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1.1 Study on NB-IoT/eMTC support for Non-Terrestrial Network

Please refer to RP-193235 for detailed scope of the WI

R1-2007882
NB-IoT Waveform Tests over LEO Satellite
OQ Technology

R1-2009096
Rel-17 IoT NTN Work Plan
MediaTek Inc., Eutelsat

1.1.1 Scenarios applicable to NB-IoT/eMTC 
R1-2008868
Email summary discussion on Scenarios applicable to NB-IoT/eMTC
Eutelsat S.A.

R1-2007572
Application scenarios of IoT in NTN
Huawei, HiSilicon

R1-2007844
Application scenarios discussion on NB-IoT/eMTC
CATT

R1-2008038
Discussion on scenarios for IoT NTN
CMCC

R1-2008199
On Scenarios applicable to NB-IoT/eMTC
Samsung

R1-2008257
Discussion on scenarios applicable to NB-IoT/eMTC
OPPO

R1-2008815
Reference Link-Budget parameters for IoT NTN
Eutelsat S.A.

R1-2008854
Preliminary views on the scenarios and assumption for IoT-NTN
ZTE

R1-2009007
On scenarios for NB-IoT and eMTC NTN
Intel Corporation

R1-2009042
Discussion on the scenarios for NB-IoT/eMTC over NTN
Xiaomi

R1-2009088
On scenarios and evaluations for eMTC and NB-IoT based NTN
Ericsson

R1-2009098
Discussion on scenarios applicable to NB-IoT over NTN
Sateliot

R1-2009114
Scenarios applicable to NB-IoT/eMTC 
Qualcomm Incorporated

R1-2009215
Observations on NB-IoT/eMTC for NTN scenarios
Nokia, Nokia Shanghai Bell

R1-2009235
Scenarios for support of NB-IoT and eMTC over NTN
Sony

R1-2009304
Discussion on IoT NTN scenarios - link budget
MediaTek Inc., Eutelsat

[103-e-NR-NB_IoT_eMTC_NTN]
Email discussion/approval on scenarios applicable to NB-IoT/eMTC for NTN with checkpoints for agreements on 11/5, 11/10, 11/12 - Sanaa (Eutelsat)
R1-2008868
Email summary discussion in scenario applicable to NB-IoT/eMTC
Moderator (Eutelsat)
Agreement:
IoT NTN scenarios A, B, and C are included in the study as shown below:

	NTN Configurations 
	Transparent satellite

	GEO based non-terrestrial access network 
	Scenario A

	LEO based non-terrestrial access network generating steerable beams (altitude 1200 km and 600km)
	Scenario B

	LEO based non-terrestrial access network generating fixed beams whose footprints move with the satellite (altitude 1200 km and 600km)
	Scenario C


Agreement:
The following IoT NTN reference scenario parameters are agreed:

	Scenarios
	GEO based non-terrestrial access network - scenario A 
	LEO based non-terrestrial access network -Scenario B & C

	Orbit type
	station keeping a nominally fixed position in terms of elevation/azimuth with respect to a given earth point 
	circular orbiting at low altitude around the earth

	Altitude
	35,786 km
	600 km 

1,200 km 

	Frequency Range  (service link)
	< 6 GHz (e.g. 2 GHz in S band) 

	Device channel Bandwidth  (service link) (NOTE 7)
	· NB-IoT 180 kHz (DL), Up to 180 kHz with all permissible smaller resource allocations 12*15 kHz, 6*15 kHz, 3*15 kHz, 1*15 kHz, 1*3.75 kHz

· eMTC: 1080 kHz (DL), Up to 1080 kHz with all permissible smaller resource allocations , including 2*180 kHz, 180 kHz, 2*15 kHz or 3*15 kHz or 6*15 kHz  (UL)

	Payload
	Transparent type
	Transparent Type

	Earth-fixed beams
	Yes
	Scenario B:  Yes (steerable beams), see NOTE 1

Scenario C: No  (the beams move with the satellite)

	Max beam foot print size (edge to edge) regardless of the elevation angle
	3500 km (NOTE 3)
	1000 km  (NOTE 2)

	Min Elevation angle for both sat-gateway and C-IoT device
	10° for service link and 10° for feeder link
	10° for service link and 10° for feeder link

	Max distance between satellite and C-IoT device at min elevation angle 
	 40,581 km 
	 1,932 km (600 km altitude) 
 3,131 km (1,200 km altitude) 

	Max Round Trip Delay (propagation delay only) 
	 541.46ms (service and feeder links)
	25.77 ms (600km) (service and feeder links)

41.77 ms (1200km) (service and feeder links)

	Max differential delay within a cell 
	10.3 ms
	3.12 ms and 3.18 ms for respectively 600km and 1200km

	Max Doppler shift (earth fixed user equipment) (NOTE 6)
	0.93 ppm
	24 ppm (600km) 

 21ppm(1200km) 

 

	Max Doppler shift variation (earth fixed user equipment)  (NOTE 6)
	0.000 045 ppm/s 
	  0.27 ppm/s  (600km) 

  0.13 ppm/s  (1200km) 

	C-IoT device motion on the earth
	Min 0 km/s (stationary device), max 120 km/h 
	Min 0 km/s (stationary device), max 120 km/h

	C-IoT device antenna types
	Omnidirectional antenna with 0 dBi TX antenna gain and 0 dBi RX antenna gain  (NOTE 4) 

	C-IoT device max Tx power
	UE power class 3 with up to 200 mW (23dBm), UE power class 5 with up to 100 mW (20 dBm) 

	C-IoT device Noise Figure
	Omnidirectional antenna: 7 dB or 9 dB  (NOTE 5)

	Service link
	3GPP defined Narrow Band IoT and eMTC


NOTE 1:    Each satellite has the capability to steer beams towards fixed points on earth using beamforming techniques. This is applicable for a period of time corresponding to the visibility time of the satellite.
NOTE 2:   This beam size refers to the Nadir pointing of the satellite.  

NOTE 3: The Maximum beam foot print size for GEO is based on current state of the art GEO High Throughput systems, assuming either spot beams at the edge of coverage (low elevation) or a single wide-beam.

NOTE 4: The use of a Circular polarized antenna is optional.
NOTE 5: Same Noise Figure of 7 dB as in Release 16 TR 38.821 or 9 dB as in Release 12 TR 36.888  for device can be assumed for link budget. The noise figure is device vendor implementation specific.  

NOTE 6: Max Doppler shift and Max Doppler shift variation in the absence of any device pre-compensation of satellite Doppler shift on the service link.

NOTE 7: System bandwidth is FFS 
1.1.2 Necessary changes to support NB-IoT and eMTC over satellite
A placeholder only: contributions may be submitted but will not be formally handled 
R1-2007573
Solutions to support IoT in NTN
Huawei, HiSilicon

R1-2007845
Potential enhancements to support NB-IoT and eMTC over satellite
CATT

R1-2008039
Discussion on enhancements for IoT NTN
CMCC

R1-2008200
On Necessary changes to support NB-IoT and eMTC over satellite
Samsung

R1-2008258
Discussion on necessary changes to support NB-IoT/eMTC over NTN
OPPO

R1-2008456
Potential Enhancement for NB-IoT/eMTC over Satellite
Apple

R1-2008855
Discussion on enhancements for IoT-NTN
ZTE

R1-2008921
Enhancement to Support NBIoT and eMTC on NTN
Lenovo, Motorola Mobility

R1-2009008
On enhancements for NB-IoT and eMTC NTN
Intel Corporation

R1-2009043
Necessary changes to support NB-IoT and eMTC over satellite
Xiaomi

R1-2009089
An overview of technical aspects in IoT NTN
Ericsson

R1-2009095
Discussion on RAN1 Aspects of  IoT NTN
MediaTek Inc., Eutelsat

R1-2009115
Necessary changes to support NB-IoT and eMTC over satellite
Qualcomm Incorporated

R1-2009199
On necessary changes to support IoT devices in NTN
InterDigital, Inc.

R1-2009216
Necessary changes to support NB-IoT and eMTC over satellite
Nokia, Nokia Shanghai Bell

R1-2009236
Considerations for support of NB-IoT and eMTC over NTN
Sony

1.1.3 Others
R1-2008259
Discussion on other aspects
OPPO

R1-2008320
Other aspects to support IoT in NTN
Huawei, HiSilicon

R1-2008856
Discussion on power consumption and NPRACH capacity for NTN
ZTE

R1-2009090
On evaluation assumptions for eMTC and NB-IoT based NTN
Ericsson

