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1. Introduction
In RAN4#110, the remaining issues for NTN-TN co-existence study were discussed and the WF was approved in [1]. Int this meeting, the only remaining issue is NTN UE ACS.
	Issue 3-5: UE ACS
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.


The papers provides our views on the NTN UE ACS requirements above 10GHz bands.
2. Discussion
In [2], the co-existence simulation results between TN and NTN above 10 GHz for scenario 5 were provided.
Table 1: Simulated coexistence scenarios
	No.
	Combination
	Aggressor
	Victim
	Frequency band
	Scope of Coexistence Simulation

	5
	TN with NTN
	TN DL
	NTN DL
	17 GHz
	ACLR TN gNB fixed.
ACS NTN UE to be varied/defined



In the simulations, we have already considered fixed VSAT for NTN UE at 22.5 m and L-ESIM at 1.5 m height with satellite elevation angle of 25 and 90 degrees for all the satellites.
Based on simulations results, the required ACIR value for scenario 5 is between 35 to 50 dB considering elevation angles 25 and 90 degrees for L-ESIM UEs under UMa propagation model.
Observation 1: Based on co-existence simulation results, the required ACIR value for scenario 5 is between 35 to 50dB.
Therefore, from TN and NTN coexistence perspective, 35dB ACS was originally proposed by several companies in [3]. But during the RAN4#110 discussion, the concern about the feasibility of implementation for UE ACS that is larger than 25dB was raised. Hence, we provide following input on the FFT selectivity both theoretical analysis and implementation point of views.
Theoretical analysis: In Rel-18 SBFD discussion, a similar issue regarding sub-band selectivity was studied. Here sub-band selectivity is the ratio of the receive filter attenuation on the assigned sub-band to the receive filter attenuation on the adjacent sub-band that has the similar concept as ACS. For sub-band selective analysis, no rejection/attenuation due to RF/BB filtering was assumed and theoretical analysis for UE receiver sub-band selectivity by FFT function was analyzed in [4] which shows at least 30dB sub-band selectivity can be achieved at the outermost DL subcarrier for legacy TN UE with FFT operation.
Implementation analysis: Also in the Rel-18 SBFD discussion, several factors including residual sideband, reciprocal mixing, integrated phase noise, IM3 distortion, and ADC distortions were considered and the performance of a UE receiver for various signal levels, interferer levels, interferer offsets, sub-band bandwidths, and interferer bandwidths were measured for FR2-1 in [5]. The measurements show that sub-band selectivity could be modelled as approximately 33dB for FR2-2 UE. 
With theoretical and implementation analysis, the following conclusion was made and captured in TR 38.858.
	For legacy UE, no sub-band filtering is assumed in the feasibility study, and accordingly no rejection/attenuation due to RF/BB filtering is assumed and only the selectivity performance of the FFT operation is studied. 33 dB was agreed for FR1 in RAN4 for in-channel adjacent subband selectivity considering FFT operation. 


It is worth noting that there are two major aspects related to DL selectivity. One is ADC in the RF domain, and the other resides in the digital domain as an FFT block. In more details, if the interference from adjacent channel is significantly larger than the desired signal strength, the digitized signal post-ADC becomes invalid due to the ADC’s limited dynamic range, i.e., ADC saturation. Consequently, further digital domain processing does not aid in recovering the desired signal. 
If we assume the ADC is not saturated, in the digital domain, the FFT operation could provide ~33dB rejection if the signal and interference are synchronised in time domain. While in the scenario of coexistence between NTN and TN in which the signals from NTN and TN are heterogeneous/unsynchronised, the rejection by FFT operation would be degraded due to spectral leakage by FFT block. 
Observation 2: The dynamic range of ADC and whether the signals from NTN and TN are synchronized or not might have impact on the selectivity by FFT operation.  
With above considerations on top of form factor and manufacturing costs, it is reasonable to assume that 27.5dB ACS can be achieved for NTN UE for Ka-band. Then we have the following proposal:
Proposal 1: Adopt Option 1, i.e., [27.5]dB as NTN UE ACS for Ka-band.
And for three notes agreed in [1], since Note 1 and Note 2 are describing the compliance of current non-3GPP devices which is not in the scope of 3GPP document. Therefore, it is suggested not to capture Note 1 and Note 2 either in TS or TR to avoid the confusion.
Proposal 2: Not to capture Note 1 and Note 2 either in TS or TR to avoid the confusion.
Additionally, it was realized that test parameters for UE ACS requirements are related to UE REFSENS/EIS and Maximum Input Level. For example, in TS 38.101-2, the test parameters for Case 1 (in Table 7.5-2 of [7]) and Case 2 (in Table 7.5-3 of [7]) are provided as below. The highlighted test parameters for power in transmission bandwidth configuration and Pinterferer implies the UE ACS value. For example, for Case 1, we can calculate the test parameters by the following equations:
· Power in transmission bandwidth configuration is given by:
· = REFSENS + 14 dB
· Interfering signal power level is given by:
·  UE noise floor + ACS + 13.8dB 
· =174 dBm/Hz+10*log10(BW) + NF + 23 + 13.8 dB
· = REFSENSE – IM -SINR +23 + 13.8 
· = REFSENSE +1 -2.5 +23+13.8 
· ~= REFSENSE + 35.5
Note: 13.8dB is derived based on the assumption that the total interference level from aggressor is 14dB higher than noise floor.
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The similar relationship between wanted signal level and interference level could be calculated in Case 2. In ACS testing, the interference level should not be higher than the specified Maximum Input Level. Therefore, RAN4 needs to further discuss how to specify the test wanted and interference level for ACS testing.
Proposal 3: FFS on how to specify test parameters of NTN UE ACS with considerations of REFSENS/EIS and Maximum Input Level requirements.
3.	Conclusion
In this paper, we provided our views on NTN UE ACS above 10GHz. We have made the following observations as shown below:
Observation 1: Based on co-existence simulation results, the required ACIR value for scenario 5 is between 35 to 50 dB.
Observation 2: The dynamic range of ADC and whether the signals from NTN and TN are synchronized or not might have impact on the selectivity by FFT operation.  
Proposal 1: Adopt Option 1, i.e., [27.5]dB as NTN UE ACS for Ka-band.
Proposal 2: Not to capture Note 1 and Note 2 either in TS or TR to avoid the confusion.
Proposal 3: FFS on how to specify test parameters of NTN UE ACS with considerations of REFSENS/EIS and Maximum Input Level requirements.
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Table 7.5-2: Adjacent channel selectivity test parameters, Case 1

Rx Units Channel bandwidth
Paramter
S0 WAz | 100 MHz | 200 Mz | 400 Mz | 800 MAz | 1600 MiFz | 2000 Mz
Power in Bm
Transmission
Bandwidth
Configuration
Prsreacfor | dBM NA NA NA
258, n261
Puwtwerfor | GBm | REFSENS | REFSENS | REFSENS | REFSENS | NA NA NA
band n250, +34508 | +34508 | +34508 | +3450B
260,262
Puwmerfor | GBm | WA | REFSENS | WA | REFSENS | REFSENS | REFSENS | REFSENS
band n263 +335d8 +33508 | +3250B | +32508 | +32508
BWineer | MHz |50 100 200 400
Finarter MRz | 50 100 200 200 800 600 2000
(offset) | / / | i / |
50 100 200 -400 800 -1600 2000
NOTE3 | NOTE3 | NOTE3 | NOTE3 | NOTE3 | NOTE3 | NOTE3

NOTE 1: The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided
dynamic OCNG Pattern s 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 Finerec (offset) shall be further adjusted to
(CEIL(|Frverr{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 Puaxtc as defined in clause 6.2.4, with uplink configuration
specified in Table 7.3.2.1-2.
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Table 7.5-3: Adjacent channel selectivity test parameters, Case 2
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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.

‘The absolute value of the interferer offset Firece: (offset) shall be further adjusted to

(CEIL(|Frerr{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.

The transmitter shall be set to 4 dB below the Puvax.c as defined in clause 6.2.4, with uplink configuration

specified in Table 7.3.2.1-2.

NOTE 2:

NOTE 3:





