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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.
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Discussion 
. NF for NTN BS
For NTN BS receiver requirements, one important factor is noise figure which has already been widely discussed in past for TN BS and TN UE. Based on the previous discussion in NTN coexistence study, the following noise figure for NTN BS could be adopted where GEO and LEO have different noise figure as shown in the following table. In other words, at least two types of NTN BS class should be defined.

Proposal 1: to adopt the following noise figure for NTN BS Rx requirement definition.
Table 6.6.5.2.2-1: BS spurious emissions basic limits for protection of the BS receiver
	Satellite
	GEO
	LEO 600
	LEO 1200

	G/T (dB K-1)
	19
	1.1
	1.1

	G_Rx (dBi)
	51
	30
	30

	NF (dB)
	7.4
	4.3
	4.3


.Dynamic range requirement
Similar as legacy LTE BS dynamic range requirement and FR2 BS dynamic range requirement discussion, we checked the IoT level in different NTN deployment scenarios and simulation results are shown in the following Figure 1/2/3/4/5/6. Based on the initial simulation results, it could be observed that IoT level @95% CDF is relative low compared with 20dB assumption for LTE and FR1 NR BS.
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Figure 1. IoT leve1 in GEO Rural scenario
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Figure 2. IoT level in GEO Urban macro scenario
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Figure 3. IoT level in LEO1200KM Rural scenario
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Figure 4. IoT level in LEO1200KM Urban macro scenario

[image: image5.emf]7 8 9 10 11 12 13 14 15

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

IoT [dB]

CDF

LEO600KM Rural


Figure 5. IoT level in LEO600KM Rural scenario
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Figure 6. IoT level in LEO600KM Urban macro scenario
Based on the above simulation results, we make the following proposals:
Proposal 2: not to define Rx dynamic range requirements for GEO NTN BS;

Proposal 3: to define Rx dynamic range requirements with IoT level as18dBc for LEO600KM NTN BS;

Proposal 4: to define Rx dynamic range requirements with IoT level as12dBc for LEO1200KM NTN BS;
. ICS requirement
Similar as dynamic range requirements, ICS requirement should also depend on the the observed IoT levels. In addition the C/I levels for interfering signal configuration should also been taken into account, if NTN UL could also support 16QAM and 3/4 coding rate modulation order, then legacy C/I 9dB assumed for interfering signal could be still reused, then maximum in-channel selectivity is [IoT level+9dB] which is still much less than 25dB assumed for legacy LTE BS.

Proposal 5: to propose maximum in-channel selectivity as [IoT level+9dB] dB for NTN BS; 
. Rx intermodulation requirement
For Rx intermodulaton, in general it compromise two requirements, one is general Rx intermodulation requirements and one is for NBB interdmodualtion requirements. From our understanding, both of these two requirement are needed due to the potential coexistence scenarios. Regarding power level of Rx intermodulation requirements, it should depend on the NTN coexistence simulation results. Regarding frequency offset for general intermodulation and NBB intermodulation requirement, it should depend on the spectral utilization of wanted signal. Based on the above considerations, maybe we could postpone the discussion until we could have clear and confirmed agreement on spectral utilization and stable coexistence simulation assumption and outcome.
Proposal 6: to postpone the Rx intermodulation requirement discussion until we could have clear and confirmed agreement on spectral utilization and stable coexistence simulation assumption and outcome.
. Rx OTA requirements for NTN BS type 1-O
Similar as Tx side, as captured in WF [4], there should be no problematic issues for NTN BS OTA testing. In the following section, we summarized how many additional items are needed for NTN BS type 1-O. For power related requirements, like OTA receiver spurious emissions, the scaling factor are needed, however it is same story for NTN BS type 1-H. 

For the rest of requirement, it’s same for NTN BS type 1-H and BS type 1-O, the only difference for BS type 1-O and BS type 1-H is about OSDD declaration and OTA REFSENS RoAoA for BS type 1-O. All of these are up to declaration, we don’t see much standardization difficulties to support NTN BS type 1-O in Rel-17. 

Proposal 7: to support the NTN BS type 1-O with following OSDD declaration and OTA REFSENS RoAoA declaration. 
Table 4.1.1-2: Overview of radiated Rx requirements

	Rx requirement
	Classification
	Applicability levels
	Coverage range
	Number of

	
	
	FR1
	FR2
	FR1
	FR2
	conformance directions

	OTA sensitivity
	Directional
	Minimum EIS
	N/A
	OSDD
	N/A
	5

	OTA reference sensitivity
	Directional
	OTA REFSENS
	OTA REFSENS
	OTA REFSENS RoAoA
	5

	OTA Dynamic range
	Directional
	OTA REFSENS
	N/A
	OTA REFSENS RoAoA
	N/A
	1

	OTA adjacent channel selectivity
	Directional
	minSENS
	OTA REFSENS
	minSENS RoAoA
	OTA REFSENS RoAoA
	1

	OTA in-band blocking
	Directional
	OTA REFSENS and minSENS
	OTA REFSENS
	OTA REFSENS RoAoA and minSENS RoAoA
	OTA REFSENS RoAoA
	5

	OTA out-of-band blocking
	General requirement
	Directional
	minSENS
	OTA REFSENS
	minSENS RoAoA
	OTA REFSENS RoAoA
	1

	
	Co-location with other base stations
	Co-location (Note 2)
	minSENS
	N/A
	minSENS RoAoA
	N/A
	1

	OTA receiver spurious emissions
	TRP
	See clause 7.7
	See clause 7.7
	N/A
	N/A
	See annex I

	OTA receiver intermodulation
	Directional
	OTA REFSENS and minSENS
	OTA REFSENS
	OTA REFSENS RoAoA and minSENS RoAoA
	OTA REFSENS RoAoA
	1

	OTA in-channel selectivity
	Directional
	minSENS
	OTA REFSENS
	minSENS RoAoA
	OTA REFSENS RoAoA
	1

	NOTE 1:
Directional requirement does not imply one compliance direction only. The directional requirement applies to a single direction at a time.

NOTE 2:
The compliance direction for co-location blocking is applicable for the wanted signal only but not the interfering signal.


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: to adopt the following noise figure for NTN BS Rx requirement definition;

Proposal 2: not to define Rx dynamic range requirements for GEO NTN BS;

Proposal 3: to define Rx dynamic range requirements with IoT level as18dBc for LEO600KM NTN BS;

Proposal 4: to define Rx dynamic range requirements with IoT level as12dBc for LEO1200KM NTN BS;
Proposal 5: to propose maximum in-channel selectivity as [IoT level+9dB] dB for NTN BS;  

Proposal 6: to postpone the Rx intermodulation requirement discussion until we could have clear and confirmed agreement on spectral utilization and stable coexistence simulation assumption and outcome;
Proposal 7: to support the NTN BS type 1-O with following OSDD declaration and OTA REFSENS RoAoA declaration. 
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