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Scope
This WF discusses UE feasibility aspects from 310 
UE TX modelling aspects
This WF discusses UE feasibility aspects from 310 
Adjacent channel model
UE TX aggressor toward adjacent channel victim (FR1)
An ACLR type model was previously  agreed as a starting point, FFS for ACLR2, and FFS on the granularity in frequency
What base value for ACLR1 in TX model for FR1 power class 3?
	Option 1: 30 dB
	Option 2: 31 dB
Proposed WF: Option 1
	Company
	Comment

	QCOM
	We are ok with either option 

	vivo
	We suggest to firstly clarify the aggressor bandwidth and the victim bandwidth and SBFD configuration. If the aggressor bandwidth and victim bandwidth are the same and adjacent, Option 1 is the baseline according to current UE spec. 

	Ericsson
	Agree with vivo comment; at least when the aggressor and victim bandwidth are the same we can use the UE spec.

	Huawei
	Ok with Option 1

	MediaTek
	If the legacy NR ACLR for FR1 is 30dB why would we select something more stringent? Option 1.

	Samsung
	If PC3 is assumed, Option 1 is straightforward. 



Moderator: The victim BW is not part of the issue here but I understand the confusion about allocation and where the distortion is in relation to the channel boundaries. The proposal below simplifies.
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?
Option 1: 33 Db
Option 2: Don’t use ACLR2 at all. 
Option 3: Something else

Proposed WF: Further discuss the 3 options
	Company
	Comment

	QCOM
	Option After some consideration our view has changed on this aspect. ACLR

	vivo
	We suggest to firstly clarify the aggressor bandwidth and the victim bandwidth and SBFD configuration. ACLR2 may be needed based on specific adjacent channel co-existence scenario.

	Ericsson
	Not a strong view but it may be preferable to assume a single ACLR and see if there is any issue with UE-UE CLI. If there is an issue we could revisit, but most likely it does not make a difference. So slight preference for option 2.

	Huawei
	No strong view. We can start with option 2.

	Samsung
	We are okay with ACLR2, while seems till now, companies may still need to discussion the details of ACLR2, which may not a easy job to be aligned. 



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?
	Option 1: power class 3 only
	Option 2: other power classes needed
Proposed WF: Further discuss the two options
	Company
	Comment

	QCOM
	Likely the answer is option 1, and we base that on the expectation that the UEs in the system simulation will all be PC3 UEs. 

	vivo
	We prefer Option 1.

	Ericsson
	Option 1 is fine

	Huawei
	Ok with option 1

	Verizon
	We agree Option 1 first, and then others

	Nokia, Nokia Shanghai Bell
	Ok with option 1.

	MediaTek
	Option 1

	Samsung
	We are okay with Option 1. 



Agreement: Option 1 power class 3 only 

What is the frequency resolution (granularity) of the model?
Option 1  - Distortion is modeled per RB across the frequency range of the distortion
Option 2 – Distortion is modeled as a flat power spectral densitity across the frequency range of the distortion
Proposed WF: Further discuss the two options
	Company
	Comment

	QCOM
	We prefer option 2 for simplicity.
Note that RAN1 seems to have some confusion as how to apply option2 distortion in the case where the victim sub-band is narrower than the aggressor sub-band. We should make it clear to them to scale the total interferer power down with the victim sub-band BW. For example if the victim SB BW is half the aggressor SB BW, scale the interferer down 3 dB.

We would be OK with option 1 also if the group goes toward that direction. Either option can work.

	vivo
	Option 2 is aligned with our understanding since ACLR model is a frequency flat model. The distortion can be seen as flat per RB in the victim bandwidth.

	Ericsson
	Agree with option 2 with some scaling if needed. There is no need for a PRB resolution

	Huawei
	Ok with option 2

	Verizon 
	We are ok for Option 2

	Nokia, Nokia Shanghai Bell
	Ok with option 2

	Samsung
	As commented by QC, we see the RAN1 discussion, and RAN4 can further provide the clarification based on the above common understanding of Option 2. 



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?
Moderator: In R4-2216794 a backoff-dependent approach was proposed for UE TX, applicable for both adjacent channel and in-channel. We can discuss this aspect here in adjacent channel. The 2c option got some support in co-channel let’s discuss that one here
· Option 2: Use ACLR-type model: 
· Option 2c: Model C: Use an ACLR1-type interference model that improves 1 dB per dB of power reduction from maximum, with at most 8 dB of ACLR improvement. In additional apply a -50 dBm floor to the interference to reflect the limit in 38.101-1. 

Options
	Option 1: Yes with option 2c for ACLR1 and some similar method if we use ACLR2
	Option 2: Yes with some FFS method for ACRL1 and a similar method for ACLR2
	Option 3: No, do not model improved ACLR with backoff
Proposed WF: Further discuss the 3 options
	Company
	Comment

	QCOM
	We prefer option 1. Option 2 is also acceptable. 
For Option 3 we can compromise as for outdoor deployments preliminary results show we expect UE-UE CLI to be insignificant. We want study if this holds for indoor deployments. 

	vivo
	In the adjacent channel co-existence modelling, do we need to consider UE output power less than UE power class?

	Ericsson
	If we take the specification as a baseline then it is difficult to assume anything other than ACLR. Our analysis shows that the UE-UE CLI will not be an issue even if we assume ACLR even at lower power. But not a strong view.

	Huawei
	No strong view.

	MediaTek
	We should take existing spec as baseline – option 3. 

	Samsung
	Option 1 is okay to us. 

	Company
	



Moderator to vivo: My understanding based on inital results I have seen is that the UE is often quite backed off.
Agreement: 
· Option 3 – Do not model improved ACLR with backoff
· Revisit the discussion on backoff-dependent ACLR if UE-UE CLI becomes significant

UE TX aggressor toward adjacent channel victim (FR2-1)
Should the model use ACLR or OBW as the base value?
	Option 1: Use ACLR as basis (17 dB)
	Option 2: Use OBW as basis (23 dB)

Proposed WF1:  Option 2
	Company
	Comment

	QCOM
	Agree Option 2. The UE will always comply with the OBW spec.
We don’t understand why companies would use 17 dB when it is clear that the UE will meet 23 dB. The fact that OBW is the limiting spec and ACLR is no is a common understanding in RAN4.

	vivo
	We prefer Option 1.

	Huawei 
	Option 2 

	Samsung
	Option 2

	Company
	



Agreement: For FR2-1 use OBW as basis (23 dB)

Should the FR2-1 model include an ACLR2-type aspect, similar to FR1?
Option 1: Follow the decision on FR1 about ACLR2. If you support this what would you propose for value?
Option 2: Exclude ACLR2-type aspect even if FR1 implements it
Proposed WF1:  Option 2
	Company
	Comment

	QCOM
	Our preference is Option 2 however we are flexible on this aspect. if most other companies prefer Option 1

	vivo
	We prefer Option 2.

	Ericsson
	Similarly to FR1, take option 2; can revisit if a problem is seen for UE-UE CLI, but we do not expect that.



Agreement: ACLR-2 model aspect is precluded for FR2-1
Co-channel model
UE TX aggressor toward co-channel victim (FR1)
ACLR or IBE based model
The options are downselected to the two that received the majority of the support
· Options
· Option 1: Use the same ACLR-based method as in adjacent channel
· Option 2: Use the same ACLR-based method as in adjacent channel but only if the scaling with backoff is agreed
· Option 3 : Use  IBE-based model

Proposed WF: Discuss between the 3 options
	Company
	Comment 

	QCOM
	We prefer option 2
We would be OK with option 3
Option 1 is too pessimistic and will result in more interference than will really be seen. 

	vivo
	This is for co-channel case, Option 3 is used.
At current stage, it is better to clarify firstly how can ACLR be used to subband level considering legacy UE architecture before we agree on using ACLR-type model for Tx modelling. 

	CATT
	Option 3 is still our understanding.

	Ericsson
	We’re OK for option 3

	Huawei
	Ok with Option 3

	MediaTek
	Option 3

	Samsung
	Okay with option 2 and 3. 



· Agreement  - Option 3 : Use  IBE-based model for co-channel

IF AN IBE-BASED MODEL IS CHOSEN Frequency-domain model  granularity
Option 1: If an IBE-based model is chosen the model granularity is 1 RB.
Option 2: If an IBE-based model is chosen, the model granularity is something wider than 1 RB



Proposed WF: Option 1
	Company
	Comment (commenting does not necessarily mean you are in favor of IBE-based)

	QCOM
	Option 1 is our preference. This is best for handling guard band in model.

	Vivo
	The UE IBE definition implies Option 1.


	CATT
	The similar with current specification may be ok. So option 1.

	Ericsson
	Option 1 is fine to calculate the interference level. To simplify in simulaitons, companies might want to calculate the whole interference over the DL part, based on IBE. Maybe no need to agree whether to do that or not though.

	MediaTek
	Option 1 is fine

	Samsung
	The proposed WF (option 1 if IBE-based) is okay for us. 



Agreement: Option 1: IBE-based model granularity is 1 RB.

IBE-based model inclusion of image and LO location assumption
Option 1: If an IBE-based model is chosen it 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.
Option 2: If an IBE-based model is chosen  Exclude the image for simplicity



Proposed WF: Option 1
	Company
	Comment (commenting does not necessarily mean you are in favor of IBE-based)

	QCOM
	Option 1 is our preference. Image is important as is the LO location.

	Vivo
	We prefer Option 1.

	Ericsson
	Option 1 is OK

	MediaTek
	Option 1 is ok, but probably can highlight what happens in other configs qualitatively

	Samsung
	Option 1 is okay



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.

UE TX aggressor  toward co-channel victim (FR2-1) 
Proposal 1 ; Use the same approach as in adjacent channel aggressor model for FR2-1

Proposed WF: Agree proposal 1
	Company
	Comment

	QCOM
	Agree with the WF. There is no need to use something else.

	Vivo
	Proposed WF is OK.



Agreement: Use the same approach as in adjacent channel aggressor model for FR2-1
UE RX modeling aspects
Adjacent channel model
UE RX victim from adjacent channel aggressor (FR1)
ACS value as one performance point in the model
Proposed WF: agree 33 Db value as performance point in the model (based on comments in round 1)

	Company
	Comment

	QCOM
	Agree WF

	vivo
	The proposed WF is OK.

	Ericsson
	Agree

	Huawei
	Agree

	Samsung
	Agree with the proposed WF. 



Agreement: agree 33 dB value (33 dB comes from ACS) as performance point in the RX model
RX model with adjacent channel blocker over the RX dynamic range
· Proposals:  
· Proposal 1 (Samsung): To align with legacy CLI and co-existence study, no receiver check point needed for adjacent channel UE-UE CLI model.
· Proposal 2 (Apple): For UE-UE adjacent-channel inter-subband CLI modelling of RX selectivity/blocking, use the following model:
1. 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. For the blocker that is smaller than -25dBm, use the ACS values to calculate the resulting interference
3. In addition, consider a 5dB SNR degradation due to receiver gain backoff
4. Per RB granularity is not considered.

· Proposed WF
· Agree proposal 2.1
· Further discuss the rest of proposal 2 as a vehicle to facilitate discussion
	Company
	Comment

	QCOM
	We can agree with proposal 2.1.
We need to develop a model for the dynamic range which includes
· Behavior for interferer power from no power  to  interferer the ACS interferer power level
· Behavior from the ACS interferer power level to the maximum input power (-25)
· Behavior above maximum input power (Apple Proposal 2.1)
We are not sure we fully understand proposals 2.2 and 2.3 in detail and how they would be applied. From what we can see they are likely too conservative for a model.
On the granularity of the model, 2.4, we understand this to mean that the interferer RB allocation does not matter in the model. Is that the meaning?

	vivo
	The proposed WF is OK.
Proposal 2.1 2.2 2.4 are OK for us.

	CATT
	For adjacent channel model, does this mean the conclusion will be used in co-exist simulation? Our understanding is that current simulation only considers ACIR. If NF needs to be taken into account, then NF+ACS is the correct approach. NF may not be only two step value, i.e. 9 dB and (9+5) dB.

	Ericsson
	We are OK with 2.1-2.4. One clarification for 2.3 though; is this 5dB gain backoff applied only when the blocker power is near -25dBm, or for any blocker power level ?

	Huawei
	We  are ok with 2.1 and 2.4, further discuss on 2.2 and 2.3.

	Samsung
	Proposal 2.1 and 2.2 seems okay. 

	Apple
	To QC: 
Proposal 2.2 says if the blocker power P_blocker is no greater than -25dBm, the interference to the victim UE due to the blocker is P_blocker – ACS. 
Proposal 2.3 means that in addition to the interference calculated following proposal 2.2, the UE receiver noise figure will increase as a result of RX gain backoff (or reduction). To account for this effect, we assume the previously calculated SNR is further reduced by 5dB. We are open to discussing if 5dB is agreeable.
To Ericsson: usually gain backoff increases when the blocker power increases. We propose 5dB as an average value, meaning it applies to any blocker level.




Agreement: proposal 2.1 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)

UE RX victim from adjacent channel aggressor (FR2-1)
ACS value as one performance point in the model

Proposed WF: agree 23 dB value as performance point in the model (based on comments in round 1)
	Company
	Comment

	QCOM
	Agree WF

	Company
	The proposed WF is OK.

	Ericsson
	OK

	Huawei
	Ok

	Samsung
	Okay



Agreement: agree 23 dB value (from ACS) as performance point in the FR2-1 model

RX model with adjacent channel blocker over the RX dynamic range

Proposed WF : Use the same method as in FR1, with changes being related to the parameters of ACS value, REFSENS, and maximum input power level
	Company
	Comment

	QCOM
	Agree WF

	Company
	The proposed WF is OK.

	Ericsson
	OK

	Huawei
	Ok



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 

Co-channel model
UE RX victim from co-channel aggressor (FR1)
Receiver sub-band selectivity
How much sub-band filtering/ selectivity should be in the RX model?
Option 1: 0 dB
Option 2: Something based on 33 dB FR1 ACS but the details are not clear
Option 3: Typical performance model
Proposed WF: Option 1
	Company
	Comment

	QCOM
	Option 1: 0 dB Legacy UEs are the assumption and there is no sub-band filtering existing in those.
Option 2 does not make sense. ACS is based on channel selectivity which does not exist for a sub-band. 

	vivo
	If the subband is configured as UE CHBW, then ACS can be considered instead of 0dB selectivity.

	CATT
	As discussed in our contribution R4-2215384, if Rx filter is wide, then big FFT size will be used. But here still some noise will go to the wanted signal because of image degradataion. That’s why we think -25 dBc is a reasonable performance can be assumed.
1. Small FFT implementation                         (b) Big FFT implementation61.44 MHz
FFT size
122.88 MHz
FFT size
ACS
ICS
50MHz
Rx digital filter
50MHz
Rx digital filter


For option 1: 0 dB, how to use it need to be clarified. Does it mean no rejection? The ACS rejection understanding is that (interference level) – (ACS level) = (the noise level fall in the wanted signal spectrum.) So here 0 dB means no power falls to the wanted signal BW or all of the power fall into? To our understanding, neither is correct.
So the question is vague, sub-filter selectivity is not always equal to the inter-subband selectivity according to the different implementations.

	Ericsson
	Similar to CATT, we don’t fully understand the definition of the 0dB. ACS refers to the ratio of the RX power in the adjacent channel to the power in the wanted channel. So here would this mean that whatever power there is in the UL part would be experienced by the victim UE in the DL part ? That seems very pessimistic ?

	Huawei
	ICS can be used for in-band case.

	MediaTek
	Agree with Qualcomm, and feel that FFT rejection would be the only level of rejection that is valid, but needs to consider non-orthogonality. Please can somebody define what they mean by ICS if not that?

	Samsung
	Agree with CATT’s analysis to have 25dBc as assumption here for future feasibility checking. 

	Apple
	Our understanding of option 1 is there is no rejection of the interference coming from the adjacent sub-band. In other words, if a UE transmits in the adjacent sub-band with power P, the victim will see interference I (=P). It is reasonable to assume there is no sub-band filtering for UE.



Configuring the UE channel bandwidth to be equal to a sub-band for selectivity
Can the UE channel bandwidth be configured to equal the sub-band BW for SBFD operation?
Option 1: No
Option 2: Yes

Proposed WF: Option 1
	Company
	Comment

	QCOM
	The WF Option 1. 
Option 2 is not feasible for a legacy UE. For Option 2 First a legacy UE would not know how to do this. Second this would erase the latency improvement motivating SBFD due to having to reconfigure the UE BW. Option 2 does not make sense to us.

	vivo
	From the current spec, UE channel bandwidth can be configured as less than BS channel bandwidth as long as it is within the BS CHBW. Therefore, it can be configured to equal the sub-band BW for SBFD operation from the spec perspective. It is better to be clarified by network vendors whether this configuration is possible in current network.

	mediaTek
	Option 2 is not feasible for legacy UE, as it would mean 3 cells per BS channel BW, and multiple SSBs.

	Samsung
	Need to discussion more on this issue, and seems it is not a case UE can’t be configured. Whether or not UE should be configured as this is another story. 



Effect of power contained in uplink sub-band on receiver model (blocker) 
Proposal 1: This model is proposed
· x axis is total power in the channel at the receiver input, so signal + any uplink jammer or blocker power. Let’s call it Pin.
· y axis is the ratio of total input channel power to noise, so it is Pin/noise power
· The receiver performance breaks down above the maximum input power level, so the receiver would not be able to demodulate the signal at all in this regime
[image: ]
Proposed WF: Use this model as a working assumption 
Option 1: Yes
Option 2: No and possible alternatives
Proposed WF: Option 1
	Company
	Comment

	QCOM
	The WF Option 1. 
If some simplification is desired it might be convenient to replace the sawtooth portion showing the gain state changes to some flat line at say 40 dB.

	vivo
	Option 2.
For now, we are only considering maximum input level for Rx model.

	CATT
	Option 1 may be a good starting point. One clarification question, what’s the NF for the different ranges? It seems 10 dB increase for each range, then finally 40 dB increase for R+76 level, It’s different with Apple’s proposal: all 5 dB increase for signal level below -25 dBm

	MediaTek
	I wonder where the values came from. These seem very implementation specific, so not sure how we would conclude on those. Although we agree with the concept of the model itself. Also I would appreciate an answer on how interference is affecting the SNR when added.

	Samsung
	Thanks for QC’s carination, as below, option 1 is okay to be used as working assumption. 


	Apple
	The proposed model needs further clarification. Is it based one particular AGC implementation or based on typical AGC implementation that most UEs use?




UE RX victim from co-channel aggressor (FR2-1) 
[bookmark: _Hlk116912137]Proposal 1 ; Use the same method as in adjacent channel victim for FR1
Proposed WF: Agree proposal 1
	Company
	Comment

	QCOM
	Agree with WF

	vivo
	similar method as co-channel Rx victim for FR1.

	Ericsson
	Agree

	Samsung
	Agree



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.
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