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1 Introduction
In last RAN4#109 meeting, a WF ([1]) was agreed leaving for further study the VSAT ACS value and keeping the SAN ACLR/ACS and VSAT ACLR values in [].
This contribution is further discussing those aspects, investigating some options to conclude on VSAT ACS value.
2 Discussion
SAN ACLR/ACS and VSAT ACLR
In last RAN4#109 meeting, RAN4 made the following agreement ([1]): 
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The above values in [] were defined following RAN4 common practice: starting from the participating companies’ simulation results, some extreme values were not considered and the remaining ones were averaged to obtain the above values. 
We are then proposing to confirm those values in this meeting.
Proposal1: For the NTN Ka-band:
· SAN ACLR value shall be equal to 12 dBc for both GEO and LEO.
· SAN ACS value shall be equal to 18 dBc for GEO and 24 dBc for LEO.
· ACLR value shall be equal to 14 dBc for both fixed VSAT and  mobile VSAT.
Further investigation on VSAT ACS
In the same WF ([1]), the VSAT ACS value was left for further investigation:
[image: ]
From the companies’ results, for this scenario 5, the compromised ACIR value would still be too high meaning the VSAT ACS requirement would extremely stringent, prehibiting any VSAT design. This is the reason why some options for further investigations, targeting any ACIR improvement.
In the following, we are summarizing our investigations of the proposed options plus some others, focusing on scenario 5 (TN DL vs NTN DL at 17 GHz), which was the most difficult scenario according to the companies’ results from last meeting. 
Different channel model
As proposed in the option 3, instead of using a free space path loss model between VSAT UE and TB BS, we used the UMa channel model. We checked with GEO SAN at 90 degrees elevation angle. 
The results are shown in Figure 1.
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[bookmark: _Ref157518909]Figure 1: Different channel model option

With those assumptions, an ACIR of ~40dB would be needed to guarantee coexistence, which is very similar to our simulation results ([2]) shared in RAN4#109 meeting with free pasth loss model.
Observation1: Using UMa instead of free space path loss model between VSAT UE and TB BS doesn’t impact the coexistence results for scenario 5.
Elevation angle
As proposed in the option 1, we then simulated scenario 5 with different elevation angles (70 and 80 degrees) for LEO600, this to check any ACIR improvement. 
The results are shown in Figure 2.
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[bookmark: _Ref157518918]Figure 2: Different elevation angle consideration

As it can be observer, even at 70 degrees elevation angle, the 5-percentile curve is not relevant anymore meaning that very good coverage coudl only achieve with a high elevation angle.
Also, looking at our results submitted in last meeting ([2]), even at 90 degrees elevation angle, the required ACIR would be around 40 dB. We should then not expect any ACIR improvement in scenario 5 by considering higher elevation angle than 25 degrees.
Observation2: Limiting the elevation angle for VSAT UE would not improve significantly the coexistence results for scenario 5.
VSAT antenna gain
Another option which was not suggested in last RAN4#109 meeting is to reasonably increase the VSAT Rx gain. We investigated any potential improvement by considering a VSAT Rx gain of 43.2 dBi (similar to the Tx gain then) focusing on scenarion 5 and for GEO SAN at 90 degrees elevation angle. 
The results are shown in Figure 3.
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[bookmark: _Ref157518931]Figure 3: Different VSAT antenna gain

With this new VSAT antenna gain, an ACIR of ~40dB would still be needed to guarantee coexistence, which is again similar to our simulation results ([2]) shared in RAN4#109 meeting with free pasth loss model.
Observation3: Increasing VSAT antenna gain would not improve significantly the coexistence results for scenario 5.

Isolation distance
Another option, similar to the assumptions taken for FR1-NTN, is to consider either the NTN VSAT would prioritize connection to TN over connection to NTN. For this, we consider 2 cases (scenario 5, GEO SAN at 90 degrees elevation angle) : 
· One where NTN VSATs are deployed the closest at TN edge.
· One where an isolation distance of at least 1.5 ISD is considered between TN coverage edge and NTN VSAT. 
The results are shown in Figure 4 (NTN VSAT at TN edge)  and Figure 5 (isolation distance).
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[bookmark: _Ref157518943]Figure 4: Isolation distance consideration: TN edge
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[bookmark: _Ref157518951]Figure 5: Isolation distance consideration: 1.5 ISD

As expected, in both cases, the required ACIR value has considerably improved, being ~34dB when VSAT are at the edge , and ~26 when an isolation distance of 1.5 ISD is considered. The resulting VSAT ACS would then be equal to 28 dB considering an isolation distance of 1.5 ISD.
Observation4: With an isolation distance of 1.5 ISD between NTN VSAT and TN edge (same as for FR1-NTN), the NTN VSAT ACS value would be equal to 28dB.
SAN output power
The last option we have considered was to increase the SAN maximum output power up to 45 and 50 dBm (instead of the assumed 34.5 dBm).  Nevertheless, feasibility and regulation constraints (pfd limit) should be further investigated before any firm conclusion on this option.
The results are shown in Figure 6 (45 dBm)  and Figure 7 (50dBm).
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[bookmark: _Ref157518960]Figure 6: SAN increased output power  (45dBm)
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[bookmark: _Ref157518970]Figure 7: SAN increased output power  (50dBm)

As expected and could be observed on those figures, the ACIR improves if we increase the SAN output power. Comparing to our previous results ([2]), the ACIR decrease from 39 (with 34.5 dBm, current assumption) to 36 (45dBm) and 32 (50dBm) at 90 degrees elevation angle. Unfortunately, at 25 degrees elevation angle, even if the required ACIR improves, the value remains still high, above 40 dBc.
It should be noted that we also checked that increasing the SAN output power (up to 50dBm) will not impact results from scenario 6 and 7, the required ACIR remains very low for those scenarios.
Observation5: Increasing SAN output power up to 50dBm would improve the coexistence results for scenario 5 but the ACIR will still remain high (~40 dBc) at 25 degrees elevation angle.
Conclusion on VSAT ACS
We have investigated several options to improve coexistence results, focusing on scenario 5 which is the most challenging scenario. 
The following 2 options would improve coexistence:
· Increasing SAN output power. But this would still not address the coexistence issue for low elevation angle.
· Consider an isolation distance (e.g. 1.5 ISD) between connected VSAT and TN coverage, similat to the assumption taken for FR1-NTN.
We haven’t investigated the option of introducing a guard band between NTN and TN but this one would help improving coexistence for sure.
The scenario 5 is a very challenging scenario where TN and NTN might coexist by considering additional coexistence measures (e.g. separation distance or guard band). Even if there is no TN operating in this 17 GHz frequency range, RAN4 should still ensure as much as possible that the RATs specified by 3GPP could coexist. 
Considering the different investigated option, considering coexistence would be possible with a separation distance and the following VSAT ACS proposed value:
Proposal2: For the NTN Ka-band the ACS value shall be equal to 30 dBc for both fixed VSAT and  mobile VSAT.
Further discussion might be needed if there would be any major issue to design VSAT with such ACS requierement.
2. Conclusion
In this contribution, we followed up on the discussion related to coexistence simulations for the Ka-band, addressing the open issue for VSAT ACS. We made the following observations and proposals:
Proposal1: For the NTN Ka-band:
· SAN ACLR value shall be equal to 12 dBc for both GEO and LEO.
· SAN ACS value shall be equal to 18 dBc for GEO and 24 dBc for LEO.
· ACLR value shall be equal to 14 dBc for both fixed VSAT and  mobile VSAT.
Observation1: Using UMa instead of free space path loss model between VSAT UE and TB BS doesn’t impact the coexistence results for scenario 5.
Observation2: Limiting the elevation angle for VSAT UE would not improve significantly the coexistence results for scenario 5.
Observation3: Increasing VSAT antenna gain would not improve significantly the coexistence results for scenario 5.
Observation4: With an isolation distance of 1.5 ISD between NTN VSAT and TN edge (same as for FR1-NTN), the NTN VSAT ACS value would be equal to 28dB.
Observation5: Increasing SAN output power up to 50dBm would improve the coexistence results for scenario 5 but the ACIR will still remain high (~40 dBc) at 25 degrees elevation angle.
Proposal2: For the NTN Ka-band the ACS value shall be equal to 30 dBc for both fixed VSAT and mobile VSAT.
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Agreement:

For SAN ACLR: [12] dBg for both GEO and LEO

For VSAT UE ACLR: [14] dBg for both fixed VSAT and mobile VSAT
For SAN ACS: For GEO: [18] dBg, and LEO: [24] dBg.
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For VSAT ACS:

e Considering below candidate values as starting point for VSAT ACS
o Option 1: 23 dB¢
o Option 2: 30 dBg
o Option 3: 35 dBg

e FFS for the additional means to address the co-existence issue, candidate options for further discussion
o Option 1: Limit the elevation angles on DL side for VSAT UE
o Option 2: Configure additional guard-band
o Option 3: Consider different channel model (e.g. [JMa instead of free space loss) between VSAT UE

and TN BS.

o Other options not precluded
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