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In the RAN #104bis e-meeting，the following agreements on scenarios and configuration have been reached[1]。However, a few new issues are raised, including MEO scenario, NB-IoT NTN and eMTC-NTN deployment modes and etc. Based on these issues, some analysis and proposals are presented in this contribution.  

Link budget for MEO
In the last meeting, the MEO scenario was added as one of the basic analysis scenarios for IoT NTN. In order to facilitate the calibration of link budget, the loss related to link budget should be set uniformly.

Proposal 1: The following Satellite losses should be used as a common set of link budget parameters and captured into TR 36.763.
[bookmark: OLE_LINK25][bookmark: OLE_LINK27][bookmark: OLE_LINK28]Table 1: Satellite losses
	Other Losses
	GEO (35786 km)
	LEO (1200 km)
	LEO (600 km)
	MEO (10000 km)

	Scintillation losses
	2.2 dB
	2.2 dB
	2.2 dB
	2.2 dB

	Atmospheric losses
	0.2 dB
	0.1 dB
	0.1 dB
	0.2 dB

	Polarization loss
	3 dB
	3 dB
	3 dB
	3 dB

	Shadow margin 
	3 dB
	3 dB
	3 dB
	3 dB



In this section, link budget for MEO are evaluated, which PC5 and NF=9dB are configured. According to agreed link budget parameters of Set-5, we calculate the link budget following the agreements in last meeting. Results are shown in the following.
0. Link budget results for Set-5
Table 2 Link budget result with Set-5
	Satellite orbit
	MEO-eMTC
	MEO-NB-IoT

	B(KHZ)
	DL
	UL
	DL
	UL

	
	1080
	360
	180
	90
	45
	30
	180
	180
	90
	45
	15
	3.75

	EIRP 
	45.4
	-10
	45.4
	-10

	G/T 
	-33.62
	3.8
	-33.62
	3.8

	Atmospheric loss
	0.2
	0.2
	0.2
	0.2

	Central beam edge 
& FSPL
	Central beam edge elevation: 81.6
FSPL: 178.51
	Central beam edge elevation: 81.6
FSPL: 178.51

	CNR [dB]
	-6.5
	-20.1
	-17.1
	-14.0
	-11.0
	-9.3
	-6.5
	-17.1
	-14.0
	-11.0
	-6.3
	-0.2

	Central beam centre & FSPL
	Central beam centre elevation: 90
FSPL: 178.47
	Central beam centre elevation: 90
FSPL: 178.47

	CNR [dB]
	-6.5
	-20.0
	-17.0
	-14.0
	-11.0
	-9.2
	-6.5
	-17.1
	-14.0
	-11.0
	-6.3
	-0.2



Proposal 2：Capture the result of Table 2 into TR 36.763. 

Deployment Modes
In the RAN1 #104 meeting, there were some discussions on the IoT NTN deployment mode. 
	Second round Feature Lead recommendation - Section 3.3.1
Moderator encourage companies to contribute to discuss NB-IoT NTN and eMTC-NTN deployment modes in next RAN1 meeting. 



In TN system, NB-IoT supports three deployment modes, which are standalone, guard-band (assumed an LTE guard band) and in-band (with LTE). Similarly, eMTC supports in-band (with LTE) and stand-alone deployment. 
According to TR 37.824, for NB-IoT operating in LTE, system scenarios have involved 3 following operations,
· Category NB1/NB2 stand-alone operation: category NB1/NB2 is operating standalone when it utilizes its own spectrum, for example the spectrum used by GERAN systems as a replacement of one or more GSM carriers, as well as scattered spectrum for potential IoT deployment.
· Category NB1/NB2 guard band operation: category NB1/NB2 is operating in guard band when it utilizes the unused resource block(s) within an E-UTRA carrier’s guard-band.
· Category NB1/NB2 in-band operation: category NB1/NB2 is operating in-band when it utilizes the resource block(s) within a normal E-UTRA carrier.
For IoT NTN system, we need to reconsider the deployment modes of NB-IoT with NR band. Based on the summary of TR 37.824, for NB-IoT operation in NR in-band, RB alignment, power boosting and numerologies have been addressed. NB-IoT and NR operating with 15 kHz SCS could coexist in NR band while optimizing resource utilization by aligning respective RBs. For NB-IoT operation in NR guard band, it is concluded that even if one NB-IoT system with 15 kHz sub-carrier would operate in NR guard band, still need to consider this case as NB-IoT operation in NR in-band. For NB-IoT standalone operation, based on coexistence study, it is concluded that there is no issue for NB-IoT standalone coexistence with NR. 
It seems that both stand-alone operation and in-band operation can be used. However, in-band operation may need to be further studied. Potential issues for NB-IoT and NR NTN in-band coexistence:
· Channel raster, PRB and subcarrier grid alignment
Refer to TR 37.824, MSR BS supporting NR and LTE+NB-IoT (LTE in-band/guard band) could also meet current RF requirements when operating NR+(LTE)+NB-IoT (NR in-band) with following limitations:
· Same NR channel bandwidth as LTE
· NR uses 15 kHz SCS
· NB-IoT carrier frequency kept when operating with LTE and NR, or shifted closer to NR carrier.
For NB-IoT and NR NTN in-band coexistence, there may have similar limitations.
· Power boosting
For Rel-13 power bosting for E-UTRA guard band operation and in-band operation is introduced in both TS 36.104 and TS 37.104. The minimum requirement is +6 dB power bosting for one NB-IoT RB located within E-UTRA transmission bandwidth configuration for in-band operation or adjacent to the E-UTRA transmission bandwidth configuration edge as close as possible for guard band operation. Legacy deployment should be taken into account and similar hardware capability should be maintained. Hence +6 dB power boosting should be kept for the NR NTN scenario. Meanwhile +6 dB power boosting will be challenging for NR NTN.
· Numerologies
As NR NTN could support several numerologies, which might be different from NB-IoT numerologies, there might exist mixed numerology configuration which would result in interference between NR subcarrier and NB-IoT subcarrier when NB-IoT carrier is deployed within NR NTN carrier. Hence, requirement needs to be defined for mixed numerology between NR NTN and NB-IoT.
· Synchronization between NR NTN and NB-IoT
Considering the large delay and Doppler shift of NTN system，timing and frequency misalignment between NB-IoT and NR NTN might exceed maximum tolerance.

In order to avoid potential interference and complicated coordination, the stand-alone operation is more suitable for IoT NTN. Similarly, for eMTC, supports stand-alone deployment.

Proposal 3：Support stand-alone deployment for NB-IoT and eMTC in IoT NTN.

Conclusion
In this contribution, we analzyed scenarion prioritization for NB-IoT and eMTC over satellite and provided the initial evaluation results for link budget. 
Regarding the scenario priortization, observations and proposals are as follows:
[bookmark: _GoBack]Proposal 1: The following Satellite losses should be used as a common set of link budget parameters and captured into TR 36.763.
Table 1: Satellite losses
	Other Losses
	GEO (35786 km)
	LEO (1200 km)
	LEO (600 km)
	MEO (10000 km)

	Scintillation losses
	2.2 dB
	2.2 dB
	2.2 dB
	2.2 dB

	Atmospheric losses
	0.2 dB
	0.1 dB
	0.1 dB
	0.2 dB

	Polarization loss
	3 dB
	3 dB
	3 dB
	3 dB

	Shadow margin 
	3 dB
	3 dB
	3 dB
	3 dB



Proposal 2：Capture the result of Table 2 into TR 36.763. 
Proposal 3：Support stand-alone deployment for NB-IoT and eMTC in IoT NTN.
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