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Introduction
In RAN4#105 meeting, the core requirement for IoT over NTN SAN has been finalized, however for the ICS requirements for LEO SAN, this still needs more discussions on its IoT level. Therefore in this contribution, we want to share some further evaluation results for it.  
Issue 2-1 IoT level for NB-IoT over NTN 
· Proposals
· Proposal 1:  to agree the IoT level as 24dBc for GEO and LEO dynamic rang requirements. [ZTE, R4-2219365]
· Option 1:  Observation 1 The 95-tile point of IoT level for LEO 600 is 35 dB and 31 dB for LEO 1200, for GEO is 19dB. [Ericsson,R4-2219794]
· Proposal-2:IoT level for LEO is 35 dB for NB-IoT and for GEO is 19 dB. [Ericsson,R4-2219794]
· Recommended WF
· Companies’ views are encouraged during the meeting. 
· Agreement:
· For GEO: IoT level as 20dBc  
· Tentative agreement for LEO: IoT level as [31dBc], further discuss and refine the value not precluded in maintenance phase  
[bookmark: OLE_LINK13][bookmark: OLE_LINK10][bookmark: OLE_LINK14][bookmark: OLE_LINK20]Discussion 
Similar as Rel-17 NTN SAN, legacy LTE BS dynamic range requirement and FR2 BS dynamic range requirement discussion, it’s necessary check the IoT level in different NTN deployment scenarios. Based on the simulation results obtained for LEO600Km and LEO1200Km shown as following, it could be found that IoT level@95% CDF for different deployment scenarios are also varying.

LEO1200km scenario: Iot level for LEO600KM in both Rural area and dense urban scenario
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LEO600km scenario: Iot level for LEO600KM in both Rural area and dense urban scenario
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The detailed value of IoT level in the different deployment scenarios are summarized in the following table.
Table 1. summarized IoT level for LEO600Km and LEO600Km
	
	Multiple tone
	Single tone 15kHz
	Single tone 3.75kHz
	Recommendation

	LEO1200KM Rural scenario
	17.49
	17.95
	17.90
	24

	LEO1200KM Urban scenario
	22.58
	23.98
	24.01
	

	LEO600KM Rural scenario
	20.69
	20.49
	20.19
	24

	LEO600KM Urban scenario
	22.33
	24.2
	24.08
	


Based on the simulation results summarized in the above table 1, it could be found that IoT level as 24dB in LEO scenario should be sufficient to test its performance.
Proposal 1: to agree the IoT level as 24dBc for LEO dynamic rang requirements.

Based on the above IoT proposal for LEO and the following legacy approach to define dynamic range requirement for NB-IoT BS as following:
For standalone operation, the interfering signal level and wanted signal level are:




Different from terrestrial standalone NB-IoT BS, noise figure should be updated as 7.4dB for GEO and 4.3dB for LEO and IoT level should be updated as 24dB in the above formula. Based on the above analysis, we proposed to define the dynamic range requirement for IoT over NTN in LEO scenarios as following:

Proposal 2:  to define the following dynamic rang requirements for LEO SAN.
	SAN   channel bandwidth [kHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWChannel
	Type of interfering signal

	200
	FRC A15-1 in Annex A.15
	-96.4
	-92.7
	AWGN

	200
	FRC A15-2 in Annex A.15
	-102.3
	-92.7
	AWGN



Conclusions
In this contribution, we want to share some further views on dynamic range requirement of IoT over NTN and proposals are made as following:
Proposal 1: to agree the IoT level as 24dBc for LEO dynamic rang requirements.
Proposal 2:  to define the following dynamic rang requirements for LEO SAN.
	SAN   channel bandwidth [kHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWChannel
	Type of interfering signal

	200
	FRC A15-1 in Annex A.15
	-96.4
	-92.7
	AWGN

	200
	FRC A15-2 in Annex A.15
	-102.3
	-92.7
	AWGN
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