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[bookmark: _Hlk132030580]In this contribution, we summarized the progress for FR1 UE aspects, which was captured in the Annex. Based on these agreements for FR1 UE aspects, the TP for 38.858 on feasibility of FR1 UE is provided in this TP.
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Text proposal
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]<<Start of Change for TR 38.858>>
10.6. FR1 Feasibility of UE aspects
In the objective of this study item, half duplex operation at UE side is assumed. No restriction of frequency ranges is introduced. In this part of feasibility of UE aspects, FR1 is considered.
In the UE feasibility study, two types of UE are considered, legacy UE and SBFD-aware UE. For legacy UE, the current UE RF architecture can be assumed without any RF architecture improving. In the feasibility study for legacy UE, current RF requirements in TS 38.101-1 can be applied for UE in FR1 for UE performance estimation in the system level simulation. For SBFD-aware UE, it also supports 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 in future releases. In the following study, legacy UE is the main focus.
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 UE side are summarized in Table 10.6-1. For co-channel models, 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 and only the selectivity and performance of the FFT is studied. For adjacent channel models, UE ACLR and ACS can be used as Tx and Rx side, respectively.
Table 10.6-1. 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]Sub-band/In-channel selectivity (Note 1)
	UE ACLR for Tx
	UE ACLR for Rx

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



10.6.1. Co-channel inter-subband UE-UE CLI model
10.6.1.1. UE co-channel Tx model
For UE co-channel Tx model, UE IBE in TS 38.101-1 can be used in the feasibility study as shown in Table 10.6.1.1-1. This model consists of three parts, General, IQ image, Carrier leakage. In the system level simulation, the general and IQ image parts shall be considered, while the carrier leakage part can be ignored in the feasibility study. For DUD configuration, the IQ image from the uplink is fully contained in the UL sub-band and does not land in the DL subband, thus the IQ image can also be ignored in the simulation. The granularity of this model is 1RB and it is not pursued to simplify this model to a frequency flat model.
Table 10.6.1.1-1: Requirements for in-band emissions in TS 38.101-1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-28
	Image frequencies when output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-25
	Image frequencies when output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm
	Carrier leakage frequency (NOTES 4, 5)

	
	
	-25
	0 dBm ≤ Output power ≤ 10 dBm
	

	
	
	-20
	-30 dBm ≤ Output power < 0 dBm
	

	
	
	-10
	-40 dBm ≤ Output power < -30 dBm
	



10.6.1.2. UE co-channel Rx model
For UE co-channel Rx model, currently there is no corresponding RF requirement for this model. In the feasibility of UE co-channel Rx model, the definition of Sub-band/In-channel selectivity is introduced for SBFD feasibility study purpose:
· For one input level and one jammer level, Sub-band/In channel selectivity is the ratio of the receive power on the assigned sub-band to the receive power on the adjacent sub-band after FFT operation. 
For legacy UE, no sub-band filtering is considered, and no rejection/attenuation due to RF/BB filtering is assumed and only the selectivity and performance of the FFT is studied. For now, the range of 20~33 dB was proposed in RAN4 for subband/in-channel selectivity considering FFT operation. 
For new SBFD aware UE, it needs further study on whether sub-filtering can be considered or not. The subband/in-channel selectivity needs further study.

10.6.2. Adjacent-channel UE-UE CLI model
10.6.2.1. UE adjacent channel Tx model
UE adjacent channel leakage ratio is used in the feasibility study for adjacent channel UE-UE CLI Tx model. Only one-step of ACLR shall be considered in the study item and two-step ACLR was precluded. In the UE Tx model, only power class 3 was assumed with 30dB ACLR considering a fully allocated uplink subband. Partially allocated UL subband was not considered in the system simulation. This ACLR model can be seen as frequency flat model, and the distortion is modelled as a flat power spectral density across the frequency range of the distortion. In the simulation, improved ACLR with power backoff is not considered.
10.6.2.1. UE adjacent channel Rx model
UE adjacent channel selectivity (33dB for FR1) is used as adjacent channel UE-UE CLI model under the assumption that the blocker from adjacent channel does not exceed the maximum input level (-25 dBm) for UE. If the blocker is higher than -25dBm, it is assumed it will result large receiver degradation and hence the RX will not correctly decode the data (100% packet loss).
<<Next of Change>>
11.2 Impact on UE RF requirements
11.2.1. For Legacy UE
For legacy UE, current RF architecture is assumed as baseline with no further RF improvement. The existing RF requirements in TS 38.101-1/2 will be used for legacy UE in half-duplex mode for SBFD operation. There will be no new RF requirements introduced for this half-duplex operation at UE side.
11.2.2. For SBFD-aware UE
[bookmark: _GoBack]For SBFD-aware UE, it still needs further study on whether sub-filtering can be considered or not. For now, it is not clear on the improvement on UE RF architecture, and the applicable UE RF requirements need further study.
<<End of Change>>



Annex
· RAN4#104-e
Topic 1: RAN4 feasibility study and RF requirement impact for SBFD operation From UE perspective 
Agreement: 
[bookmark: _Hlk131688904]•	Using existing UE RF requirements to estimate UE performance and if needed extrapolating them for system level studies

[bookmark: _Hlk131687382]Topic 4: co-channel inter-subband UE-UE CLI model according to RAN1 LS
Candidate considerations for UE-UE CLI model: 
· TX model can refer to existing UE requirement in TS38.101-1 and TS38.101-2
· In band emission as starting point
· FFS is not precluded for other candidates such as ACLR
· RX model can refer to existing UE requirement in TS38.101-1 and TS38.101-2
· Maximum input power as threshold based on above specification
· FFS is not precluded for other candidates such as ACS, ICI, and estimated RX model based on legacy UE. 

[bookmark: _Hlk131687447]Topic 6: adjacent-channel UE-UE CLI model according to RAN1 LS
Agreement on feasibility and how to model UE-UE CLI modelling considering unwanted emission and receiver selectivity:
· Model as starting point : UE ACLR based model on TX and UE ACS based model on RX which is the same ACIR model as Rel-16 CLI study.
· FFS on below model
· UE ACLR model with 2step size(FR1 example: ACLR1/2=28/33dB) on TX
· UE ACS based model on RX if blocker is smaller than maximum input level of UE, and additional SNR degradation at the victim receiver due to receiver gain backoff
· FFS on how the per-sub-band/RB aspect is characterised. Other aspect is also not precluded

· RAN4#104bis-e
UE TX aggressor toward adjacent channel victim (FR1)
What base value for ACLR1 in TX model for FR1 power class 3?
Agreement: 
•	30 dB is the total distortion power on either side of a fully allocated uplink sub-band. The ACLR1 distortion PSD is modeled as flat over that range (From the agreement below) 
•	FFS whether we need to consider whether we need to model allocations that are less than fully  allocated uplink sub-bands

What base value value should the model use for FR1 PC3 ACLR2?
Agreement: 
•	Follow Ericsson suggestion and evaluate the effect of UE-UE CLI with ACLR1 only.
•	Revisit the discussion on ACLR2 if UE-UE CLI becomes significant

Do we need to model TX power classes other than FR1 PC3?
Agreement: Power class 3 only 

What is the frequency resolution (granularity) of the model(ACLR)?
Agreement: Option 2 – Distortion is modeled as a flat power spectral densitity across the frequency range of the distortion

Should the ACLR-based interference be scaled with backoff?
Agreement: 
•	Option 3 – Do not model improved ACLR with backoff
•	Revisit the discussion on backoff-dependent ACLR if UE-UE CLI becomes significant

Should the model use ACLR or OBW as the base value?
Agreement: For FR2-1 use OBW as basis (23 dB)

Should the FR2-1 model include an ACLR2-type aspect, similar to FR1?
Agreement: ACLR-2 model aspect is precluded for FR2-1

1.2	Co-channel model
1.2.1	UE TX aggressor toward co-channel victim (FR1)
Agreement: Use IBE-based model for co-channel
Agreement: IBE-based model granularity is 1 RB.
Agreement: The IBE-based model should Include the image aspect of IBE and assume the LO is in the middle of the channel to allow for correct placement of the image frequency.
1.2.2	UE TX aggressor toward co-channel victim (FR2-1) 
Agreement: Use the same approach as in adjacent channel aggressor model for FR2-1

2	UE RX modelling aspects
2.1	Adjacent channel model
2.1.1	UE RX victim from adjacent channel aggressor (FR1)
Agreement: agree 33 dB value (33 dB comes from ACS) as performance point in the RX model
[bookmark: _Hlk131695414]Agreement: If the blocker is higher than -25dBm, it is assumed it will result large receiver degradation and hence the RX will not correctly decode the data (100% packet loss)
2.1.2	UE RX victim from adjacent channel aggressor (FR2-1)
Agreement: agree 23 dB value (from ACS) as performance point in the FR2-1 model
Agreement: For FR2-1 Use the same method as in FR1, with changes being related to the parameters of ACS value, REFSENS, and maximum input power level 
2.2.2	UE RX victim from co-channel aggressor (FR2-1) 
[bookmark: _Hlk131685229]Agreement: For FR2-1 use the same method as in co-channel RX victim for FR1. Note that the co-channel RX victim method for FR1 has not been agreed yet.

· RAN4#105
Issue 2-1-3.2: Receiver sub-band selectivity
Proposed agreement:
1. [bookmark: _Hlk131691923]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. [bookmark: _Hlk131691990]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.

· RAN4#106
Sub-band selectivity
Agreement: 
· [bookmark: _Hlk131694027]The definition of sub-band/in-channel selectivity for SBFD feasibility study purpose
· [bookmark: _Hlk131694064]For one input level and one jammer level, Sub-band/In channel selectivity is the ratio of the receive power on the assigned sub-band to the receive power on the adjacent sub-band after FFT operation. 
· For legacy UE, no sub-band filtering considered
· [bookmark: _Hlk131695933]For new SBFD aware UE: FFS whether sub-filtering can be considered or not 
· For FR1 companies are encouraged to further discuss values in the range of [20 to 33 dB] for sub-band/in-channel selectivity with accompanying clarification as how they calculate DL subband interference based on one value from this range and what guard band is assumed.
· For FR2-1 companies are encouraged to further discuss values in the range of [20 to 34 dB] for sub-band/in-channel selectivity with accompanying clarification as how they calculate DL subband interference based on one value from this range and what guard band is assumed.
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