study, part of the NR NTN study might be able to be re-used. One difference between IoT/eMTC devices vs. NR devices is the bandwidth, which does not significantly affect the co-existence results to our understanding if the PSD remains the same. On the other hand, the performance metric can be different between NTN IoT and NR NTN, where NR NTN adopted 5% TP loss as the metric for the co-existence as in [4], but SINR loss was used as the metric for co-existence for TN NB-IoT/eMTC in [5]. In the spirit of re-using the NR NTN coexistence study, we may consider adopting the TP loss as the metric for IoT-NTN as well. In overall, RAN4 can first identify the difference between IoT NTN and NR NTN while considering re-using the existing results as much as possible. 

In addition, we would expect a similar outcome from the co-existence study for NTN eMTC and NTN NB IoT, which can also be further verified and one can possiby re-use the outcome from  the other. 

Proposal 2: RAN4 can identify the difference between IoT NTN and NR NTN (as well as NTN eMTC and NTN NB IoT) in co-existence and consider re-using the outcome of NR NTN as much as possible. 

1. Conclusion
In this contribution, we shared our general view regarding the RAN4 work on IoT NTN requirements for Rel-17. The following observations and proposals have been given: 
Observation 1: the input from satellite companies is crucial to understanding the impact on deployment in small spectrum chunks.

Observation 2: RAN4 needs to determine those bands where a 200kHz channel raster is feasible. Other satellite bands for IoT-NTN adopt a 100kHz raster with signalling of part of EARFCN. 

Proposal 1: It is suggested to align the scope of the RAN4 WI with prioritizing standalone deployment scenario as in the Rel-17 IoT NTN WI for other WGs. 

Proposal 2: RAN4 can identify the difference between IoT NTN and NR NTN (as well as NTN eMTC and NTN NB IoT) in co-existence and consider re-using the outcome of NR NTN as much as possible. 
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