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1 Introduction
In RAN Plenary #96-e meeting, the revised WID on NB-IoT/eMTC core & performance requirements for NTN has been approved [1]. According to the WID, the UE demodulation performance requirements should be specified. In this contribution, we provide our views on demodulation requirements for LTE NB-IoT/eMTC over NTN.
2 Discussion
2.1	Scope of requirements
Operation mode
There are different operation modes for NB-IoT devices, which are “standalone”, “in-band” and “guard-band”. From the parent work item in [1], the standalone deployment is prioritized. Therefore, we propose to define NB-IoT NTN requirements only for the standalone deployment.
	· Standalone deployment for NB-IoT / eMTC (i.e. operating in carrier(s) used only for NB-IoT NTN (resp. eMTC NTN)) for support in Rel-17 timeframe will be prioritized. 


Proposal 1: Consider only standalone deployment to define requirements for NB-IoT over NTN.

Duplex mode
According to the objective of core part in WID [2] as below, the specification work is limited to FDD requirements applicable for NB1/NB2 and Cat-M1 UE categories (HD-FDD and FD-FDD for Cat-M1).
	· The specification work of this WI shall:
· Be limited to FDD requirements applicable for NB1/NB2 and Cat-M1 UE categories (HD-FDD and FD-FDD for Cat-M1).
· Re-use the framework and requirements from NB-IoT/eMTC, as well as NR NTN requirements, where applicable. 


Therefore, TDD related requirements are not applicable to IoT-NTN. Since NB-IoT supports HD-FDD only, we propose defining requirements only on “HD-FDD for NB-IoT” and “HD-FDD and FD-FDD for Cat-M1”.
[bookmark: _Hlk92380727]Proposal 2: TDD related requirements are not applicable to IoT-NTN. Define requirements only for FDD, i.e., “HD-FDD for NB-IoT” and “HD-FDD and FD-FDD for Cat-M1”.

CSI requirements
Regarding CSI reporting requirements, the reporting CSI may be outdated owing to the large RTT delay between satellite and UE. The CSI feedback may not be representative of the channel condition due to the large propagation delay, tens of milliseconds delay for LEO and hundreds of milliseconds delay for GEO. Therefore, we propose not to define CSI reporting requirements for IoT-NTN.
Proposal 3: Do not define CSI reporting requirements for IoT-NTN.


PBCH and PDCCH requirements 
TS 36.101 specifies the PBCH performance requirements. However, there is no way to measure that because PBCH is a broadcast channel with no ACK/NACK in uplink. Also, there are no algorithm enhancements for IoT-NTN PDSCH/PDCCH/PBCH. It is enough to only define PDSCH requirements to check correct operation under NTN propagation channels. Therefore, to avoid duplicated testing and reduce test effort, we propose not to define new requirements for PBCH and PDCCH.
Proposal 4: Do not define PBCH and PDCCH requirements for IoT-NTN. 

Requirements applicability 
From demodulation point of view, the major difference between LEO and GEO is timing offset and frequency offset, i.e. larger K_offset for GEO while larger Doppler for LEO. However, if UE pre-compensation is assumed as NR-NTN, there is not much difference between two scenarios. Therefore, we propose to apply similar applicability in NR-NTN. 
· For UE supports GSO only: UE needs to pass TS36.101 requirements only according to the UE capability. 
· For UE supports “NGSO only” or “both NGSO and GSO”: UE needs to pass TS36.101 requirements and the additional NGSO test in TS36.102 according to the UE capability
Proposal 5: Apply the following applicability rule for IoT-NTN requirements
· For UE supports GSO only: UE needs to pass TS36.101 requirements only according to the UE capability. 
· For UE supports “NGSO only” or “both NGSO and GSO”: UE needs to pass TS36.101 requirements and the additional NGSO test in TS36.102 according to the UE capability

2.2	General assumptions
Antenna configuration
Regarding to the antenna configuration, 1Tx has been considered in the TR38.821 LLS simulation assumptions. Also, in NR-NTN discussions, companies claimed that SAN 1 TX is expected to be the most implemented scheme. Therefore, it was agreed to define 1Tx (rank 1) requirements in NR-NTN. In this case, we propose to consider 1Tx to be the baseline assumption for IoT-NTN demodulation requirements. For UE side, NB-IoT/Cat-M1 UE only supports 1 Rx. Therefore, we propose to define requirements for antenna configuration 1T1R only.
Proposal 6: Define IoT-NTN UE demodulation requirements with 1T1R.

Propagation channel model
There were lots of discussions for propagation channel models when defining requirements for NR-NTN. It was agreed to use NTN-TDLA100-200 and NTN-TDLC5-200 for NR-NTN [3]. We think RAN4 can leverage the similar NTN channel models for simulation and then define requirements for IoT-NTN. Considering the low mobility for IoT device, we suggest considering NTN-TDLA100-5 and NTN-TDLC5-5 to define requirements for NB-IoT and eMTC over NTN
Proposal 7: Consider NTN-TDLA100-5 and NTN-TDLC5-5 to define requirements for IoT-NTN. 

Frequency and timing drift modeling
During the discussions for requirements on NR-NTN, it was agreed not to consider the following modelling by assuming those are compensated prior to DL baseband processing [4]: 
· Doppler shift due to satellite motion for DL in service link
· Frequency drift
· Timing drift and sampling frequency offset
Same as NR-NTN UE, the IoT-NTN UE will have GNSS capability and along with ephemeris information which can be used to compensate frequency drift and timing drift. Therefore, we suggest not to consider above modelling.
Proposal 8: Do not consider the following modelling when defining requirements for IoT-NTN.
· Doppler shift due to satellite motion for DL in service link
· Frequency drift
· Timing drift and sampling frequency offset
3 Conclusion
In this contribution, we provide our views on UE demodulation requirements for IoT-NTN. The proposals are summarized as below:
Proposal 1: Consider only standalone deployment to define requirements for NB-IoT over NTN.
Proposal 2: TDD related requirements are not applicable to IoT-NTN. Define requirements only for FDD, i.e., “HD-FDD for NB-IoT” and “HD-FDD and FD-FDD for Cat-M1”.
Proposal 3: Do not define CSI reporting requirements for IoT-NTN.
Proposal 4: Do not define PBCH and PDCCH requirements for IoT-NTN. 
Proposal 5: Apply the following applicability rule for IoT-NTN requirements
· For UE supports GSO only: UE needs to pass TS36.101 requirements only according to the UE capability. 
· For UE supports “NGSO only” or “both NGSO and GSO”: UE needs to pass TS36.101 requirements and the additional NGSO test in TS36.102 according to the UE capability
Proposal 6: Define IoT-NTN UE demodulation requirements with 1T1R.
Proposal 7: Consider NTN-TDLA100-5 and NTN-TDLC5-5 to define requirements for IoT-NTN. 
Proposal 8: Do not consider the following modelling when defining requirements for IoT-NTN.
· Doppler shift due to satellite motion for DL in service link
· Frequency drift
· Timing drift and sampling frequency offset
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