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Introduction
In RAN#92e meeting, the work item [RP-221819] on NR NTN (Non-Terrestrial Networks) enhancements was approved as one of Rel-18 RAN1/2/3 package. In the previous meetings, we have some discussion on NTN SAN RF requirement definition and reached some progress. In this contribution, we shared some further views on remaining issues left for NTN SAN in Ka-band. 
	1- SAN type 2-O classes 
Agreement: 
Separate GEO and LEO in 2 different classes 
2- Offset to FR2 OTA REFSENS ΔFR2_REFSENS
Agreement:
Specify ΔFR2_REFSENS
3- Dynamic range requirement
Agreement:
As FRF=1 was not considered in Rel-18 coexistence study for this WI, there is no need to specify dynamic range.
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2.1. OOBB requirement 
In the previous RAN4 meeting, there were some discussion on OOBB requirement, however there are no much progress for it. From our understanding, OOBB requirement within FR1 should be also applicable for Ka-band SAN since this interfering signal should be agnostic to the victim system. However for frequency range between 12.75GHz to 2nd harmonic of upper frequency, this should be subject to the potential interference signal from other aggressor, at least we could see the following potential aggressor signals
1) Ku-band satellite UL transmission.
2) Frequency and timing reference signal between satellite nodes; 
3) Wireless positioning between satellite.
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Figure 1. OOBB requirement for NTN SAN in Ka-band.
[image: ]Figure 2. The spectrum chart for 12-30GHz
However based on the discussions in the previous meetings, it seems that this requirement is somehow deployment dependent requirement and this is quite difficult in RAN4 to agree upon on any specific values as stringent one, therefore we propose to reuse power level of interfering signal as low freq ranges. 
Proposal 1: for frequency range between 30MHz and 12.75GHz, to reuse the FR1 OOBB requirement for Ka-band SAN;
Proposal 2: for frequency range between 12.75GHz and 2nd harmonic of upper frequency, the following service should be taken into account. 
1) Ku-band satellite UL transmission.
2) Frequency and timing reference signal between satellite nodes;  
3) Wireless positioning between satellite.
Proposal 3: for the OOBB requirement for SAN in Ka-band, propose to define the requirement as following:
For SAN type 2-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL,low - ΔfOOB and from FUL,high + ΔfOOB up to 2nd harmonic of upper frequency edge of the operating band, including the downlink frequency range of the SAN operating band. The ΔfOOB for SAN type 1-O is defined in table 10.6.2.1-2.
	Frequency range of interfering signal
(MHz)
	Wanted signal mean power
(dBm)
	Interferer RMS field-strength
(V/m)
	Type of interfering signal

	30 to 12750
	EISREFSENS + 6 dB
	0.0029
	CW

	12750 to FUL,low – [1500]
	EISREFSENS + 6 dB
	0.0029
	CW

	FUL,high + [1500] to 2nd harmonic of the upper frequency edge of the operating band
	EISREFSENS + 6 dB
	0.0029 
	CW

	NOTE 1:	EISminSENS depends on the channel bandwidth as specified in clause 10.2.

NOTE 2:	The RMS field-strength level in V/m is related to the interferer EIRP level at a distance described as , where EIRP is in W and r is in m.



2.2. ICS requirement 
For SAN ICS requirement in Ka-band, similar as FR1 NTN and TN BS ICS requirement, we need to figure out the IoT levels in this system due to the co-channel interference from other cells or beams. 
Interfering signal power level = -174dBm/Hz+10*log10(BW)+NF+ICS-G,
Where:
-	BW is interfering signal bandwidth in Hz, e.g. 33PRB for 50MHz SCS:60 kHz;
-	G is dependent on the mmWave receiver antenna gain and other factors for OTA REFSENS requirement
-	ICS is agreed as 14dBc for all BS type, the specific reasons can be found in the following Table.
Based on the following initial simulation results for IoT level in GEO, LEO1200km and LEO600KM as shown in Figure 3~5, it could be found that IoT level around 21dBc is relatively higher compared with FR1 with FRF equal to 1 which should be the worst case assumption, however if FRF is equal to 2 with dual polarization considered, then the expected IoT level would be close to 0dB. During the last RAN4 meeting, it was agreed that FRF=1 is not considered in Rel-18, therefore we propose to follow the same logic here for ICS requirement, then ICS should be around 9dBc lower than 14dBc for FR2 TN BS.
Based on the above analysis, the ICS requirement could be assumed as 9dB.
[image: ]
Figure 3. IoT level for GEO scenario [FRF=1]
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Figure 4. IoT level for LEO1200KM scenario [FRF=1]
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Figure 5. IoT level for LEO600KM scenario [FRF=1]
Proposal 4: for the ICS requirement for SAN in Ka-band, propose to define the requirement as following:
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
(Note 2)
	Interfering signal mean power (dBm)
(Note 2)
	Type of interfering signal

	50
	60
	G-FR2-A1-4
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 5 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 60 kHz SCS, 
32 RB

	100,200
	60
	G-FR2-A1-1
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 8 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 60 kHz SCS, 
64 RB

	50
	120
	G-FR2-A1-5
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 5 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
16 RB

	100,200,400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 8 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	NOTE 1:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for SAN channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the SAN channel bandwidth of the wanted signal.
NOTE 2:	EISREFSENS_50M is defined in clause 10.3.3.



Conclusions
In this contribution, we want to share some further views on UE RF requirements for NTN in Ka-band.andproposals are made as following:
Proposal 1: for frequency range between 30MHz and 12.75GHz, to reuse the FR1 OOBB requirement for Ka-band SAN;
Proposal 2: for frequency range between 12.75GHz and 2nd harmonic of upper frequency, the following service should be taken into account. 
1) Ku-band satellite UL transmission.
2) Frequency and timing reference signal between satellite nodes; 
3) Wireless positioning between satellite.
Proposal 3: for the OOBB requirement for SAN in Ka-band, propose to define the requirement as following:
	Frequency range of interfering signal
(MHz)
	Wanted signal mean power
(dBm)
	Interferer RMS field-strength
(V/m)
	Type of interfering signal

	30 to 12750
	EISREFSENS + 6 dB
	0.0029
	CW

	12750 to FUL,low – [1500]
	EISREFSENS + 6 dB
	0.0029
	CW

	FUL,high + [1500] to 2nd harmonic of the upper frequency edge of the operating band
	EISREFSENS + 6 dB
	0.0029 
	CW

	NOTE 1:	EISminSENS depends on the channel bandwidth as specified in clause 10.2.

NOTE 2:	The RMS field-strength level in V/m is related to the interferer EIRP level at a distance described as , where EIRP is in W and r is in m.



Proposal 4: for the ICS requirement for SAN in Ka-band, propose to define the requirement as following:
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
(Note 2)
	Interfering signal mean power (dBm)
(Note 2)
	Type of interfering signal

	50
	60
	G-FR2-A1-4
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 5 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 60 kHz SCS, 
32 RB

	100,200
	60
	G-FR2-A1-1
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 8 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 60 kHz SCS, 
64 RB

	50
	120
	G-FR2-A1-5
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 5 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
16 RB

	100,200,400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 8 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	NOTE 1:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for SAN channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the SAN channel bandwidth of the wanted signal.
NOTE 2:	EISREFSENS_50M is defined in clause 10.3.3.
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