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Introduction
This thread focuses on adjacent channel co-existence evaluation for Rel-18 NR Duplex evolution SI. The target of this meeting is to conclude all the simulation assumption and collect observations from preliminary simulation results.
List of candidate target of email discussion for 1st round and 2nd round 
•	1st round: comment collected for each topic
•	2nd round: WF on simulation assumption to be discussed and hope all related issues could be finished.
Topic #1: Simulation assumption
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218482
	CATT
	Observation 1: SBFD co-channel interference doesn’t need to be added in the simulation when legacy TDD is the victim.
Observation 2: BS inter-subband ACLR/ACS performance should be assumed the same with adjacent channel ACLR/ACS in the adjacent co-existence simulation if flat model is used.
Observation 3: When the victim noise floor is raised the requirement for the adjacent channel noise is more relaxed.
Proposal: Decouple the co-channel inter-site inter-subband interference with adjacent channel co-existence simulation, i.e. no co-channel inter-site inter-subband interference is included in the adjacent channel co-existence simulation.
The remaining open assumptions are summarized in Table 1.

	R4-2218644
	CMCC
	Proposal 1: the same model as co-site inter-sub band interference model is suggested to be reused for inter-site scenario for UE side.
Observation 1: 0% grid shift will introduce blocking for FR1, which should not be considered in simulation.
Proposal 2: larger than 30% grid shift is suggested for FR1 simulation to analyze the blocking probability and also the ACIR requirements. here, 30% grid shift means min distance between gNB from different network equals to 30% of ISD.
Observation 2: 0% grid shift will introduce blocking for FR2, which should not be considered in simulation.
Proposal 3: larger than 10% grid shift is suggested for FR2 simulation to analyze the blocking probability and also the ACIR requirements. here, 10% grid shift means min distance between gNB from different network equals to 10% of ISD. 
Proposal 4: UE distribution mechanism is suggested as below to stimulate outdoor gNB cover indoor UE scenario.
Step 1: Randomly drop a cluster within a macro cell geographical area considering the minimum 100m distance between macro TRP to cluster centre, where the size of each cluster is 120 x 50 (m);
Step 2: 20% UEs are randomly and uniformly dropped within the cluster among [3] floors, and 80% UEs are randomly and uniformly dropped outside the cluster. 
Observation 3: we should consider how to model the gNB ACLR when bandwidth of aggressor is narrower than victim. And whether the same frequency flat Tx leakage is still applicable outside the 1st adjacent sub-band.
Proposal 5: If the 2D distance between two Macro gNBs are less than or equal to the ISD (200m for Dense Urban, and 500m for Urban Macro), set the LOS probability to X; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.803.
	X = 0.75
	For other cases, reuse gNB-to-UE LOS probability equation in TR 38.803

	R4-2218725
	Qualcomm CDMA Technologies
	Observation: With current agreements on ACLR modelling, RAN4 need to discuss expected differences between DUD and DU configurations in terms of Tx leakage modelling on the adjacent sub-bands.
Observation: The probability of having small  inter-UE distances is low in UMa scenarios, which will lead to negligible contribution of the inter-UE CLI for SBFD deployments. 
Observation: For FR1 macro-macro scenarios (impact on UE), the adjacent interference is dominated by legacy DL interference from legacy gNBs. No performance degradation due to inter-UE CLI is observed in adjacent channel.
Observation: For FR1 and SBFD DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  
Observation: For FR1 and SBFD UL as a victim, the aggregate inter-gNB CLI dominates the aggregate legacy co-channel interference. Similar behaviour is also observed for the aggregate adjacent interference.
Observation: For FR2 and SBFD DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  
Observation: When SBFD is a victim, to protect the SBFD UL slots, advanced solutions are envisaged to ensure that the impact of inter-subband inter-gNB CLI is properly mitigated.

	R4-2218839
	Ericsson
	Observation 1: Resource Utilization highly impacts the generated CLI and consequently the system performance. In order to draw meaningful conclusions, it is important to select interesting load operational points that allow to capture the impact of interference generated by a neighbour operator.
Observation 2: It is essential to consider an SBFD carrier configuration where only DL slots are eligible for SBFD configuration. The transmission of DL sub-bands in UL slots seriously impacts the legacy STDD UL performance due to the presence of BS-to-BS CLI.
Observation 3: The UE-to-UE CLI impact on STDD DL throughput performance is marginal and the dominating source of interference is the internal co-channel also when the resource utilization is low.
Observation 4: It is essential to maintain an UL slot protected from interference in order to guarantee UL traffic in both STDD and SBFD networks. Configuring SBFD also in UL slots generates BS-to-BS interference against the legacy STDD UL and additional internal BS-to-BS CLI inside the SBFD network where UL performance is not guaranteed through an UL slot, as in turn would happen for a XXXXU carrier configuration.
Observation 5: When the load in the SBFD network is low, the SBFD network performs properly as the internal BS-to-BS CLI is not so high. In this case, it is possible to appreciate an impact of ACI due to BS-to-BS interference from the DL of STDD operator. This impact represents an 11% of mean user throughput loss.
Observation 6: When the load gets higher and the resource utilization is at 60% or higher, the performance of UL SBFD is equivalent to that of an STDD legacy operator, because the UL sub-band is desensitised due to the excessive CLI, and consequently those UL resources are hardly useful for transmission. In this case the SBFD network does not operate properly, and it is difficult to evaluate the impact of a neighbour operator on the performance.
Observation 7: The SBFD throughput loss caused by ACI gradually reduces as the load increases, because the impact of the interference internal to SBFD becomes so high that it becomes increasingly difficult to appreciate the impact from the STDD operator.
Observation 8: When the load in the SBFD is low, the impact from the other STDD operator, from STDD DL to SBFD UL performance is evident and reaches very high values, which increase with the load in the STDD operator.
Observation 9: When the load in the aggressor operator is medium or high, the performance of the UL SBFD is comparable to those of STDD UL, the expected gain offered by SBFD is lost, and when the antenna configuration maintains the same area as the STDD antenna, the UL performance of SBFD can get to be even lower than STDD, due to the loss in beamforming capability, in favour of self-interference isolation.
To progress the work in the study item the following proposals are presented for approval:
Proposal 1: For SBFD coexistence simulations use grid shift 0% and 10%, because they are more representative of realistic deployments.
Proposal 2: Consider 80% indoor and 20% outdoor to represent scenarios of interest to SBFD technology.
Proposal 3: To use the extended array antenna model in TR 38.803, subclause 5.2.3.2.4, and compared performance obtained with “same gain” and “same area” antenna configurations.
Proposal 4: To follow the agreement already reached by RAN1 with respect to the BS-to-BS LOS probability: If the 2D distance between two Macro BSs is less than or equal to the ISD (Inter-site Distance), so the LOS probability to 75%; otherwise, reuse BS-to-UE LOS probability from TR 38.901.
Proposal 5: To evaluate the impact of an aggressor network over an SBFD network, the SBFD has to operate properly and consequently its load should not be so high to generate excessive internal CLI.

	R4-2218862
	vivo
	· SBFD (DUD/DU) Aggressor->NR TDD DL Victim, the throughput losses are within 5%, which shows these two systems can co-exist;
· NR TDD DL Aggressor -> SBFD (DUD/DU) Victim, the throughput losses are within 5%, which shows these two systems can co-exist;

	R4-2218942
	Samsung
	Proposal 1: This document is proposed as a baseline and living document, so that it will capture the existing and future agreements and way forwards for RAN4 adjacent channel co-ex study.

	R4-2218943
	Samsung
	Observation 1: The IQ image and carrier leakage limit only covers a very small number of RBs, in order to result in a typical value for the inter-subband Tx leakage, it’s reasonable to use ’General’ value as the calculation basis.
Observation 2: From our calculation for FR1 UE IBE requirements (Table-2), the averaged IBE requirements in adjacent sub-band DL is around -22.2 dB for {DU} config and -24.6 dB for {DUD}. And it is the minimum requirements derived from TS 38.101-1. The actual IBE performance of UE would be higher than this value.
Proposal 1: From Observation 1 and 2, we propose to use 28 dBc frequency flat value for FR1 UE to simulate the co-channel adjacent subband UE Tx leakage.
Observation 3: From our calculation for FR2-1 PC3 UE IBE requirements (Table-3), the averaged IBE requirements in adjacent sub-band DL is around -18.4 dB for {DUD} config and -20.7 dB for {DU}. And it is the minimum requirements derived from TS 38.101-2. The actual IBE performance of UE would be higher than this value.
Proposal 2: From Observation 1 and 3, we propose to use 22 dBc frequency flat value for FR 2-1 UE to simulate the co-channel adjacent subband UE Tx leakage.
Observation 4: RAN4 SLS simulation would focus on the adjacent channel evaluation and resulting ACIR. The work plan required the SLS to establish at least starting points for all components of the simulation. RAN4 adjacent channel co-ex simulation has always been a static system-level-simulation and, in most cases, uses frequency flat or steps modelling.
Observation 5: When evaluating SBFD as victim in SLS, the intra-system-interference is consists of the impact from co-channel co-subband and inter-subband interference from co-site co-sector, inter-sector, and inter-site stations as described in Figure 2.3-1 below.
Figure 2.3-1. The intra-system-interference of SBFD network, using {DUD} config
[image: ]
Where,
	No.
	Interference scenario
	Interference type
	Previous agreements/WFs for SLS
	Proposals

	
	Co-sector
SBFD DL -> SBFD UL
	gNB co-chanenl inter-subband self-interference
	{N = noise floor + XdB} to simulate the self-interference impact as a simplified method
X, taking 1dB as starting point.
(R4-2214379)
	For SBFD UL as victim:
· The impact of  and  combined into the {N = noise floor + XdB}, X=1dB as starting point. (Proposal 3)
·  Uses gNB ACLR and ACS as ”inter-subband ACLR” and ”inter-subband ACS” as starting point. (Proposal 4)
For SBFD DL as victim:
· : Uses values in Proposal 4 as ’inter-subband ACLR and ACS’ as starting point. (Proposal 1,2 and 4)

	
	Co-sector, inter-sector and inter-site
SBFD UL -> SBFD DL
	UE-UE co-channel inter-subband interference
	For FR1 UE uses IBE-model as Tx leakage to adjacent-subband; TBA for Rx from adjacent subband.
(R4-2217513)
	

	
	Co-site inter-sector
SBFD DL -> SBFD UL
	gNB-gNB co-site co-channel inter-subband interference
	FFS with options
	

	
	Inter-site
SBFD DL -> SBFD UL
	gNB-gNB inter-site co-channel inter-subband interference
	FFS with options
	

	
	Inter-sector, inter-site
SBFD UL -> SBFD UL
SBFD DL -> SBFD DL
	gNB -> UE or UE -> gNB
adjacent-sector co-channel co-subband interference
	Traditional co-frequency interference.
	N/A


Observation 6: For co-site inter-sector gNB CLI, as , the overall level of the interference isolation, including RFIC, spatial, antenna and frequency isolation, applied to a co-site inter-sector gNB is still under discussion, and it’s a implementation-related value. 
[bookmark: _Hlk118829164]Proposal 3: Considering Observation 4, 5 nd 6 we propose to use {N = noise floor + X dB, with X = [1] dB as starting point} to describe the combined impact of gNB self-interference  and co-site inter-subband gNB-gNB CLI  in RAN4 SLS.
Observation 7: The agreements in R4-2217513 is to use IBE-model as Tx in adjacent subband and FFS with multiple options as Rx in adjacent subband. And in R4-2217464, the Tx and Rx model in adjacent subband is agreed to use ACLR and ACS as baseline or minimum.
Proposal 4: We propose to use the following values as ’ Co-channel adjacent subband Tx leakage ratio and Rx selectivity’ as starting point for UE and BS respectively in RAN4 SLS, where the UE Co-channel adjacent subband Tx leakage ratios are from Propsoal 1 and 2; UE Rx selectivity are proposed to use adjacent channel ACS and the BS values are from R4-2217464 agreements.
Table 2.3-1 Proposal 4
	Station
	Co-channel adjacent subband Tx leakage ratio and Rx selectivity

	UE
	FR1: 28 dBc (Tx,), 33 dBc (Rx,) 
FR2: 22 dBc (Tx), 23 dBc (Rx)

	BS
	FR1: 45 dBc (Tx), 46 dBc (Rx)
FR2: 28 dBc (Tx), 23.5 dBc (Rx)



[bookmark: _Hlk118830563]Proposal 5: For SBFD UL SINR without ACI, the modelling can be expressed below:

Where, 
, 
 , 
gNB-gNB-interference-ratioadjacent-subband can be derived from co-channel adjacent-subband Tx and Rx values in Table 2.3-1.

Proposal 6: For SBFD DL SINR without ACI, the modelling can be expressed below:

Where, 
,
 
UE-UE-interference-ratioadjacent-subband can be derived from co-channel adjacent-subband Tx and Rx values in Table 2.3-1.

Proposal 7: For FR1 Indoor BS, we propose to use Option 1 in R4-2217466 (Section 2.4.1) for BS antenna (Mg,Ng,M,N,P), (dH,dV); to use 5 dBi as element gain, 13 dB as Noise Figure, 90-deg as 3dB beamwidth referenced to TR 38.921, as described in Table 2.4.1-1.
Table 2.4.1-1 FR1 Indoor BS proposal
	FR1 Indoor BS
	TR 38.828: As-is
	Proposal: to-be

	BS antenna (Mg,Ng,M,N,P), (dH,dV)
	TR 38.828: Not provided.
Previous agreements:
FFS
Option 1: 
Legacy TDD: (Mg,Ng,M,N,P) =(1,1,4,4,2),  (dH,dV)= (0.5, 0.5)λ

SBFD antenna configuration 1: (Mg,Ng,M,N,P) =(1,1,2,4,2), (dH,dV)= (0.5, 0.5)λ
SBFD antenna configuration 2: (Mg,Ng,M,N,P) =(1,1,4,4,2), (dH,dV)= (0.5, 0.5)λ
Note 1,2
	Use Option 1 as starting point.

	BS antenna element gain
	TR 38.828: 3.5 dBi
	Use TR 38.921: 5dBi

	BS noise figure
	TR 38.828: 5 dB
	Use TR 38.921: 13dB

	3dB beamwidth and Front-to-back ratio
	TR 38.828: 
θ3dB = 120, φ3dB = 120; SLAV = 25dB, Am = 25dB.
	Use TR 38.921: 
θ3dB = 90, φ3dB = 90; SLAV = 25dB, Am = 25dB.



Proposal 8: For UE dropping methods in simulation, only consider random dropping method in ’Urban Macro’ scenario, only consider cluster-based method in the separate ’Urban Hotspot’ scenario.
[bookmark: _Hlk118831288]Proposal 9: It is proposed to start the calibration procedure after this #105 meeting, and the calibration covers both legacy TDD and SBFD system, while SBFD system have higher priority. 
[bookmark: _Hlk118831329]Proposal 10: The calibration metrics will include SINR, coupling loss and UL UE power distribution.
[bookmark: _Hlk118831617]Observation 8: For SBFD to legacy TDD DL, in both FR1 and FR2 Macro-to-Macro scenarios, and for both {DUD} and {DU} SBFD subband configurations, the performance degradation is within the 5% evaluation criteria and acceptable.

	R4-2219145
	Huawei, HiSilicon
	Observation: The preliminary simulation results for FR2 Macro-Macro SBFD co-ex with legacy TDD show that the DL SINR degradation @50% CDF of the victim legacy TDD system is 0.12dB (%0.36).

	R4-2219359
	ZTE Corporation
	Proposal 1: for EVM requirement in the IBE mode, propose to consider it based on the following approach:
the received SINR->CQI-> MCS->Modulation order; 
Proposal 2: propose to use the option 2 for gNB to gNB LOS probability to align with RAN1 agreement.
Proposal 3: support the conduct the coexistence study for both SBFD antenna configuration 1 and configuration 2;
Proposal 4: support the option 2 for UE dropping method in the simulation.
Proposal 5: support the following proposals to align with RAN1 agreement
	parameters
	Candidate values

	Cluster number per macro
	Option 1-2: Multiple [limited to 2]

	Cluster area
	Option 2-2: circular area [Similar as Small cell deployment]

	Indoor UE height
	    1.5m to align with RAN1

	UE distribution
	Option 4-1: UEs dropped within the cluster are indoor and UEs dropped outside the cluster are outdoor.

	Distance between cluster centre and Uma site
	Option 5-3: Consider the hexagonal grid of one of the two operators as the reference when dropping the cluster. The minimum distance between macro TRP to cluster centre should be respected also for TRPs belonging to the other operator. 



Proposal 6: both scaling factor and flat ACLR model should be considered for FR1 and FR2 if the channel bandwidth between aggressor and victim is asymmetric.
Observation 1: for FR1 SBFD BS following the existing FR1 RF requirements, the interference from SBFD BS to the legacy NR BS in DL slot is quite limited and meet the 5% throughput loss.

	R4-2219809
	Nokia, Nokia Shanghai Bell
	Proposal 1: Introduce minimum distance rules for the UE dropping, e.g., the defined in TR 38.802, to avoid gNB-UE links where the UMa path-loss equations are not applicable.
Proposal 2: For LoS probability for gNB-gNB case, support Option 2 discussed in RAN4#104-bis-e:  If the 2D distance between two Macro gNBs are less than or equal to the ISD (200m for Dense Urban, and 500m for Urban Macro), set the LOS probability to X; with X = 0.75. Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.828.
Proposal 3: For outdoor to indoor links in Urban Macro scenario, assume 80% low-loss model and 20% high-loss model.
Proposal 4: For the antenna configuration for FR1 BS assume the following: legacy TDD: (1,1,4,4,2) and (0.5,0.5) λ; For SBFD antenna config-1: (1,1,2,4,2) (dH,dV)=(0.5,0.5)λ; For SBFD antenna config-2: (1,1,4,4,2) (dH,dV)=(0.5,0.5)λ.
Proposal 5: Consider evenly random and cluster-based methods for UE dropping in a Urban Macro scenario.
Proposal 6: Model a single cluster within a macro cell area for cluster-based UE dropping.
Proposal 7: Assume a cluster radius of 25m for circular clusters. This is aligned with RAN1 evaluation methodology guidelines.
Proposal 8: For cluster-based UE dropping scenario, indoor UEs have an equal height of 1.5m to increase the impact of UE-to-UE CLI, i.e. Nfl = 1.
Proposal 9: When dropping the cluster within the macro cell area, rules such as the minimum distance between macro TRP to cluster center should be fulfilled for the TRPs belonging to both operators.
Proposal 10: Consider the total number of UEs in the network to achieve the proposed indoor/outdoor UE ratio.

	R4-2219889
	Qualcomm
	Reply LS on maximum number of UL sub-bands for duplex evolution

	R4-2219894
	Qualcomm
	“RAN1 respectfully asks RAN4 to confirm RAN1’s understandings/assumptions in above agreements and provide feedback on them.”
Our view we have no significant issue with the RAN1 approach, or any request that they consider changing their approach. Further RAN1 will continue with their method if no RAN4 reply LS is received. So the question is whether to send LS:
Proposal Reply LS: No reply LS at this time.



After negotiate with [310] moderator, R4-2219889 and R4-2219894 will be discussed in email thread [310].
The moderator can suggest a limited number of papers which could be presented.
Open issues summary
R4-2218942 is proposed from Samsung as a baseline and living document, so that it will capture the existing and future agreements and way forwards for RAN4 adjacent channel co-ex study.
Sub-topic 1-1 UE co-channel inter-subband interference
Previous agreements are listed as below for information.
	The followings are the agreements for co-channel inter-site inter-subband interference in last RAN4 meeting,
· Include co-channel inter-site inter-subband interference into RAN4 simulation
· FFS on UE side

	Agreement: Use IBE-based model for co-channel for both FR1 and FR2
Agreement: IBE-based model granularity is 1 RB for both FR1 and FR2
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 for both FR1 and FR2.

	No agreements for Rx



Open issues and candidate options before f2f meeting:
Issue 1-1-1: SBFD co-channel interference when legacy TDD is the victim.
· Proposals
· Option 1: SBFD co-channel interference doesn’t need to be added in the simulation when legacy TDD is the victim. (CATT)
· Option 2: TBA
· Recommended WF
· Option 1
Issue 1-1-2: UE Tx model for co-channel inter-subband interference
· Proposals
· Option 1: the same as IBE with 1PRB granularity and assume the LO is in the middle of the channel to allow for correct placement of the image frequency for both FR1 and FR2. Agreements in R4-2217513
· Option 1-1: about EVM value, it is based on the following approach: the received SINR->CQI-> MCS->Modulation order; (ZTE)
· Option 2: use frequency flat model, the detailed value calculated based on IBE is listed as below 
· use 28 dBc frequency flat value for FR1 UE. (Samsung R4-2218943)
· use 22 dBc frequency flat value for FR 2-1 UE. (Samsung R4-2218943)
· Recommended WF
· Option 1 and further discuss option 1-1.
Issue 1-1-3: UE Rx model for co-channel inter-subband interference
· Proposals
· Option 1: use the same value as adjacent channel ACS (Samsung)
· 33dBc for FR1 and 23dBc for FR2
· Option 2: focus the discussion in email thread [310]
· Recommended WF
· It is suggested to focus on the discussion in email thread [310]. If there is no agreement after this meeting, we could use ACS value for calibration.

0.1.1 Sub-topic 1-2 UE adjacent channel Tx/Rx model
Sub-topic description 
The agreements are listed as below for information.
	Tx
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
•	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

	Rx
Agreement: agree 33 dB value (33 dB comes from ACS) as performance point in the RX model
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)



Issue 1-2-1: expected differences between DUD and DU configurations in terms of Tx leakage modelling and the anticipated impact on the adjacent channel coexistence work. 
· Proposals
· Option 1: RAN4 need to discuss expected differences as above. (Qualcomm)
· Option 2: there is no difference between DUD and DU in terms of Tx leakage modelling.
Moderator note: discuss above issue for both gNB and UE side.
· Recommended WF
· TBA

Sub-topic 1-3 BS co-channel inter-subband interference
Previous agreements are listed as below for information.
	On the feasibility and how to model co-channel co-site inter-sector gNB-gNB CLI modelling: similar modelling as for self-interference (RSI) can be applied but may with different parameters especially on antenna isolation
· FFS on possibility to apply digital IC for this case
· For co-channel co-site inter-sector gNB-gNB CLI modelling, it is encouraged to provide the numerical value for: 
· The achievable coupling loss in the case of co-site inter-sector gNB-gNB
· Compared to self-interference, FFS the antenna isolation (with the achievable coupling loss). 
· Practical issues to achieve antenna isolation can be considered: e.g. increasing sector separation, mounting isolating materials on the site and the physical characteristics of such materials (size, weight etc.)
· Clarification on the value discussed here:
· the co-channel co-site inter-sector gNB-gNB CLI discussed here is for the sum contributions from all co-site sectors.

	The followings are the agreements for co-channel inter-site inter-subband interference in last RAN4 meeting,
· Include co-channel inter-site inter-subband interference into RAN4 simulation
· BS ACLR/ACS as starting point for simulation purpose only 

	On feasibility and how to model inter-site gNB-gNB CLI modelling considering unwanted emission and receiver selectivity: 
· Proposal: Same Transmitter leakage and receiver impairment model as used for investigating gNB self-interference, but antenna isolation is replaced with inter-site isolation.
· TX leakage baseline: gNB ACLR
· Receiver impairment baseline: FFS
· RAN4 will further study the possibility of improved receiver impairment performance compared to gNB ACS.



For inter-site scenario:
Issue 1-3-1: The relationship of BS co-channel inter-subband inter-site ACLR/ACS and adjacent channel ACLR/ACS.
· Proposals
· Option 1: Decouple the co-channel inter-site inter-subband interference with adjacent channel co-existence simulation, i.e. no co-channel inter-site inter-subband interference is included in the adjacent channel co-existence simulation. The detailed analysis in R4-2218482 (CATT)
· Option 2: couple these two kinds of ACLR/ACS, i.e. co-channel inter-subband inter-site ACLR/ACS is the same with adjacent channel ACLR/ACS. 
· Recommended WF
· TBA

Issue 1-3-2: BS Rx model for co-channel inter-subband inter-site interference
· Proposals
· Option 1: use adjacent channel ACS (Samsung)
· 46dBc for FR1 and 23.5dBc for FR2
· Option 2: study the possibility of improved receiver impairment performance compared to gNB ACS
· Recommended WF
· It there is still no agreement after this meeting, use ACS value for calibration

For co-site inter-sector scenario
Issue 1-3-3: co-site inter-sector inter-sub band gNB-gNB CLI.
· Proposals
· Option 1: use {N = noise floor + X dB, with X = [1] dB as starting point} to describe the combined impact of gNB self-interference and co-site inter-subband inter-sector gNB-gNB CLI in RAN4 SLS. (Samsung).
· Option 2: TBA
· Recommended WF
· TBA

0.1.2 Sub-topic 1-4 BS adjacent channel Tx/Rx model
Sub-topic description 
The agreements are listed as below for information.
	For ACLR scaling among different RBs for adjacent channel Tx leakage of gNB in R4-2217466
· Agree on frequency flat ACLR for FR1 gNB.
· FFS ACLR model for FR2 gNB:
· FFS whether the flat ACLR apply to the leakage from the adjacent subband through the adjacent channel; or if scaling should be considered for the ACLR in adjacent channel compared to adjacent subband.



Open issues and candidate options before f2f meeting:
Issue 1-4-1: gNB adjacent channel ACLR model for FR1
· Proposals
· Option 1: frequency flat assumption with some detailed explanation as below
· when aggressor BW is narrower than victim, e.g. SBFD gNB in DL sub-band -> legacy TDD gNB in adjacent channel
· same frequency flat Tx leakage is still applicable outside the 1st adjacent sub-band, ACLR1 = ACLR2
· i.e. total received interference = Ptx - ACLR + the ratio of victim BW to aggressor BW
· when aggressor BW is wider than victim, i.e. legacy gNB in adjacent DL carrier -> SBFD gNB in UL sub-band
· Frequency flat
· i.e. total received interference = Ptx - ACLR - the ratio of victim BW to aggressor BW
· Recommended WF
· Option 1
Issue 1-4-2: gNB adjacent channel ACLR model for FR2
· Proposals
· Option 1: both scaling factor and flat ACLR model should be considered if the channel bandwidth between aggressor and victim is asymmetric. (ZTE)
Moderator note: please show more explanation about how to use such ACLR model when aggressor and victim BW are asymmetric.
· Recommended WF
· TBA

0.1.3 Sub-topic 1-5 SINR equation for simulation
Open issues and candidate options before f2f meeting:
Issue 1-5-1: SBFD UL SINR without ACI
· Proposals
· Option 1: (Samsung)
	
· Where, 
· , gNB-gNB inter-site co-channel inter-subband interference
·  , adjacent-sector co-channel co-subband interference
· gNB-gNB-interference-ratioadjacent-subband can be derived from co-channel adjacent-subband Tx and Rx values



· Option 2: TBA
· Recommended WF
· Option 1.
Issue 1-5-2: SBFD DL SINR without ACI
· Proposals
· Option 1: (Samsung)
	
· Where, 
· , UE-UE co-channel inter-subband interference
·  adjacent-sector co-channel co-subband interference
· UE-UE-interference-ratioadjacent-subband can be derived from co-channel adjacent-subband Tx and Rx values



· Option 2: TBA
· Recommended WF
· Option 1.

Sub-topic 1-6 system parameter
Last meeting agreement is listed as below for information. 
	For RU:
· Start with full buffer while other RU is not precluded. Companies are encouraged to provide simulation results while indicating their RU assumption used.
· If the lower RU other than full buffer is suggested or implemented, the explanation of how this RU or traffic model is implemented in simulation should be provided.



Issue 1-6: RU configuration for simulation
· Proposals
· Option 1: only simulate full buffer case
· Option 2: To evaluate the impact of an aggressor network over an SBFD network, the SBFD has to operate properly and consequently its load should not be so high to generate excessive internal CLI. detailed simulation observations are listed in R4-2218839. (Ericsson, R4-2218839)
· Recommended WF
· TBA

0.1.4 Sub-topic 1-7 network layout

Last meeting agreements are listed as below for information.
	Agreements: FFS following UE dropping method options
· Option 1: Both evenly random dropping and cluster-based method considered in Urban Macro scenario;
· Option 2: Only evenly random dropping considered in Urban Macro scenario
· Consider cluster-based method in a dedicate scenario, [Urban Hotspot] scenario, than Urban Macro scenario;



Open issues and candidate options before f2f meeting:
Issue 1-7-1: Grid shift
· Proposals
· Option 1: 0% grid shift should not be considered in simulation
· Option 2: not less than 30% grid shift is suggested for FR1 simulation to analyze the blocking probability and also the ACIR requirements. here, 30% grid shift means min distance between gNB from different network equals to 30% of ISD. (CMCC)
· Option 3: not less than 10% grid shift is suggested for FR2 simulation to analyze the blocking probability and also the ACIR requirements. here, 10% grid shift means min distance between gNB from different network equals to 10% of ISD. (CMCC)
· Option 4: 0% and 10% because they are more representative of realistic deployment (Ericsson)
Moderator note: It’s appreciated if Ericsson could give some clarification on the layout of 10% grid shift.
Ericsson: Clarification of given grid shift values.
1. 100% would be relevant for the case where two networks using separate site infrastructure separated with maximum distance is considered. This is a very specialized situation in which two operators manage to co-ordinate and place their BS sites at the maximum possible distance form one another. This is not a realistic scenario for SBFD evaluation where BS-to-BS interference is of great interest.
2. 10% is representative of a situation in which the BSs are not co-located, but the operators cannot co-ordinate to the extent that their BSs are always at maximum distance from one another.
3. 0% is co-location; the simulations will show the impact of activity in the other network on co-existence.

· Recommended WF
· TBA

Issue 1-7-2: UE dropping method
· Proposals
· Option 1: evenly random dropping (CATT)
· Option 2: both evenly random dropping and cluster-based method for Urban macro(CMCC, Nokia, Nokia Shanghai Bell)
· Option 3: only evenly random dropping in UMa scenario, only cluster based in Urban Hotspot scenario (Samsung, ZTE)
· Recommended WF
· TBA
Issue 1-7-3: cluster based UE dropping methodology if adopted
· Proposals

	parameters
	Candidate values

	Cluster number per macro
	Option 1-1: One
Option 1-2: Multiple [limited to 2]

	Cluster area
	Option 2-1: 120*50 rectangular area
Option 2-2: circular area similar as small cell deployment with [25m] cluster radius to be aligned with RAN1

	Indoor UE height
	hUT=3(nfl-1)+1.5 the same as previous assumption
nfl~uniform(1,Nfl) where Nfl = FFS
· Option 3-1: Nfl = 8;
· Option 3-2: Nfl = 1 to increase the impact of UE to UE CLI

	UE distribution
	Option 4-1: UEs dropped within the cluster are indoor and UEs dropped outside the cluster are outdoor.

	Distance between cluster centre and Uma site
	Option 5-1: randomly with distance >100m
Option 5-2: randomly placed in the network
Option 5-3: Consider the hexagonal grid of one of the two operators as the reference when dropping the cluster. The minimum distance between macro TRP to cluster centre should be respected also for TRPs belonging to the other operator. 
Option 5-4: TBA

	others
	Option 6-1: Consider the total number of UEs in the network to achieve the proposed indoor/outdoor UE ratio.



· Recommended WF
· TBA
0.1.5 Sub-topic 1-8 pathloss model
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-8-1: LoS probability for gNB-gNB case
· Proposals
· Option 1: similar to RAN1 agreement (CATT, CMCC, Ericsson, ZTE, Nokia, Nokia Shanghai Bell)
· Option 1-1: the same as RAN1 as below
	If the 2D distance between two Macro gNBs are less than or equal to the ISD (200m for Dense Urban, and 500m for Urban Macro), set the LOS probability to X; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.901.
· X = 0.75
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.901.


· Option 1-2: it is suggested to refer to TR 38.828 to be aligned with pathloss model (CMCC, Nokia, Nokia Shanghai Bell)
· Option 2: TBA
· Recommended WF
· Option 1-2.
Issue 1-8-2: minimum distance for UE dropping
· Proposals
· Option 1: introduce minimum distance rules for the UE dropping, e.g., the defined in TR 38.802 table A.2.1-11 as below, to avoid gNB-UE links where the UMa path-loss equations are not applicable. (Nokia, Nokia Shanghai Bell)
	Parameters
	Dense urban
	Urban macro
	Indoor hotspot

	Inter-BS distance
	Macro-to-macro: 200m
Macro-to-micro: 105m [TR36.897]
Micro-to-micro: 57.9m
	500m
	20m

	Minimum BS-UE (2D) distance
	Macro-to-UE: 35m [TR36.897]
Micro-to-UE: 10m [TR36.897]
	35m [TR36.897]
	0m [TR 38.901 [15]]

	Minimum UE-UE (2D) distance
	3m [TR36.843]



· Option 2: TBA
· Recommended WF
· Approve the assumption for Uma and indoor. i.e. 35m for Uma and 0m for indoor.

Issue 1-8-3: O2I scenario penetration loss in UMa
· Proposals
· Option 1: aligned with RAN1, i.e. 80% low-loss model and 20% high-loss model. (Nokia, Nokia Shanghai Bell)
· Option 2: TR 38.828 considers 20% indoor and 80% outdoor UEs. However, since SBFD technology is expected to be of interest for indoor scenarios, the UE ratio 80% indoor and 20% outdoor would be of higher interest for the case of FR1 (Ericsson).
· Option 3: TBA
· Recommended WF
· TBA

0.1.6 Sub-topic 1-9 gNB antenna configuration
Open issues and candidate options before f2f meeting:
Issue 1-9-1: whether to downscale to pick one of below configurations
· Proposals
· Option 1: keep both in the simulation
· Option 2: downscale to one for calibration purpose
Moderator note: following antenna configurations apply for both baseline and optional configurations for FR1 and FR2 Urban Macro.  
· SBFD antenna configuration 1 “same area”: The total number of antenna elements of the antenna array for SBFD is the same as the total number of antenna elements of the antenna array for legacy TDD. 
· SBFD antenna configuration 2 “same gain”: The total number of antenna elements of the antenna array for SBFD is two times of the total number of antenna elements of the antenna array for legacy TDD.  

· Recommended WF
· use one configuration for clarification purpose
· two antenna configurations are both recommended for simulation
Issue 1-9-2: FR1 indoor BS antenna model
· Proposals
· Option 1: 
	· Antenna configuration
Legacy TDD: (Mg,Ng,M,N,P) =(1,1,4,4,2),  (dH,dV)= (0.5, 0.5)λ

SBFD antenna configuration 1: (Mg,Ng,M,N,P) =(1,1,2,4,2), (dH,dV)= (0.5, 0.5)λ
SBFD antenna configuration 2: (Mg,Ng,M,N,P) =(1,1,4,4,2), (dH,dV)= (0.5, 0.5)λ

BS antenna element gain: 5dBi

3dB beamwidth and front-to-back ratio:
Use TR 38.921: 
θ3dB = 90, φ3dB = 90; SLAV = 25dB, Am = 25dB.

· NF
BS noise figure: 13dB



· Recommended WF
· Option 1
0.1.7 Sub-topic 1-10 calibration
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-10: calibration
· Proposals
· Option 1: start the calibration procedure after this #105 meeting, (Samsung)
· calibration covers both legacy TDD and SBFD system, while SBFD system have higher priority.
· calibration metrics will include SINR, coupling loss and UL UE power distribution.
· Option 2: TBA
· Recommended WF
· Option 1.

Topic #2: Preliminary simulation results
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218725
	Qualcomm CDMA Technologies
	Observation: With current agreements on ACLR modelling, RAN4 need to discuss expected differences between DUD and DU configurations in terms of Tx leakage modelling on the adjacent sub-bands.
Observation: The probability of having small  inter-UE distances is low in UMa scenarios, which will lead to negligible contribution of the inter-UE CLI for SBFD deployments. 
Observation: For FR1 macro-macro scenarios (impact on UE), the adjacent interference is dominated by legacy DL interference from legacy gNBs. No performance degradation due to inter-UE CLI is observed in adjacent channel.
Observation: For FR1 and SBFD DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  
Observation: For FR1 and SBFD UL as a victim, the aggregate inter-gNB CLI dominates the aggregate legacy co-channel interference. Similar behaviour is also observed for the aggregate adjacent interference.
Observation: For FR2 and SBFD DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  
Observation: When SBFD is a victim, to protect the SBFD UL slots, advanced solutions are envisaged to ensure that the impact of inter-subband inter-gNB CLI is properly mitigated.

	R4-2218839
	Ericsson
	Observation 1: Resource Utilization highly impacts the generated CLI and consequently the system performance. In order to draw meaningful conclusions, it is important to select interesting load operational points that allow to capture the impact of interference generated by a neighbour operator.
Observation 2: It is essential to consider an SBFD carrier configuration where only DL slots are eligible for SBFD configuration. The transmission of DL sub-bands in UL slots seriously impacts the legacy STDD UL performance due to the presence of BS-to-BS CLI.
Observation 3: The UE-to-UE CLI impact on STDD DL throughput performance is marginal and the dominating source of interference is the internal co-channel also when the resource utilization is low.
Observation 4: It is essential to maintain an UL slot protected from interference in order to guarantee UL traffic in both STDD and SBFD networks. Configuring SBFD also in UL slots generates BS-to-BS interference against the legacy STDD UL and additional internal BS-to-BS CLI inside the SBFD network where UL performance is not guaranteed through an UL slot, as in turn would happen for a XXXXU carrier configuration.
Observation 5: When the load in the SBFD network is low, the SBFD network performs properly as the internal BS-to-BS CLI is not so high. In this case, it is possible to appreciate an impact of ACI due to BS-to-BS interference from the DL of STDD operator. This impact represents an 11% of mean user throughput loss.
Observation 6: When the load gets higher and the resource utilization is at 60% or higher, the performance of UL SBFD is equivalent to that of an STDD legacy operator, because the UL sub-band is desensitised due to the excessive CLI, and consequently those UL resources are hardly useful for transmission. In this case the SBFD network does not operate properly, and it is difficult to evaluate the impact of a neighbour operator on the performance.
Observation 7: The SBFD throughput loss caused by ACI gradually reduces as the load increases, because the impact of the interference internal to SBFD becomes so high that it becomes increasingly difficult to appreciate the impact from the STDD operator.
Observation 8: When the load in the SBFD is low, the impact from the other STDD operator, from STDD DL to SBFD UL performance is evident and reaches very high values, which increase with the load in the STDD operator.
Observation 9: When the load in the aggressor operator is medium or high, the performance of the UL SBFD is comparable to those of STDD UL, the expected gain offered by SBFD is lost, and when the antenna configuration maintains the same area as the STDD antenna, the UL performance of SBFD can get to be even lower than STDD, due to the loss in beamforming capability, in favour of self-interference isolation.
To progress the work in the study item the following proposals are presented for approval:
Proposal 1: For SBFD coexistence simulations use grid shift 0% and 10%, because they are more representative of realistic deployments.
Proposal 2: Consider 80% indoor and 20% outdoor to represent scenarios of interest to SBFD technology.
Proposal 3: To use the extended array antenna model in TR 38.803, subclause 5.2.3.2.4, and compared performance obtained with “same gain” and “same area” antenna configurations.
Proposal 4: To follow the agreement already reached by RAN1 with respect to the BS-to-BS LOS probability: If the 2D distance between two Macro BSs is less than or equal to the ISD (Inter-site Distance), so the LOS probability to 75%; otherwise, reuse BS-to-UE LOS probability from TR 38.901.
Proposal 5: To evaluate the impact of an aggressor network over an SBFD network, the SBFD has to operate properly and consequently its load should not be so high to generate excessive internal CLI.

	R4-2218862
	vivo
	· SBFD (DUD/DU) Aggressor->NR TDD DL Victim, the throughput losses are within 5%, which shows these two systems can co-exist;
· NR TDD DL Aggressor -> SBFD (DUD/DU) Victim, the throughput losses are within 5%, which shows these two systems can co-exist;

	R4-2218943
	Samsung
	Observation 1: The IQ image and carrier leakage limit only covers a very small number of RBs, in order to result in a typical value for the inter-subband Tx leakage, it’s reasonable to use ’General’ value as the calculation basis.
Observation 2: From our calculation for FR1 UE IBE requirements (Table-2), the averaged IBE requirements in adjacent sub-band DL is around -22.2 dB for {DU} config and -24.6 dB for {DUD}. And it is the minimum requirements derived from TS 38.101-1. The actual IBE performance of UE would be higher than this value.
Proposal 1: From Observation 1 and 2, we propose to use 28 dBc frequency flat value for FR1 UE to simulate the co-channel adjacent subband UE Tx leakage.
Observation 3: From our calculation for FR2-1 PC3 UE IBE requirements (Table-3), the averaged IBE requirements in adjacent sub-band DL is around -18.4 dB for {DUD} config and -20.7 dB for {DU}. And it is the minimum requirements derived from TS 38.101-2. The actual IBE performance of UE would be higher than this value.
Proposal 2: From Observation 1 and 3, we propose to use 22 dBc frequency flat value for FR 2-1 UE to simulate the co-channel adjacent subband UE Tx leakage.
Observation 4: RAN4 SLS simulation would focus on the adjacent channel evaluation and resulting ACIR. The work plan required the SLS to establish at least starting points for all components of the simulation. RAN4 adjacent channel co-ex simulation has always been a static system-level-simulation and, in most cases, uses frequency flat or steps modelling.
Observation 5: When evaluating SBFD as victim in SLS, the intra-system-interference is consists of the impact from co-channel co-subband and inter-subband interference from co-site co-sector, inter-sector, and inter-site stations as described in Figure 2.3-1 below.
Figure 2.3-1. The intra-system-interference of SBFD network, using {DUD} config
[image: ]
Where,
	No.
	Interference scenario
	Interference type
	Previous agreements/WFs for SLS
	Proposals

	
	Co-sector
SBFD DL -> SBFD UL
	gNB co-chanenl inter-subband self-interference
	{N = noise floor + XdB} to simulate the self-interference impact as a simplified method
X, taking 1dB as starting point.
(R4-2214379)
	For SBFD UL as victim:
· The impact of  and  combined into the {N = noise floor + XdB}, X=1dB as starting point. (Proposal 3)
·  Uses gNB ACLR and ACS as ”inter-subband ACLR” and ”inter-subband ACS” as starting point. (Proposal 4)
For SBFD DL as victim:
· : Uses values in Proposal 4 as ’inter-subband ACLR and ACS’ as starting point. (Proposal 1,2 and 4)

	
	Co-sector, inter-sector and inter-site
SBFD UL -> SBFD DL
	UE-UE co-channel inter-subband interference
	For FR1 UE uses IBE-model as Tx leakage to adjacent-subband; TBA for Rx from adjacent subband.
(R4-2217513)
	

	
	Co-site inter-sector
SBFD DL -> SBFD UL
	gNB-gNB co-site co-channel inter-subband interference
	FFS with options
	

	
	Inter-site
SBFD DL -> SBFD UL
	gNB-gNB inter-site co-channel inter-subband interference
	FFS with options
	

	
	Inter-sector, inter-site
SBFD UL -> SBFD UL
SBFD DL -> SBFD DL
	gNB -> UE or UE -> gNB
adjacent-sector co-channel co-subband interference
	Traditional co-frequency interference.
	N/A


Observation 6: For co-site inter-sector gNB CLI, as , the overall level of the interference isolation, including RFIC, spatial, antenna and frequency isolation, applied to a co-site inter-sector gNB is still under discussion, and it’s a implementation-related value. 
Proposal 3: Considering Observation 4, 5 nd 6 we propose to use {N = noise floor + X dB, with X = [1] dB as starting point} to describe the combined impact of gNB self-interference  and co-site inter-subband gNB-gNB CLI  in RAN4 SLS.
Observation 7: The agreements in R4-2217513 is to use IBE-model as Tx in adjacent subband and FFS with multiple options as Rx in adjacent subband. And in R4-2217464, the Tx and Rx model in adjacent subband is agreed to use ACLR and ACS as baseline or minimum.
Proposal 4: We propose to use the following values as ’ Co-channel adjacent subband Tx leakage ratio and Rx selectivity’ as starting point for UE and BS respectively in RAN4 SLS, where the UE Co-channel adjacent subband Tx leakage ratios are from Propsoal 1 and 2; UE Rx selectivity are proposed to use adjacent channel ACS and the BS values are from R4-2217464 agreements.
Table 2.3-1 Proposal 4
	Station
	Co-channel adjacent subband Tx leakage ratio and Rx selectivity

	UE
	FR1: 28 dBc (Tx,), 33 dBc (Rx,) 
FR2: 22 dBc (Tx), 23 dBc (Rx)

	BS
	FR1: 45 dBc (Tx), 46 dBc (Rx)
FR2: 28 dBc (Tx), 23.5 dBc (Rx)



Proposal 5: For SBFD UL SINR without ACI, the modelling can be expressed below:

Where, 
, 
 , 
gNB-gNB-interference-ratioadjacent-subband can be derived from co-channel adjacent-subband Tx and Rx values in Table 2.3-1.

Proposal 6: For SBFD DL SINR without ACI, the modelling can be expressed below:

Where, 
,
 
UE-UE-interference-ratioadjacent-subband can be derived from co-channel adjacent-subband Tx and Rx values in Table 2.3-1.

Proposal 7: For FR1 Indoor BS, we propose to use Option 1 in R4-2217466 (Section 2.4.1) for BS antenna (Mg,Ng,M,N,P), (dH,dV); to use 5 dBi as element gain, 13 dB as Noise Figure, 90-deg as 3dB beamwidth referenced to TR 38.921, as described in Table 2.4.1-1.
Table 2.4.1-1 FR1 Indoor BS proposal
	FR1 Indoor BS
	TR 38.828: As-is
	Proposal: to-be

	BS antenna (Mg,Ng,M,N,P), (dH,dV)
	TR 38.828: Not provided.
Previous agreements:
FFS
Option 1: 
Legacy TDD: (Mg,Ng,M,N,P) =(1,1,4,4,2),  (dH,dV)= (0.5, 0.5)λ

SBFD antenna configuration 1: (Mg,Ng,M,N,P) =(1,1,2,4,2), (dH,dV)= (0.5, 0.5)λ
SBFD antenna configuration 2: (Mg,Ng,M,N,P) =(1,1,4,4,2), (dH,dV)= (0.5, 0.5)λ
Note 1,2
	Use Option 1 as starting point.

	BS antenna element gain
	TR 38.828: 3.5 dBi
	Use TR 38.921: 5dBi

	BS noise figure
	TR 38.828: 5 dB
	Use TR 38.921: 13dB

	3dB beamwidth and Front-to-back ratio
	TR 38.828: 
θ3dB = 120, φ3dB = 120; SLAV = 25dB, Am = 25dB.
	Use TR 38.921: 
θ3dB = 90, φ3dB = 90; SLAV = 25dB, Am = 25dB.



Proposal 8: For UE dropping methods in simulation, only consider random dropping method in ’Urban Macro’ scenario, only consider cluster-based method in the separate ’Urban Hotspot’ scenario.
Proposal 9: It is proposed to start the calibration procedure after this #105 meeting, and the calibration covers both legacy TDD and SBFD system, while SBFD system have higher priority. 
Proposal 10: The calibration metrics will include SINR, coupling loss and UL UE power distribution.
Observation 8: For SBFD to legacy TDD DL, in both FR1 and FR2 Macro-to-Macro scenarios, and for both {DUD} and {DU} SBFD subband configurations, the performance degradation is within the 5% evaluation criteria and acceptable.

	R4-2219145
	Huawei, HiSilicon
	Observation: The preliminary simulation results for FR2 Macro-Macro SBFD co-ex with legacy TDD show that the DL SINR degradation @50% CDF of the victim legacy TDD system is 0.12dB (%0.36).

	R4-2219359
	ZTE Corporation
	Proposal 1: for EVM requirement in the IBE mode, propose to consider it based on the following approach:
the received SINR->CQI-> MCS->Modulation order; 
Proposal 2: propose to use the option 2 for gNB to gNB LOS probability to align with RAN1 agreement.
Proposal 3: support the conduct the coexistence study for both SBFD antenna configuration 1 and configuration 2;
Proposal 4: support the option 2 for UE dropping method in the simulation.
Proposal 5: support the following proposals to align with RAN1 agreement
	parameters
	Candidate values

	Cluster number per macro
	Option 1-2: Multiple [limited to 2]

	Cluster area
	Option 2-2: circular area [Similar as Small cell deployment]

	Indoor UE height
	    1.5m to align with RAN1

	UE distribution
	Option 4-1: UEs dropped within the cluster are indoor and UEs dropped outside the cluster are outdoor.

	Distance between cluster centre and Uma site
	Option 5-3: Consider the hexagonal grid of one of the two operators as the reference when dropping the cluster. The minimum distance between macro TRP to cluster centre should be respected also for TRPs belonging to the other operator. 



Proposal 6: both scaling factor and flat ACLR model should be considered for FR1 and FR2 if the channel bandwidth between aggressor and victim is asymmetric.
Observation 1: for FR1 SBFD BS following the existing FR1 RF requirements, the interference from SBFD BS to the legacy NR BS in DL slot is quite limited and meet the 5% throughput loss.

	R4-2219809
	Nokia, Nokia Shanghai Bell
	Proposal 1: Introduce minimum distance rules for the UE dropping, e.g., the defined in TR 38.802, to avoid gNB-UE links where the UMa path-loss equations are not applicable.
Proposal 2: For LoS probability for gNB-gNB case, support Option 2 discussed in RAN4#104-bis-e:  If the 2D distance between two Macro gNBs are less than or equal to the ISD (200m for Dense Urban, and 500m for Urban Macro), set the LOS probability to X; with X = 0.75. Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.828.
Proposal 3: For outdoor to indoor links in Urban Macro scenario, assume 80% low-loss model and 20% high-loss model.
Proposal 4: For the antenna configuration for FR1 BS assume the following: legacy TDD: (1,1,4,4,2) and (0.5,0.5) λ; For SBFD antenna config-1: (1,1,2,4,2) (dH,dV)=(0.5,0.5)λ; For SBFD antenna config-2: (1,1,4,4,2) (dH,dV)=(0.5,0.5)λ.
Proposal 5: Consider evenly random and cluster-based methods for UE dropping in a Urban Macro scenario.
Proposal 6: Model a single cluster within a macro cell area for cluster-based UE dropping.
Proposal 7: Assume a cluster radius of 25m for circular clusters. This is aligned with RAN1 evaluation methodology guidelines.
Proposal 8: For cluster-based UE dropping scenario, indoor UEs have an equal height of 1.5m to increase the impact of UE-to-UE CLI, i.e. Nfl = 1.
Proposal 9: When dropping the cluster within the macro cell area, rules such as the minimum distance between macro TRP to cluster center should be fulfilled for the TRPs belonging to both operators.
Proposal 10: Consider the total number of UEs in the network to achieve the proposed indoor/outdoor UE ratio.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 some ovservation from simulation for UE side
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 2-1: some observations from simulation at UE side
· Proposals
· Option 1: for FR1 and FR2 macro to macro, the performance degradation due to inter-UE CLI is marginal
· (Qualcomm): The probability of having small inter-UE distances is low in UMa scenarios, which will lead to negligible contribution of the inter-UE CLI for SBFD deployments.  
· Assuming UEs are randomly dropped
· Assuming “same gain” antenna configuration
· (Ericsson): The UE-to-UE CLI impact on STDD DL throughput performance is marginal and the dominating source of interference is the internal co-channel also when the resource utilization is low.
· Assuming randomly dropped and cluster based dropping
· Assuming both “same gain” and “same area” antenna configuration
· Recommended WF
· Preliminary simulation results: for FR1 and FR2 macro to macro, the performance degradation due to inter-UE CLI is marginal

Sub-topic 2-2 some ovservation from simulation for gNB side

Open issues and candidate options before f2f meeting:
Issue 2-2: some observations from simulation for gNB side
· Proposals
· Option 1: Inter-gNB CLI dominates the aggregate legacy co-channel interference, to protect SBFD and legacy TDD UL slots
· Option 1-1: advanced solutions are envisaged. (Qualcomm)
· the aggregate inter-gNB CLI and aggregate adjacent interference dominates the aggregate legacy co-channel interference. When SBFD is a victim, to protect the SBFD UL slots, advanced solutions are envisaged to ensure that the impact of inter-subband inter-gNB CLI is properly mitigated. 
· Assuming UEs are randomly dropped
· Assuming SBFD gNB utilizing an extra panel for subband UL operation
· Option 1-2: only configure SBFD in legacy DL slots (Ericsson)
· It is essential to maintain an UL slot protected from interference in order to guarantee UL traffic in both STDD and SBFD networks. Configuring SBFD also in UL slots generates BS-to-BS interference against the legacy STDD UL and additional internal BS-to-BS CLI inside the SBFD network where UL performance is not guaranteed through an UL slot, as in turn would happen for a XXXXU carrier configuration.
· Recommended WF
· Preliminary simulation results: Inter-gNB CLI dominates the aggregate legacy co-channel interference.

Sub-topic 2-3 preliminary simulation results
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 2-3: preliminary simulation results information
· Proposals
· Option 1: performance degradation is within the 5% evaluation criteria for following simulation scenarios
· SBFD (DUD/DU) Aggressor->NR TDD DL Victim for both FR1 and FR2 macro-to-macro scenario; (vivo, Samsung, ZTE, Huawei for FR2 DU configuration)
· NR TDD DL Aggressor -> SBFD (DUD/DU) Victim, for both FR1 and FR2 macro-to-macro scenario; (vivo)
· For FR2, no SINR degradation is observed when the victim network is SBFD DL compared to legacy TDD DL network. (Qualcomm)
· Recommended WF
· We need more input for final results.
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