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1	Introduction 
At the last RAN4 meeting, two TPs on UE aspects were agreed [1][2]. In this contribution, we aim to clarify what UE feasibility means and provide a TP. In addition, we seek to update the sub-band selectivity definition based on agreements reached at last meeting. 
2	Discussion
2.1 Clarification on feasibility
In TR38.858, sections 10.6 and 10.7 are titled “FR1 Feasibility of UE aspects” and “FR2 Feasibility of UE aspects”, respectively. However, if one takes a close look at the two agreed TPs at the last meeting, it can be clearly seen that the content is focused on UE CLI modelling for both FR1 and FR2 legacy UEs. This aligns with the discussion that RAN4 has had so far. It is also the RAN4 agreement that there is no feasibility issues involved for legacy UEs. There may be another interpretation of feasibility, namely using the CLI model based on legacy UEs, RAN1 and RAN4 can determine if it is feasible to support BS SBFD by conducting co-channel and adjacent channel coexistence study. However, this is again not relevant to legacy UE feasibility. For new UEs (or SBFD-aware UEs), so far RAN4 has not studied the feasibility.

Based on the discussion above, we propose

Proposal 1: To avoid misunderstanding or confusion, it is proposed to change the titles of sections 10.6 and 10.7 to “FR1 UE aspects” and “FR2 UE aspects”, respectively.

2.2 Sub-band selectivity definition
The sub-band selectivity definition has been discussed for several meetings and an agreement has been reached in [3] copied below:

Agreement: Subband in-channel selectivity is the ratio of the interference power in the assigned downlink subband to the received jammer power in the adjacent uplink subband, as measured after the FFT operation.

However, in the FR1 TP [1], the following definition is used:

The sub-band co-channel selectivity is a measure of the ratio of the receive power on the assigned sub-band to the receive power on the adjacent sub-band after FFT operation.

And in the FR2 TP [2], the following definition is used:

Sub-band/In channel selectivity is the ratio of the interference power in the desired DL to the total input power at the receiver input. The total input power includes both desired signal and the undesired jammers. The selectivity includes the entire receiver all the way through the output of the FFT. 
We propose to use the agreed definition in both TPs.

Proposal 2: Use the agreed definition of sub-band selectivity in the TR 38.858.


3	Text proposal
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]<<Start of Change 1 for TR 38.858>>

10.6. FR1 Feasibility of UE aspects
10.6.1	Interference analysis
10.6.1.0 General
In the objective of this study item, half duplex operation at UE side is assumed. In this part of feasibility of UE aspects, FR1 is considered.
In the UE feasibility study, two types of UEs are considered, legacy UE and SBFD-aware UE. For legacy UE, the current UE RF architecture can be assumed without any RF architecture improvement. In the feasibility study for legacy UE, some typical RF performance along with some current RF requirements from TS 38.101-1 have been used. The SBFD-aware UE supports half duplex operation just as the legacy UE, however it receives the sub-band configuration from the network. For this kind of UE, the RF architecture and applicable RF requirements need further study in future releases. In the following study, legacy UE is the main focus.
[bookmark: _Hlk131694159]In the UE feasibility study in FR1, the co-channel inter-subband UE-UE CLI model and adjacent channel UE-UE CLI model are mainly discussed. Co-channel/adjacent channel interference models at the UE side are summarized in Table 10.6.1.0-1. For co-channel models, the UE IBE model can be used for Tx side; for receiver sub-band/in-channel selectivity, no rejection/attenuation due to RF/BB filtering is assumed. For adjacent channel models, UE ACLR and selectivity can be used as Tx and Rx side, respectively.
Table 10.6.1.0-1. Existing UE interference models based on RF requirements in RAN4
	Co-channel RF interference models
	Adjacent channel RF interference models

	Tx side
	Rx side
	Tx side
	Rx side

	UE IBE for Tx
	[bookmark: _Hlk131693977]Subband/In-channel selectivity (Note 1)
	Power dependent ACLR as described in TBD
	Subband adjacent channel selectivity

	Note 1. For legacy UE, there is no UE RF requirement for Sub-band/in-channel selectivity. It is only used in SBFD feasibility study purpose.




10.6.1.1	UE-UE co-channel inter-subband CLI modeling
Editor's note: This section captures the CLI modeling. 
10.6.1.1.1 Overview and analysis framework
The objectives of UE-UE co-channel inter sub-band CLI modeling is to analyze the impact of interference that occurs between two UEs in close proximity, operating on adjacent sub-bands within the same channel. This interference occurs when UL transmission of an aggressor UE in the channel interferes with the DL reception of a victim UE in the same channel.
For this SI RAN4 has decided to use typical UE parameters in the analysis, as opposed to worst-case parameters most often used for minimum performance requirements.  We are considering what improvements may be needed for gNB performance, and those should be considered with a population of typical UEs, not worst case UEs.
Subband/in-channel selectivity is the ratio of the interference power in the assigned downlink subband to the received jammer power in the adjacent uplink subband, as measured after the FFT operationThe sub-band co-channel selectivity is a measure of the ratio of the receive power on the assigned sub-band to the receive power on the adjacent sub-band after FFT operation. In an ideal scenario, the UL transmission of the aggressor UE should not impact the DL reception of the victim UE due to the OFDM wave orthogonality. However, non-ideal FFT suppression can cause interference to the victim UE, particularly when the UL sub-band has frequency errors and is not time-synchronized with the DL sub-band. The analysis indicates that the IBE interference is higher and dominates the sub-band co-channel selectivity, and frequency and time offset are not significant factors influencing UE-UE interference. It is worth noting that the RF degradations can cause inter-subband interference as well and the impact will depend on the targeted Rx IM and EVM performance. The measurement data submitted by [one] company shows the subband selectivity of FR1 UE can be 33 dB. Nonetheless, this interference will not be any worse than the selectivity value. For this reason, the 33 dB was agreed for modeling the inter-sub-band selectivity.
For legacy UE, no sub-band filtering is considered.
To model the AGC and NF modeling for co-channel CLI in a system level simulation, [a fixed value noise figure is used].
Apart from the selectivity, it is important to mention that degradation can be caused by transmitter leakage from the UL sub-band into the DL sub-band. For co-channel case, the leakage was agreed to be modelled using IBE based model with granularity of 1 RB. Additionally, the IQ image contribution for the IBE model for co-channel CLI can be ignored for the DUD configuration since the image is fully contained in the uplink sub-band.


<<End of Change 1 for TR 38.858>>


<<Start of Change 2 for TR 38.858>>

10.7 FR2-1 Feasibility of UE aspects
10.7.1    Interference analysis
10.7.1.1  UE-UE co-channel inter-subband CLI modeling
Editor's note: This section captures the CLI modeling. 
10.7.1.1.1 Receiver aspects
Existing co-channel UE RX performance requirements
For legacy UEs, the current UE RF architecture can be assumed without any RF architecture modification.
Currently there are no RF requirements for UE co-channel Rx performance. 
 
Sub-band filtering and legacy UEs
For legacy UEs, no sub-band filtering is implemented, and therefore RAN4 has not assumed any subband filtering. 
 
Sub-band filtering for a SBFD-aware UEs – UEs with a new feature
SBFD-aware UEs support half duplex operation while receiving the sub-band configuration from the network. For this kind of UE, the RF architecture and applicable RF requirements need further study for future releases. In the present study, legacy UEs are the main focus.
For new SBFD aware UEs, we need further study on whether sub-filtering can be considered or not. The subband/in-channel selectivity needs further study.
 
.
 
Thermal self-noise aspects (both adjacent channel and co-channel)
RAN4 decided on a simple fixed-value noise figure model for the UE receiver. Generally, the receiver noise figure will vary with the input power level, however the single value noise figure model was considered to be sufficient for the purpose of system studies for SBFD. RAN4 decided on a NF of [7.5 to 10dB].
 
Subband in-channel selectivity
It is worth noting that the RF degradations can cause inter-subband interference . We analyzed the design of the FR2-1 receiver. There are multiple considerations in the receiver design … for example residual sideband, reciprocal mixing, integrated phase noise, IM3 distortion, and ADC distortions. The effect of all these distortions is lumped into a single parameter we call selectivity. Based on the discussion and analysis from the meeting, contributions suggested possible the sub-band selectivity values from 20 dB to 34 dB. The receiver performance is simply modelled as being [20 to 34 dB] below the total input power level Pin. Pin the total power into the receiver, whether it is signal or jammer.
The definition of Sub-band/In-channel selectivity is introduced for clarity in the SBFD feasibility study:
· Subband/in-channel selectivity is the ratio of the interference power in the assigned downlink subband to the received jammer power in the adjacent uplink subband, as measured after the FFT operationSub-band/In channel selectivity is the ratio of the interference power in the desired DL to the total input power at the receiver input. The total input power includes both desired signal and the undesired jammers. The selectivity includes the entire receiver all the way through the output of the FFT. 
 
FFT leakage and selectivity
As in FR1, the FFT leakage aspect is not a dominant factor in the UE receiver, and we do not include any factor for this effect.
Jammer frequency and time offset were studied are not significant factors influencing UE-UE interference. 
 


<<End of Change 2 for TR 38.858>>
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