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Introduction
[bookmark: _Hlk162430788]In the RAN4#110 meeting, there is an extensive discussion on Ka band NTN UE ACS requirements. RAN4 made some progress for Ka band NTN UE ACS requirements based on the WF [1]. For UE ACS requirement, RAN4 reached the following way forward.

	Issue 3-5: UE ACS
Way forward:
Further investigate and check the current TN FR2 ACS test methodology/configuration and conclude a single ACS value from Option 1 and Option 2 in the next meeting 
· Option 1: [27.5]dBc
· Option 2: [23-28]dBc
NOTE 1:              At the time of this 3GPP co-existence study, there is no TN band defined or planned near 17 GHz. The parameters are derived based on 3GPP coexistence scenarios in which a TN system is simulated to be operating in the band directly adjacent to the proposed NTN system as well as technical assumptions that may or may not be applicable in practice. The results of the study are not intended to address coexistence issues from a regulatory standpoint.
NOTE 2:             There are existing non-3GPP VSAT UE operating in Ka band at present and will likely continue operating in the future, with ACS performance lower than the values proposed.
NOTE 3:              Additional solutions could be further considered to address coexistence issues if and when TN is deployed in 17 GHz.





There is no conclusion on how to specify VSAT ACS requirement. In this paper, we’d like to share our views about how to address this issue.

Discussion
Views from adjacent channel coexistence study
Based on the discussion and way forward [1] [2] in RAN4#109 and RAN4#110 meetings, the ACS requirements will not be derived from coexistence study with the following reasons.
On one hand, the coexistence simulation assumption seems not perfect. There is some room to further improve the simulation assumption and the scenarios. For some controversial issues, perhaps companies are still not aligned.
On the other hand, from implementation perspective, it’s very hard to guarantee the proposed ACIR considering current technologies. Thus, apart from ACLR/ACS requirements, the coordination between different services may be expected, e.g. frequency guard band, Geographical isolation and so on.
With these reasons above, it’s premature to conclude the VSAT ACS requirement from adjacent channel coexistence study perspective.
[bookmark: _Hlk157952159]Observation 1: it’s premature to conclude the VSAT ACS requirement from adjacent channel coexistence study perspective.
Currently, these options for VSAT ACS were provided in the way forward. However, these values were proposed from implementation perspective instead of adjacent channel coexistence study perspective. Thus, when RAN4 made the conclusion on adjacent channel coexistence study, it’s better not to conclude the specific VSAT ACS value. Some room can be left for further studies.
Proposal 1: When RAN4 made the conclusion on adjacent channel coexistence study, it’s better not to conclude the specific VSAT ACS value.
Views from implementation perspective
Currently, it’s hard to conclude the ACS value from adjacent channel coexistence study perspective, but it seems that RAN4 has agreed to conclude this value from implementation perspective with the following two options.
· Option 1: [27.5]dBc
· Option 2: [23-28]dBc
On one hand, from implementation perspective, there is no need to implement additional analog filter for achieving such ACS requirements, because adjacent channel selectivity represents the linearity of the whole receiver. Additionally, digital filters can help alleviate the degradation of REFSENS.
Observation 2: from Ka band VSAT implementation perspective, 28dBc ACS requirement will not bring the additional costs and can be achieved.
On the other hand, satellite system is very sensitive to REFSENS degradation. If Ka band VSAT can improve the anti-interference performance, it will help the robust of the whole satellite system.
Observation 3: the better ACS performance Ka band VSAT can achieve, the better anti-interference performance or robust of the whole satellite system can be observed.
Views from ACS test methodology/configuration
Based on the WF [1] in last meeting, it’s encouraged for companies to further investigate and check the current TN FR2 ACS test methodology/configuration, which is copied below from TS 38.101-2. Generally, there are two ACS test cases for TN UE. However, near-far effect for satellite communication system is not very obvious comparing to terrestrial network, so the instantaneous dynamic range of VSAT receiver is very small. Only one ACS test case can be specified for Ka band VSAT. In addition, the maximum input interference level is also restricted by the instantaneous dynamic range capability of VSAT receiver.
Observation 4: Near-far effect for satellite communication system is not very obvious comparing to terrestrial network, so the instantaneous dynamic range of VSAT receiver is very small. Only one ACS test case can be specified for Ka band VSAT. In addition, the maximum input interference level is also restricted by the instantaneous dynamic range capability of VSAT receiver.
[bookmark: _Hlk162447713]If we check the ACS test parameters for FR2 TN, the ACS factor is just one of parameters. RAN4 still need to decide the wanted signal level (REFSENS or sensitivity + degradation value) and the interference signal level (Noise figure floor + ACS value + 10log10(10^( degradation value /10)-1)) carefully to guarantee that the interference signal level will not be higher than the instantaneous dynamic range of VSAT receiver.
Observation 5: except for the ACS factor, RAN4 still need to decide the wanted signal level (REFSENS or sensitivity + degradation value) and the interference signal level (Noise figure floor + ACS value + 10log10(10^( degradation value /10)-1)) carefully to guarantee that the interference signal level will not be higher than the instantaneous dynamic range of VSAT receiver.
	Table 7.5-2: Adjacent channel selectivity test parameters, Case 1
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB


	PInterferer for band n257, n258, n261
	dBm
	REFSENS 
+ 35.5 dB
	REFSENS +35.5 dB
	REFSENS 
+35.5 dB
	REFSENS 
+35.5 dB
	N/A
	N/A
	N/A

	PInterferer for band n259, n260, n262
	dBm
	REFSENS 
+ 34.5 dB
	REFSENS +34.5 dB
	REFSENS 
+34.5 dB
	REFSENS 
+34.5 dB
	N/A
	N/A
	N/A

	PInterferer for band n263
	dBm
	N/A
	REFSENS +33.5 dB
	N/A
	REFSENS 
+33.5 dB
	REFSENS 
+ 32.5 dB
	REFSENS 
+ 32.5 dB
	REFSENS 
+ 32.5 dB

	BWInterferer 
	MHz
	50
	100
	200
	400
	
	
	

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3
	800
/
-800
NOTE 3
	1600
/
-1600
NOTE 3
	2000
/
-2000
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern as described in Annex A.3.2 and set-up according to Annex C.
NOTE 2:	The REFSENS power level is specified in Clause 7.3.2, which are applicable to different UE power classes.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 4:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.1-2.



Table 7.5-3: Adjacent channel selectivity test parameters, Case 2
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	Power in Transmission Bandwidth Configuration for band n257, n258, n261
	dBm
	-46.5
	-46.5
	-46.5
	-46.5
	N/A
	N/A
	N/A

	Power in Transmission Bandwidth Configuration for band n259, n260, n262
	dBm
	-45.5
	-45.5
	-45.5
	-45.5
	N/A
	N/A
	N/A

	Power in Transmission Bandwidth Configuration for band n263
	dBm
	N/A
	-44.5
	N/A
	-44.5
	-43.5
	-43.5
	-43.5

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	50
	100
	200
	400
	800
	1600
	2000

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 2
	100
/
-100
NOTE 2
	200
/
-200
NOTE 2
	400
/
-400
NOTE 2
	800
/
-800
NOTE 2
	1600
/
-1600
NOTE 2
	2000
/
-2000
NOTE 2

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex 3.2 with one sided dynamic OCNG Pattern TDD as described in Annex A and set-up according to Annex C.
NOTE 2:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 3:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.1-2.






Another issue is that the current EIS requirement is just minimum requirement considering smaller antenna aperture. However, for other implementation with larger antenna aperture, the actual EIS requirements can be better than the minimum requirements. In order to extend the range between wanted signal level and interference level, it’s proposed to apply for declared EIS for ACS test configuration. 
Considering the actual receiver implementation, the interference level can’t be higher than the maximum input level too much. Thus, it's necessary to limit the maximum value for the interference level.
Proposal 2: To specify ACS test configuration for Ka band VSAT UE with the following template. FFS on degradation value and maximum value.
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	Declared Sensitivity + Degradation Value

	PInterferer for band n512, n511, n510
	dBm
	Max( Declared Sensitivity -1 + ACS + 10log10(10^( Degradation Value /10)-1), maximum value)

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern as described in Annex A.3.2 and set-up according to Annex C.
NOTE 2:	The “Declared Sensitivity” is the actual Rx sensitivity declared by VSAT, which should be less than or equal to the REFSENS power level specified in Clause 10.3.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 4:	The transmitter shall be set to same as the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Clause 10.3.




[bookmark: _Hlk162624320]If companies check the TS 38.101-2, the wanted signal and interference signal for FR2 TN UE ACS requirements is same as the in-band blocking requirements. And there is no out-of-band blocking requirements since FR2 TN UE don’t implement the band filters currently. That means the interference level for in-band blocking also applies for the out-of-band region. The way forward [1] pointed out that there is no TN band defined or planned near 17 GHz, but 14.8-15.35 GHz was included in WRC-27 AI 1.17 based on the latest WRC-23 outcomes. Although this part is not adjacent to the 17GHz, we still need to consider the blocking interference in the out-of-band region.
Observation 6: Since Ka band VSAT doesn’t implement the Rx band filters currently, it’s necessary to consider the reasonable in-band blocking together with ACS requirements.
Summary
Observation 1: it’s premature to conclude the VSAT ACS requirement from adjacent channel coexistence study perspective.
Proposal 1: When RAN4 made the conclusion on adjacent channel coexistence study, it’s better not to conclude the specific VSAT ACS value.
Observation 2: from Ka band VSAT implementation perspective, 28dBc ACS requirement will not bring the additional costs and can be achieved.
Observation 3: the better ACS performance Ka band VSAT can achieve, the better anti-interference performance or robustness of the whole satellite system can be observed.
Observation 4: Near-far effect for satellite communication system is not very obvious comparing to terrestrial network, so the instantaneous dynamic range of VSAT receiver is very small. Only one ACS test case can be specified for Ka band VSAT. In addition, the maximum input interference level is also restricted by the instantaneous dynamic range capability of VSAT receiver.
Observation 5: except for the ACS factor, RAN4 still need to decide the wanted signal level (REFSENS or sensitivity + degradation value) and the interference signal level (Noise figure floor + ACS value + 10log10(10^( degradation value /10)-1)) carefully to guarantee that the interference signal level will not be higher than the instantaneous dynamic range of VSAT receiver.
Proposal 2: To specify ACS test configuration for Ka band VSAT UE with the following template. FFS on degradation value and maximum value.
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	Declared Sensitivity + Degradation Value

	PInterferer for band n512, n511, n510
	dBm
	Max( Declared Sensitivity -1 + ACS + 10log10(10^( Degradation Value /10)-1), maximum value)

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern as described in Annex A.3.2 and set-up according to Annex C.
NOTE 2:	The “Declared Sensitivity” is the actual Rx sensitivity declared by VSAT, which should be less than or equal to the REFSENS power level specified in Clause 10.3.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 4:	The transmitter shall be set to same as the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Clause 10.3.




Observation 6: Since Ka band VSAT doesn’t implement the Rx band filters currently, it’s necessary to consider the reasonable in-band blocking together with ACS requirements.
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