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1 Introduction
The Tx/Rx models for UE in the system simulation for SBDF operation were discussed in last meeting and WF for the feasibility from UE aspect was approved in [1].
In this contribution, we provide some discussion on the open issues.
2 Discussion
2.1 TX modelling for UE-UE CLI for RAN1 and RAN4 simulation (co-channel)
Agreements made in last meeting [1]:
· RAN4 inform RAN1 that the IBE-based model shall be used for TX modelling for UE-UE CLI for the co-channel case in RAN1 system-level simulation: 
· IBE models provided in clause 6.4.2.3 in TS38.101-1 and clause 6.4.2.3.4 in TS38.101-2 shall be followed. 
· The general and IQ Image part of in-band emission model shall be considered, while the carrier leakage part can be ignored. 
We also agree the following configurations applicable for the simulation.
· For FR1, at least below configuration applicable:
· {DUD=40MHz:20MHz:40MHz} 
· {DU =80MHz:20MHz}
· For FR2, at least below configurations applicable:
· {DUD=80MHz:40MHz:80MHz}
· {DUD=75MHz:50MHz:75MHz}
· {DU: 160MHz:40MHz}
For DUD configuration, the UL sub-band is allocated in the centre of channel bandwidth. The IQ image still falls into the UL sub-band. Hence at least for DUD configuration, the IQ image also can be ignored. We are open to discuss whether only consider the general part for of IBE for the simulation.
Observation 1: at least for DUD configuration, the IQ image also can be ignored.

2.2 RX modelling for UE-UE CLI (co-channel)
Agreements made in last meeting [1]:
Receiver sub-band selectivity:
1. For legacy UE: For receiver sub-band selectivity, no rejection/attenuation due to RF/BB filtering is assumed on interference in adjacent sub-band as legacy UEs do not operate this way.
0. Use typical model for UE selectivity value
0. The selectivity and performance of the FFT is included in RAN4 study for co-channel case
1. FFS whether the adjacent channel case requires the selectivity and performance of the FFT. 
0. RAN4 should consider interferer with timing or frequency offset or both w.r.t. the desired signal for the co-channel case
2. FFS whether this applies to the adjacent channel case
1. For new SBFD capable UE, further analysis of the possibility to improve selectivity performance under the assumption that UE channel bandwidth not equal the sub-band bandwidth.
1. Companies come next meeting with technical proposals on the level of interference from an UL sub-band co-channel interferer to the UE DL sub-band. So far companies have proposed:
2. 33 dB at the ADC output (for FR1) based on typical performance. FFS for FR2-1
2. 25 dB (for FR1 and FR2-1)
2. 0 dB (for FR1 and FR2-1)
2. Other values not precluded for discussion next meeting.
Effect of power contained in uplink sub-band on receiver model (blocker)：
1. UE receiver AGC designs may vary and companies may bring contributions based on their design approach.
2. In-subband UE self-noise over the input power range (co-channel case) is TBA
The sources for the impact to UE self-noise due to inter sub-band blocker include ADC dynamic, RX non-linearity, reciprocal mixing, performance of the FFT. It can be found these impact would depend on the AGC design, e.g. the AGC will adjust the link gain either at front end or ADC or both when the input power varies, the performance of RX non-linearity, reciprocal mixing and ADC noise will change accordingly. We had the agreement that the implementation of AGC designs from companies may vary and companies may bring contributions based on their design approach. In our view, due to the AGC, the additional contribution from the RX non-linearity and reciprocal mixing is not significant. Hence the receiver’s effective noise figure as a function of the input power can be modelled for co-channel sub-band receiver.
For example, the effective noise figure can be modelled as a piecewise function of , where  denotes the total power of UE-UE blocking interferences, as follows:

Where
·  is the number of segments,
·  is the threshold between segment  and segment  , ,
·  is the noise figure for segment , .
In our evaluation, it is found that the TX in-band emission is dominate factor to the overall noise rise. Hence we are open to adopt a simplified model for co-channel sub-band receiver.
Observation 2: the receiver’s effective noise figure as a function of the input power can be modelled for co-channel sub-band receiver. Meanwhile it is open to discuss a simplified model.
2.3 Remaining part of TX modelling (adjacent channel)
Agreements made in last meeting [1]:
· 30 dB is the total distortion power in the adjacent channel on each side of SBFD carrier. The ACLR1 distortion PSD is modeled as flat over that range.
· FFS whether RAN4 need to model allocations that are less than fully allocated uplink sub-bands.
30 dB was chosen based on the 38.101-1 NR ACLR for 4 GHz simulation frequency. 
On the FFS part whether RAN4 need to model allocations that are less than fully allocated uplink sub-bands. It is true that the adjacent leakage could be smaller for less than fully allocated sub-bands case. For example in the E-UTRA simulation, two steps ACLR model was used in the co-existence study. Since we agreed only ACLR1 distortion is modeled over the adjacent channel, we think we can take the same approach at current stage. We can revisit the discussion on 2 steps model if UE-UE CLI becomes significant.

Figure 5.2 in TS 36.942: 20 MHz E-UTRA UE aggressor to 10 MHz E-UTRA UE victims
Observation 3: At current stage, it is not necessary to model allocations that are less than fully allocated uplink sub-bands. We can revisit the discussion on 2 steps model if UE-UE CLI becomes significant.
3 Conclusion
In this contribution, we provide some consideration on the Tx/Rx models for UE.
[bookmark: _GoBack]Observation 1: at least for DUD configuration, the IQ image also can be ignored.
Observation 2: the receiver’s effective noise figure as a function of the input power can be modelled for co-channel sub-band receiver. Meanwhile it is open to discuss a simplified model.
Observation 3: At current stage, it is not necessary to model allocations that are less than fully allocated uplink sub-bands. We can revisit the discussion on 2 steps model if UE-UE CLI becomes significant.
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