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Introduction

In the past RAN4 meeting, there were some initial discussions on NTN BS requirements since NTN coexistence study has just started and no much progress has been made and NTN architecture is also under discussion. In this contribution, we want to share our views on the open issues listed in the approved WF in the last RAN4 meeting.
Which [NTN BS] types is the baseline for R17 specification. 

Candidates include, BS type 1-C, BS type 1-H, BS type 1-O. Additional prefix for [NTN BS] type is FFS. 

How to define [NTN BS] classes?

Further discuss whether and how to differentiate into different [NTN BS] classes and the corresponding criteria.

 Whether and how to consider EVM distortion for NTN intra-gNB (refer to RAN3 architecture): FFS
Discussion 
2.1. EVM distortion for NTN intra-gNB 
Regarding the EVM distortion for NTN intra-gNB, this should rely on how to define EVM requirement for NTN BS, if non-NTN infrastructure gNB is always assumed to generate the baseband signal and EVM requirement are also defined based on top of that, then EVM distortion requirement for NTN intra-gNB is not needed. However if non-NTN infrastructure is not included in the conformance testing, then similar as RF repeater requirement, EVM distortion for NTN intra-gNB is needed.
Proposal 3: if non-NTN infrastructure is not included in the conformance testing, then similar as RF repeater requirement, EVM distortion for NTN intra-gNB is needed.
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Figure 5. reference diagram for NTN BS
2.2. Review of RF requirements for NTN BS 
Table 1. Summary of related RF requirement
	General part

	 (such as BS channel bandwidth, NR-ARFCN, channel arrangement. etc)
	Band definition, BW,SCS, channel raster, sync raster, channel spacing for NTN S band has been addressed in other companion contribution. [4]

	NTN BS class
	To define GEO/LEO-600KM/LEO-1200KM NTN BS with the criteria of NTN BS height.

	Tx part

	Base station output power 
	This should rely on co-channel coexistence study between GEO, /LEO-600KM/LEO-1200KM BS similar as coexistence study for Wide area BS, Medium range BS and Local area BS; 

	Output power dynamics
	This requirement is scaled with NRB for each BW. Once spectral utilization for NTNBW has been decided, then this requirement could be defined correspondingly.

	Transmit ON/OFF power
	This requirement is only applicable for TDD band, however NTN S band is FDD band..

ON-OFF transition period is also not applicable for NTN S band.

	Transmitted signal quality
	Frequency error: this requirement should be defined, regarding whether mobility of satellite should have impact on frequency error requirement could be FFS. 
EVM: as mentioned in previous section 2.3, if non-NTN infrastructure is not included in the conformance testing, then similar as RF repeater requirement, EVM distortion for NTN intra-gNB is needed.
TAE: not sure whether this requirement should be defined. This should rely on whether MIMO transmission and CA operation on satellite is supported or not. 

	OBW
	This could still follow the ITU regulation. 

	ACLR
	This should rely on the evaluation results for NTN coexistence study.

Whether to support the CACLR requirement and non-contiguous operation for NTN should also rely on the operators’ deployment. 

	Operating band unwanted emissions

	Similar as ACLR requirement, this should rely on evaluation results for NTN coexistence study

FOBUE requirement rely on the UEM and spurious emission definition, therefore this could be postponed to the later phase.

	Transmitter spurious emissions
	To follow the recommendation of ITU-R SM.329.

	Tx intermodulation
	Whether this requirement is applicable or not is also questionable, because the motivation of this requirement is based on the assumption of  surrounding interfering BS existing, however for NTN BS multibeam antenna, not sure whether there would be multiple antenna equipped on satellite, if existing, what is the practical MCL between victim BS and interfering BS.  


Conclusions
In this contribution, we want to share some further considerations on how to define RF requirement for different NTN architectures and observations and proposals are made as following: 

Proposal 1: if non-NTN infrastructure is not included in the conformance testing, then similar as RF repeater requirement, EVM distortion for NTN intra-gNB is needed.

Observation 1: the observation for RF requirements for NTN BS is listed in the following Table.
	General part

	 (such as BS channel bandwidth, NR-ARFCN, channel arrangement. etc)
	Band definition, BW,SCS, channel raster, sync raster, channel spacing for NTN S band has been addressed in other companion contribution. [4]

	NTN BS class
	To define GEO/LEO-600KM/LEO-1200KM NTN BS with the criteria of NTN BS height.

	Tx part

	Base station output power 
	This should rely on co-channel coexistence study between GEO, /LEO-600KM/LEO-1200KM BS similar as coexistence study for Wide area BS, Medium range BS and Local area BS; 

	Output power dynamics
	This requirement is scaled with NRB for each BW. Once spectral utilization for NTNBW has been decided, then this requirement could be defined correspondingly.

	Transmit ON/OFF power
	This requirement is only applicable for TDD band, however NTN S band is FDD band..

ON-OFF transition period is also not applicable for NTN S band.

	Transmitted signal quality
	Frequency error: this requirement should be defined, regarding whether mobility of satellite should have impact on frequency error requirement could be FFS. 
EVM: as mentioned in previous section 2.3, if non-NTN infrastructure is not included in the conformance testing, then similar as RF repeater requirement, EVM distortion for NTN intra-gNB is needed.
TAE: not sure whether this requirement should be defined. This should rely on whether MIMO transmission and CA operation on satellite is supported or not. 

	OBW
	This could still follow the ITU regulation. 

	ACLR
	This should rely on the evaluation results for NTN coexistence study.

Whether to support the CACLR requirement and non-contiguous operation for NTN should also rely on the operators’ deployment. 

	Operating band unwanted emissions

	Similar as ACLR requirement, this should rely on evaluation results for NTN coexistence study

FOBUE requirement rely on the UEM and spurious emission definition, therefore this could be postponed to the later phase.

	Transmitter spurious emissions
	To follow the recommendation of ITU-R SM.329.

	Tx intermodulation
	Whether this requirement is applicable or not is also questionable, because the motivation of this requirement is based on the assumption of  surrounding interfering BS existing, however for NTN BS multibeam antenna, not sure whether there would be multiple antenna equipped on satellite, if existing, what is the practical MCL between victim BS and interfering BS.  


References
RP-193234, Solutions for NR to support non-terrestrial networks (NTN),Thales, approved.

TR 38.811 V 15.2.0

R4-2108100,WF on NTN RF Aspect, approved.

R4-20xxxx, Discussion on system parameters for NTN 

_1234567890.vsd
�

文本�

non-NTN infrastructure gNB function


NTN-Gateway


NTN Payload


Feeder link


Cable


To antenna


Reference point  (Port TBD)�

FFS on RF Cable or feeder link emulator for the test



