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1. Background
After last meeting’s discussion, the only remaining issues for UE modelling are the Rx model for both adjacent channel and co-channel. It was agreed that FR2-1 follows FR1 approach. So in this contribution, our analysis applies to both FR1 and FR2-1.
2. Discussion
2.1 Adjacent-channel UE-UE CLI  Rx model
For adjacent channel model, it seems there’re not many open issues except the consideration of Rx blocker and NF impact when signal is large. In traditional RAN4 adjacent channel co-existence simulation, there’s no such kind of modeling. Only ACIR is modeled in the RAN4 simulation. So it may be valuable to see if it’s really necessary to model this part, i.e. ACIR impact may be much greater than the NF contribution.
Using the following SNR (NF) model from R4-2216794, the NF can be modeled in a simplified table. Take FR1 as the example. 100MHz as the CBW example, taking 7 dB as the NF when UE is working in the REFSENS input signal level. As the AGC is working for different input power level, the following figure R should be the minimum input level of all of CBW, i.e. -100 dBm for 5MHz CBW, not the different level according to the BW. So for 100MHz CBW, taking -91 dBm as the REFSENS example of 40 MHz, table 1 shows the NF according to the input signal level.
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Figure 1: NF/SNR model copied from [4]
Table 1: Signal level and NF for the model in the Figure 1 (40MHz CBW)
	Adjacent channel input signal level (dBm)
	NF (dB)

	-91 ~ -54
	7

	-54 ~ -44
	17

	-44 ~ -34
	27

	-34 ~ -25
	37



Considering the 28 dB UE-UE ACIR performance, the noise contribution from NF and the ACIR is as following according to the different input interference input signal level.
Table 2:  NF and ACIR contribution for different AGC stages in Figure 1
	Adjacent channel input signal level (dBm)
	NF (dB)
	Thermal noise + NF (dB)
	Thermal noise + ACIR contribution (dB)
	Total noise floor(dB)

	-91 ~ -54
	7
	-91
	-97.9 ~ -81.9
	-90.2 ~ -81.4

	-54 ~ -44
	17
	-81
	-81.9 ~ -72
	-78.4 ~ -71.5

	-44 ~ -34
	27
	-71
	-72 ~ -62
	-68.4 ~ -61.5

	-34 ~ -25
	37
	-61
	-62 ~ -53
	-58.4 ~ -52.4



So for 40MHz UL SB, the NF contribution to the noise floor is greater than the ACIR contribution. Considering 33 dBc ACS requirement is more stringent than the assumed ACIR performance, the NF design in Figure 1 can’t be used in the NR implementation, neither in the SBFD feature. The ideal solution should be no NF change for all of the input signal from maximum input level to the minimum input level. It may be difficult if ADC dynamic range is not sufficient, but at least the NF contribution should not impact the ACS requirement. So from the above analysis, the NF contribution for UE-UE CLI can be ignored in SBFD analysis.
Observation 1: UE Rx NF shouldn’t impact the ACS performance. The AGC model in Figure 1 is not a practical design for NR.
[bookmark: _GoBack]Proposal 1: It’s not necessary to model NF change related to AGC for UE-UE CLI in adjacent-channel UE-Rx model when UE ACS is assumed current performance.
2.2 Co-channel Rx model
For the co-channel Rx model, sub-band selectivity and the NF change related to AGC are not decided. For sub-band selectivity, our understanding is that ACS and ICS performance are the two possibilities according to the different UE implementations. As shown in the following figure, ACS performance assumes Rx digital filter passband is sub-band and FFT calculation is only restricted to the subband width. ICS performance assumes Rx digital filter passband is the whole channel, FFT size is larger so all of the interference signal exist after FFT. If the Rx path is ideal, no interference is seen in wanted signal subcarriers thanks to the OFDM orthogonality. However, Rx path is not that ideal that Rx image exist then lead to ICS performance very likely to BS ICS requirement source. There’s no ICS requirement for UE but there’s Rx image requirement in DEMOD part. So -25 dBc ICS performance can be assumed for UE co-channel Rx performance. Because UE implementation may have the two possibilities, ICS performance is safer to be assumed.
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Figure 1: Different implementations for ACS and ICS
Proposal 2: -25 dBc ICS performance can be assumed for UE co-channel Rx model.
For the large signal like blocker, if -25 dBc ICS is assumed, the NF change related to AGC is not necessary to be modelled due to the similar analysis in 2.1. The contribution from NF change according to AGC should be designed much less than the ICS contribution because the ICS contribution is so large.
Proposal 3: If -25 dBc ICS performance is agreed as the co-channel UE-UE CLI Rx model, UE NF change related to AGC is not necessary to be modelled.
There’s another issue that the -25 dBm level should also be a threshold that larger power level can’t be DEMOD at all. However, 1m distance FSPL is 45 dB for 3.5GHz, the ICS signal up to -25 dBm is very very low. So the -25 dBm threshold may not be that necessary.
Observation 2: -25 dBm interference level may be very rare because of the minimum distance path loss.
Proposal 4: -25 dBm is set for the UE DEMOD threshold for co-channel Rx interference if group thinks the scenario should be taken into account.
3. Summary
This contribution provides our further consideration of the remaining issues for UE modelling in SBFD SLS. We have the following observations and proposals.
For adjacent-channel UE-UE CLI  Rx model,
Observation 1: UE Rx NF shouldn’t impact the ACS performance. The AGC model in Figure 1 is not a practical design for NR.
Proposal 1: It’s not necessary to model NF change related to AGC for UE-UE CLI in adjacent-channel UE-Rx model when UE ACS is assumed current performance.

For co-channel Rx model,
Proposal 2: -25 dBc ICS performance can be assumed for UE co-channel Rx model.
Proposal 3: If -25 dBc ICS performance is agreed as the co-channel UE-UE CLI Rx model, UE NF change related to AGC is not necessary to be modelled.
Observation 2: -25 dBm interference level may be very rare because of the minimum distance path loss.
Proposal 4: -25 dBm is set for the UE DEMOD threshold for co-channel Rx interference if group thinks the scenario should be taken into account.
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