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[bookmark: _Hlk127905642]This thread focuses on adjacent channel co-existence evaluation for Rel-18 NR Duplex evolution SI and corresponds to agenda 9.19.2.1. The target of this meeting is to conclude all the simulation assumption and collect observations from preliminary simulation results.
Topic #1: Simulation assumption
It is suggested to use the latest version of summarized assumptions, which is uploaded as the Annex 1 of R4-2301014, as the baseline and living document for the WF discussion and to capture the agreements hereafter.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300143
	CableLabs
	Proposal 1: The simulation assumptions for the UMa-to-UMi scenario are not included in the RAN4 SBFD adjacent channel coexistence study. We would ask RAN4 to define the corresponding assumptions and conduct the UMa-to-UMi coexistence study.
Proposal 2: RAN4 needs to discuss the network layout of the UMi network. We suggest using 289 m as the ISD of the UMi network, which is derived from a macro-to-micro BS ratio of 3. The grid offset is defined as absolute numbers of 10 and 50 m. The 19 BSs layout with wrap-around method will still work for both UMa and UMi.
Proposal 3a: An omnidirectional microcell BS antenna with 5 dBi max gain.
Proposal 3b: 3-sector antennas with (Mg,Ng,M,N,P)=(1,1,2,2,2) (dH,dV)=(0.5,0.8)λ for both legacy TDD and SBFD networks. SBFD will need two 2×2 antenna arrays to split in uplink and downlink.
Proposal 4: We propose to adopt the FCC BS EIRP limit of 47 dBm/10MHz in band 48/n48 for microcell BSs, and 72 dBm/10MHz in band n77 for urban macrocell BSs. Other BS power limits are not precluded.
Proposal 5: The FCC UE EIRP limit is 23 dBm in band 48/n48 and 30 dBm in band n77. We propose to adopt 23 dBm as the max UE power for microcells and study both 23 and 30 dBm EIRP for macrocell UEs.
Proposal 6: RAN4 SBFD coexistence study does not consider the out-of-band emission (OOBE). We propose to combine OOBE and ACLR requirements.
Proposal 7: We propose to adopt a 10 MHz channel bandwidth for microcells. The channel allocation in band n48 is coordinated by SAS per 10 MHz chunks. It is unrealistic to assign a 100MHz BW for a band n48 BS.
Proposal 8: If the coexistence study concluded that the macro SBFD network causes significant BS-to-BS interference to the legacy TDD network, 3GPP should avoid applying SBFD in the uplink TDD timeslots.

	R4-2300145
	Charter Communications, Inc
	Observation 1: CBRS band may suffer from CLI caused by its neighbor bands as the regulations may allow devices to transmit at higher power in these neighbor bands and there is no guard band separating CBRS from these bands.  This CLI will affect gNBs as well as UEs in the networks operating in CBRS band.

Observation 2: The permitted frequency placement of SBFD deployment(s) and the non-coordinated TDD configurations within these sub-bands of n77 will impact the CLI inflicted on legacy networks.

Proposal 1: It is desirable to study the effect of CLI caused by SBFD networks to legacy TDD networks in adjacent bands using the allowed, worst–case transmit power differences and regulatory OOB emission requirements between CBRS and its adjacent bands (AMBIT and/or C-band) as reference, using ref [3] assumptions.

Proposal 2: RAN4 should study in simulations the impact of adjacent channel with the transmit power differences as observed in CBRS and C-band deployments, using ref [3] assumptions.

Proposal 3: RAN4 should study in simulations if the current Out-of-Band emission requirements are enough to limit the impact of an SBFD macro cell operating in C-band on its neighbor operating as micro cell in CBRS band

Proposal 4: RAN4 should study in simulations the impact of non-coordinated TDD and SBFD configurations in adjacent as well as co-channel interference studies. 

Proposal 5: To limit the co-channel interference, RAN4 should limit the gNB capability to switching only downlink-type legacy TDD slots to SBFD slots while uplink TDD slots should operate in legacy TDD mode.

	R4-2300546
	CATT
	Table 7: SBFD adjacent channel co-existence simulation results
	
	5% throughput degradation (%)
	50% throughput degradation (%)

	FR1 SBFD Urban Macro UL
	
	

	FR1 SBFD Urban Macro DL
	11.46
	4.41

	FR1 legacy TDD Urban Macro UL
	27.27
	3.89

	FR1 legacy TDD Urban Macro DL
	14.86
	1.29

	FR2 SBFD Urban Macro UL
	
	

	FR2 SBFD Urban Macro DL
	10.45
	4.96

	FR2 legacy TDD Urban Macro UL
	
	

	FR2 legacy TDD Urban Macro DL
	8.70
	2.03


This contribution summarizes the simulation results from our company. The simulation results show 50% throughput degradation is within the 5% evaluation criteria.


	R4-2300691
	Nokia, Nokia Shanghai Bell
	Proposal 1: Urban Hotspot deployment scenario should be considered as high priority due to the importance of evaluating the UE-to-UE cross-link interference impact.
Proposal 2: Clarify the understanding on the coupling loss metric and consider adding an aggreed definition of coupling loss in the simulation guidelines.
Proposal 3: Update the UE-to-UE path-loss model for FR-1 Urban Macro scenario to follow the TR 38.828 UMi equations.
Observation 1: Clarify that the thermal noise component in the SNR equation for UL power control is calculated for 1 Hz, i.e. -174 dBm assuming room temperature (T = 290 K)
Proposal 4: The fomula to obtain CLx_ile for the UL power control should be corrected to:
· CLx-ile = –SNR_target + UE_max_eirp– ThermalNoise – BS_NoiseFigure - 10*log10(BW) 
Observation 2: For FR2 UE, it is not clear how a single-panel UE with random orientation in the azimuth domain between -90 and 90 degrees can resemble a multi-panel UE. Changes in the current assumptions might be required to ensure equivalency between single-panel and dual-panel UEs.
Observation 3: The Urban Macro FR2 case assumes all the deployed UEs to be outdoor. However, different UE heights are currently proposed.
Proposal 5: The UE antenna height for UEs in the FR2 Urban Macro case should be equal to 1.5m.
Proposal 6:  Consider adding gNB-to-gNB coupling loss and UE-to-UE coupling loss metric as new metrics for calibration
Proposal 7: Calibration results should not be taken as the final coexistence results

	R4-2300791
	CMCC
	Observation 1: usually RAN4 co-existence simulation only focus on 100% traffic model. Considering other RU will increase RAN4 co-existence burden.
Observation 2: when RU is high, the CLI is increasing accordingly and finally derived ACIR will be smaller. If we assume 100% RU using current methodology, derived ACIR would be smaller than the required one when RU is less. 100% RU is not the worst case when SBFD is victim.
Proposal 1: RAN4 need to consider how to reflect the worst case because ACIR derived from current simulation methodology with 100% RU(full traffic model) assumption would be less than the value for low RU case.
Observation 3: one alternative simulation methodology is that ACIR is derived based on 100% RU with certain larger than 5% throughput loss against on the baseline throughput which doesn’t consider any inter sub-band interference, i.e. equals to the baseline throughput of legacy TDD network.
Proposal 2: 0% grid shift will introduce blocking for FR1, which should not be considered in simulation if we still assume 30dB co-located BS-BS isolation and -43dBm blocking requirements.
Proposal 3: it’s necessary to simulate other grid shift values between 0 and 100%.
Proposal 4: one network layout of other grid shift value between 0 and 100% is that the second network is shifting with the two-network minimum gNB-gNB distance limitation. The minimum distance is defined to avoid any gNB-gNB blocking. 

Observation 4:
· Option 1: victim network is shifting along the line between aggressor BS and 100%-grid-shift victim BS, where the distance from victim BS to second and third closest aggressor BS is the same.
· Option 2: victim network is shifting randomly with minimum distance assumption.   
Proposal 5: it’s suggested to identify grid shift based on simulation results and companies are encouraged to provide interference CDF at victim gNB side. Here the interference is the aggregated interference from all aggressor gNBs of another network.
Proposal 6: 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
Observation 5: xia model equation in 36.828 is the propagation loss at 2GHz and can’t be directly used for 4GHz. Xia model firstly proposed in 1996 is related to actual deployment environment, e.g. related to the height of the last building relative to the mobile UE.
Proposal 7: compared with xia model which require to simulation building environment, it’s better to use 38.803 mode for FR1 UE-to-UE propagation loss.

	R4-2301014
	Samsung
	Observation 1: In offline discussion, companies expressed different views that a) the guard band is better to be defined and agreed for alignment; b) the guard band size would have negligible impact given the frequency flat assumption of ACLR.
Proposal 1: Based on Observation 1 and previous agreement in RAN4, we propose the meeting to keep the flexiblility of whether or not to implement guard band in simulation. At the same time, for those who would like to implement guard band in their simulation implementation, we propose to align to use guard band assumptions of 5RBs for 100MHz 30kHz SCS in FR1, and 3RBs for 200MHz 120kHz SCS in FR2. The previous agreement in R4-2217466 can be updated as following: 
· For the guard-band assumption used for co-existence simulation purpose:
· Companies are encouraged to provide the assumption they used for simulation (whether guard-band assumed and the values of guard-band if any)
· If a company is to assume guard band in its simulation, use 5RBs for 100MHz 30KHz SCS in FR1, use 3RBs for 200MHz 120kHz SCS in FR2.
Observation 2: In offline discussion, there’re companies proposing that ’single UE per transmission direction’ would be a more appropriate assumption for simulation implementation perspective. In the simulation coding, we also support this proposal.
Proposal 2: Based on Observation 2, we propose the meeting to consider ’single UE per transmission direction’ for the number of UE assumed in SBFD. The prevoius agreement in R4-2214379 can be updated as following:
Single user numbers per transmission reception point should equal to the number of sub-bandsdirection, i.e. 1 UE for UL and 1 UE for DL, for both 2 UEs for {DU} subband config, 3 UEs for and {DUD} config.
Observation 3: The previous contribution showed the differences between TR 38.803 and TR 38.901 are quite small. The RAN4 co-ex study does not consider small-scale fading, which makes the pathloss model different to RAN1 study anyway. And the current agreements kept the TR 38.901 as optional path loss model for some cases. 
Proposal 3: Based on Observation 3, we propose to remove the TR 38.901 option in the related cases of current co-ex study assumptions.
Observation 4: The Xia-model was originally proposed for 800/900MHz, 1800/2100MHz, and it is slightly different to the 4GHz co-ex study we conducted for SBFD study item.
Observation 5: Companies suggesting to use FSPL instead of Xia-model for UE-to-UE outdoor path loss model in FR1.
Proposal 4: We propose to use FSPL (ITU-R P.525) to replace the Xia-model as FR1 UE-to-UE outdoor path loss model, while the penetration loss remains to use TR 38.803 in preivous agreement. With this, the previous agreement can be updated as following:
	Path-loss model (FR1)
	-	Macro(Aggressor) → Macro(Victim):
	-	Macro-to-UE: UMa see TR 38.803
	-	Macro-to-Macro: UMa (h_UE = 25 m) see TR 38.803

For LoS probability for Macro-to-Macro case:
· Option 1: Reuse the same model as in TR 38.828 with h_UT equals to 25m;
· Option 2: 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 38.828.
· X = [0.75]
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.828.
ii. Use Option 2 for initial calibration purpose.

	-	UE-to-UE: Outdoor UE – Outdoor UE see TR 36.828uses FSPL (ITU-R P.525)
		+ penetration loss see TR 38.803
· UMi model is not applicable when 2D distance is less than 10m, instead free space model is applicable.


Observation 6: The current agreement of FR2 min Tx power is from TR 38.828, TR 38.803, TS 38.817-01. Remove the min Tx power would cause the UL power control equation missing a required input parameter.
Proposal 5: Based on Observation 6, we would like to keep the min conducted power for FR2 UE as-is the prevoius agreement.
Observation 7: The previous ’Figures’ in Section 2.2.1 of #104-bis-e agreed WF R4-2217466 has some confusion points.
Proposal 6: We propose to update the ’Figures’ of section 2.2.1 in R4-2217466 for clarification purpose. The proposed new figures is as follows:
	R4-2217466 agreements:
	Victim
	Aggressor
	Figures
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
	

Case 1
	NR TDD DL
	High

	
	SBFD (DU)
	

Case 2
	NR TDD DL
	High

	
	
	

Case 3
	NR TDD DL
	Low

	NR TDD UL
	SBFD(DUD)
	

Case 4
	NR TDD UL
	Low

	
	SBFD(DU)
	

Case 5
	NR TDD UL
	Low

	
	
	

Case 6
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
	

Case 1
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	

Case 2
	
	High

	
	
	

Case 3
	
	Low

	SBFD(DUD)
	NR TDD UL
	

Case 4
	
	Low

	SBFD(DU)
	NR TDD UL
	

Case 5
	
	Low

	
	
	

Case 6
	
	Low



Proposal 6: Proposed changes are highlighted.
	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
	[image: ]
Case 1
	NR TDD DL
	High

	
	SBFD (DU)
	[image: ]
Case 2
	NR TDD DL
	High

	
	
	[image: ]
Case 3
	NR TDD DL
	Low

	NR TDD UL
	SBFD(DUD)
	[image: ]
Case 4
	NR TDD UL
	Low

	
	SBFD(DU)
	[image: ]
Case 5
	NR TDD UL
	Low

	
	
	[image: ]
Case 6
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
	[image: ]
Case 1
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	[image: ]
Case 2
	
	High

	
	
	[image: ]
Case 3
	
	Low

	SBFD(DUD)
	NR TDD UL
	[image: ]
Case 4
	
	Low

	SBFD(DU)
	NR TDD UL
	[image: ]
Case 5
	
	Low

	
	
	[image: ]
Case 6
	
	Low





Observation 8: In current co-ex study assumptions, the differences between Case 2 and 3,  Case 4 and 5 can not be simulated. The above table can be further reduced for the work load considerations.
Proposal 7: Based on Observation 9, we propose to further reduce by merging Case 2 and 3, merging Case 4 and 5 in above table as shown below:
	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
	[image: ]
Case 1
	NR TDD DL
	High

	
	SBFD (DU)
	[image: ]
Case 2
	NR TDD DL
	High

	
	
	[image: ]
Case 3
	NR TDD DL
	Low

	NR TDD UL
	SBFD(DUD)
	[image: ]
Case 43
	NR TDD UL
	Low

	
	SBFD(DU)
	[image: ]
Case 54
	NR TDD UL
	Low

	
	
	[image: ]
Case 6
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
	[image: ]
Case 1
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	[image: ]
Case 2
	
	High

	
	
	[image: ]
Case 3
	
	Low

	SBFD(DUD)
	NR TDD UL
	[image: ]
Case 43
	
	Low

	SBFD(DU)
	NR TDD UL
	[image: ]
Case 54
	
	Low

	
	
	[image: ]
Case 6
	
	Low



Observation 9: The R4-2220247 was noted in #105 meeting, and the revised version of it had been circulated and reviewed by most contributors of the co-ex study participating companies during calibration procedure.
Proposal 8: We propose to use the latest version of this summarized assumptions, which is uploaded as the Annex 1 of this document, as the baseline and living document for the WF discussion and to capture the agreements hereafter.
Observation 10: 10 of all 14 companies in offline calibration email thread had submitted one or multiple rounds of calibration data before the #106 meeting.
Observation 11: Among the data of each calibration metrics in different scenarios, most data falls within a major trend or zone of distribution, while few of them falls outside the majorities.
Observation 12: The offline calibration discussion, in current stage, shows the different understanding of the assumption had played a major role in the first round differences. After some communicating in offline, the differences had rapidly been reduced.
Proposal 9: Based on Obesrvation 10, 11 and 12,  we propose the contributors to continue communicating to reduce the  differences during and after this #106 meeting. And we propose to target to finish the calibration work in next meeting.


	R4-2301015
	Samsung
	Calibration data and co-existence results are updated based on last meeting contribution.

	R4-2301429
	Huawei, HiSilicon
	Observation 1: For FR1 Uma scenario, Co-existence between SBFD with ‘DU’ configuration and legacy TDD system brings negligible degradation to the DL performance of legacy TDD system. (0.21% DL throughputs degradation @50% observation point at most)   
Observation 2: For FR1 Uma scenario, Co-existence between SBFD with ‘DU’ configuration and legacy TDD system brings limited but acceptable degradation to the DL performance of SBFD system. (4.5% DL throughputs degradation @5% observation point at most)

	R4-2301533
	vivo
	For Urban Macro scenario
	SBFD (DUD/DU) Aggressor->NR TDD DL Victim, the throughput losses are within 5%, which shows these two systems can co-exist;

	R4-2301695
	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 and the anticipated impact  on the adjacent channel coexistence work.
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: The coupling loss between a scheduled UE and its serving gNB is nearly identical for random and cluster UE deployments in UMa. Thus, it is sufficient for RAN4 to study random UE deployments within the SBFD co-existence framework.  
Proposal: Interference from co-site inter-sector gNBs can be modelled as Noise floor + X dB (for calibration X = -6 dB (equivalent to 144 dB for inter-sector isolation). For the co-channel inter-subband inter-site interference, RAN4 to reuse the legacy gNB ACLR/ACS RAN4 requirements to model the co-channel inter-subband inter-site ACRL/ACS as starting point.
Observation: For FR1 and TDD DL as a victim, no SINR degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.  
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, inter-subband inter-gNB CLI is more impactful compared to inter-subband inter-UE CLI. On the other hand, adjacent channel interference is dominant compared to co-channel interference.  
Observation: For FR2, no SINR degradation is observed when the victim network is SBFD DL compared to legacy TDD DL network. 
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.

	R4-2301733
	ZTE Corporation
	Proposal 1: for FR1 antenna configuration, propose to reuse the antenna configuration captured in TR38.921.
Proposal 2：for FR2 antenna configuration, propose to reuse the antenna configuration captured in TR38.803. 
Proposal 3: for EVM requirement in the IBE mode, propose to consider it based on the following approach:
the received SINR->CQI-> MCS->Modulation order; 
Proposal 4: to reuse the flat ACS model for full duplex coexistence study. 
Observation 1: the interference from FR1 SBFD to NR TDD DL @4GHz seems acceptable by reusing the existing requirement. 
Observation 2: the impacts of Tx EVM on the coexistence performance in NR TDD DL interfering SBFD DL is limited; 
Observation 3: the interference from FR1 NR TDD DL to SBFD DL @4GHz seems acceptable by reusing the existing requirement. 
Observation 4: the interference from FR1 NR TDD DL to SBFD UL are relatively higher than 5% throughput loss.
[Observation 5: the interference from FR2 SBFD to NR TDD DL are relatively higher than 5% throughput loss if reusing the existing requirements.]
[Observation 6: the interference from FR2 NR TDD DL to SBFD at UE side are relatively higher than 5% throughput loss if reusing the existing requirements.]

	R4-2302234
	Ericsson
	Proposal 1: Align network layout for Urban Macro with assumptions in RAN1 (7 macro sites) to conserve complexity.
Proposal 2: For distances below 50 m the FSPL, including the frequency component, should be considered (32.4 + 20 log f_MHz + 20 log R_km). For distances above 50 m, UMi could be used, or the Xia model, assuming it is valid for the 4 GHz band. 
Proposal 3: For FR1 and FR2-1 determine relevant values for self-interference isolation based on feasibility input. 
Proposal 4: For FR1 and FR2-1 deployment scenario Urban Macro and Urban Micro determine relevant values for 3-sector site leakage based on feasibility input. 
Proposal 5: For SBFD power allocation consider constant PSD for transmitted power that is the same as for legacy TDD.
Proposal 6: For FR1 Urban Macro use following parameter values: (90, 65) degree beamwidths, element separation (0.5, 0.7) and element peak gain of 6.4 dBi.
Proposal 7: To better reflect real wide area base station implementations and align with RAN1 assumptions use 53 dBm output power instead of 49 dBm. 
Proposal 8: For FR2-1 use following parameter values: (90, 90) degree beamwidths, element separation (0.5, 0.5) and element peak gain of 5.5 dBi.
Proposal 9: For FR2-1, change base station output power to 43 dBm for Urban Macro. 
Proposal 10: For FR2-1 UE use element peak gain equal to 5.5 dBi.
Proposal 11: For SBFD coexistence simulations consider 10% grid shift to capture a representative and realistic deployment scenario.
Proposal 12: Regardless of SBFD slot UL/DL subbands configuration have 1 UE for DL and 1 UE for UL.
Proposal 13: For FR1 SBFD coexistence evaluation, include the receiver blocking model presented in Figure 2.2.4-1 with parameters presented in Table 2.2.4-1. 
Proposal 14: For SBFD coexistence evaluation use pathloss model described in TR 38.901 for BS-to-UE and BS-to-BS propagation.
Proposal 15: Further consider a more relevant pathloss model for BS-to-BS propagation. 
Assumptions used for the calibration phase neglect some fundamental interference contributions relevant for evaluation coexistence between two adjacent networks. For the sake of comparing different simulator implementations the assumptions are sufficient. However, to evaluate SBFD coexistence aspects more work is needed to determine parameter values related to:
-	Base station self-interference
-	3-sector site interference
-	Use reasonable network grid shift or 10% 
-	Include receiver blocking model using reasonable parameter values   
-	Update antenna parameters to minimize gain error
-	Further investigate relevance of current UE-to-UE path loss model and BS-to-BS path loss model
In the calibration we see that the carrier configuration for victim and aggressor needs further consideration. It can be observed that the choice of SBFD configuration makes a big difference in the distribution of UL SINR of the victim STDD network.
The complete set of simulation results including different carrier configurations are attached to the contribution archive file.



R4-2302234 provide a consolidated overview of all relevant simulation assumption in a structured format, which can be referred for future TR description.
R4-2301014 list all approved agreements in the annex.
Open issues summary
0.1.1 Sub-topic 1-1 System parameters
Issue 1-1-1: guard band for simulation
· Proposals
· Option 1: If a company is to assume guard band in its simulation, use 5RBs for 100MHz 30KHz SCS in FR1, use 3RBs for 200MHz 120kHz SCS in FR2. (Samsung)
· Option 2: Definition of guard band allocation for coexistence evaluation is not essential. We encourage participating parties to provide additional information on specific configurations. (Ericsson)
· Recommended WF
· For guard band
· Companies are encouraged to provide whether the guard band assumption is used in simulation
· If a company is to assume guard band in its simulation, use 5RBs for 100MHz 30KHz SCS in FR1, use 3RBs for 200MHz 120kHz SCS in FR2.


Issue 1-1-2: simulation difference between DU and DUD configuration
· Proposals
· Option 1: With current agreements on ACLR modelling, RAN4 need to discuss expected differences between DUD and DU configurations in terms of Tx leakage modelling and the anticipated impact on the adjacent channel coexistence work. (Qualcomm Incorporated)
· Option 2: TBA
· Recommended WF
· It’s suggested to find out the simulation difference between DU and DUD configuration based on current flat ACLR assumption.

In previous meeting, the agreement is that user numbers per transmission reception point should equal to the number of sub-bands, i.e. 2 UE for DU configuration and 3UE for DUD configurations.
Issue 1-1-3: number of UEs for DUD configuration
· Proposals
· Option 1: 1 UE for UL and 1 UE for DL, i.e. for both {DU} and {DUD} SBFD configuration. (Ericsson, Samsung)
· Option 2: TBA
· Recommended WF
· TBA

0.1.2 Sub-topic 1-2 Deployment scenario

In last meeting, we consider two kinds of UE distribution method, one is randomly dropped and the other is cluster-based dropping. The cluster-based scenario has been named as Urban hotspot scenario and UE distribution difference is the only difference between Urban Macro and Urban hotspot scenario.
Issue 1-2-1: priority for Urban Hotspot scenario
· Proposals
· Option 1: high priority due to the importance of evaluating the UE-to-UE cross-link interference impact. (Nokia, Nokia Shanghai Bell)
· Option 2: it is sufficient for RAN4 to study random UE deployments within the SBFD co-existence framework considering (R4-2301695, Qualcomm Incorporated)
· the coupling loss between a scheduled UE and its serving gNB is nearly identical for random and cluster UE deployments in Uma. 
· Besides, 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.
· Recommended WF
· TBD
Issue 1-2-2: updating the ‘Figures’ of section 2.2.1 in R4-2217466 for clarification purpose
· Proposals
· Option 1: update the illustration of DU-to-D, DUD-to-D, DU-to-U and DUD-to-U co-existence scenario, i.e. the ’Figures’ of section 2.2.1 in R4-2217466 for clarification purpose. The main update is that aggressor is put at left and victim is put at right. (Samsung R4-2301014)
· Option 2: TBA
· Recommended WF
· Option 1
Issue 1-2-3: merging simulation cases to reduce work load
· Proposals
· Option 1: merging case 2 and 3, case 4 and 5. Detailed update are as below (Samsung)
· Option 2: TBA
· Recommended WF
· TBD
	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
	[image: ]
Case 1
	NR TDD DL
	High

	
	SBFD (DU)
	[image: ]
Case 2
	NR TDD DL
	High

	
	
	[image: ]
Case 3
	NR TDD DL
	Low

	NR TDD UL
	SBFD(DUD)
	[image: ]
Case 43
	NR TDD UL
	Low

	
	SBFD(DU)
	[image: ]
Case 54
	NR TDD UL
	Low

	
	
	[image: ]
Case 6
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
	[image: ]
Case 1
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	[image: ]
Case 2
	
	High

	
	
	[image: ]
Case 3
	
	Low

	SBFD(DUD)
	NR TDD UL
	[image: ]
Case 43
	
	Low

	SBFD(DU)
	NR TDD UL
	[image: ]
Case 54
	
	Low

	
	
	[image: ]
Case 6
	
	Low



Uma-Umi co-existence scenario:
Issue 1-2-4: UMa-to-UMi co-existence scenario:
· Proposals
· Option 1: RAN4 should define corresponding assumptions and conduct simulation (CableLabs, Charter Communications)
· Option 2: TBA
· Recommended WF
· Option 1

Issue 1-2-5: one typical case for UMA-to-Umi interference
· Proposals
· Option 1: It is desirable to study the effect of CLI caused by SBFD networks to legacy TDD networks in adjacent bands using the allowed, worst–case transmit power differences and regulatory OOB emission requirements between CBRS and its adjacent bands (AMBIT and/or C-band) as reference, using ref [3] assumptions. (Charter Communications Inc., Cable Labs)
· Option 2: RAN4 should study in simulations the impact of adjacent channel with the transmit power differences as observed in CBRS and C-band deployments, using ref [3] assumptions. (Charter Communications Inc., Cable Labs)
· Option 3: RAN4 should study in simulations if the current Out-of-Band emission requirements are enough to limit the impact of an SBFD macro cell operating in C-band on its neighbor operating as micro cell in CBRS band (Charter Communications Inc., Cable Labs)
· Recommended WF
· TBA

If RAN4 has approved to add Uma-to-Umi co-existence scenarios, please discuss following simulation assumptions for Uma-to-UMi scenario. The difference from Uma parameters is highlighted by yellow as proposed in R4-2300143 CableLabs.
Table 1: Network layout for urban macro to urban micro in FR1 (4GHz)
	Layout
	Single layer with 19 hexagonal cell with wrap around

	Inter-BS distance
	Macro: 500 m, Micro: [289 m]

	Grid offset
	[10m, 50m]

	Carrier frequency
	4 GHz [or 3.7 GHz]

	Path-loss model
	-	Macro(Aggressor) → Micro(Victim):
	-	MacroBS-to-UE: UMa see TR 38.803
  -    MicroBS-to-UE: UMi see TR 38.803
	-	Macro-to-Micro: UMa (h_UE = [10 m]) see TR 38.803

For LoS probability for Macro-to-Macro case:
1. Option 1: Reuse the same model as in TR 38.828 with h_UT equals to [10 m];
1. Option 2: 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 38.828.
2. X = [0.75]
2. For other cases, reuse gNB-to-UE LOS probability equation in TR 38.828.
1. Use Option 2 for initial calibration purpose.

	-	UE-to-UE: Outdoor UE – Outdoor UE see TR 36.828
		+ penetration loss see TR 38.803
1. UMi model is not applicable when 2D distance is less than 10m, instead free space model is applicable.

	BS Tx power
	Macro:
· For legacy TDD conducted power: 49 dBm
· For SBFD antenna configuration 1: 46 dBm
· For SBFD antenna configuration 2: 49 dBm
· Note 1,2,5
Micro:
· Max EIRP density: 47 dBm/10MHz (conducted power depends on the max antenna array gain)

	UE Tx power
	23 dBm (30 dBm for macrocell UEs is not precluded)

	BS antenna configurations
	Macro BS
1. Baseline: Reuse TR 38.828 antenna model as in 2.2.1.5
For legacy TDD: (Mg,Ng,M,N,P)=(1,1,8,8,2) (dH,dV)=(0.5,0.8)λ

For SBFD antenna configuration 1: (Mg,Ng,M,N,P)= (1,1,4,8,2) (dH,dV)=(0.5,0.8)λ
For SBFD antenna configuration 1: (Mg,Ng,M,N,P)= (1,1,8,8,2) (dH,dV)=(0.5,0.8)λ
Note 1,2,3,4,5

· Optional: Extended AAS model Section 5.2.3.2.4 of TR 38.803
For legacy TDD: TBA
For SBFD: TBA

Micro BS
· Option 1: omnidirectional coverage
One antenna with 5 dBi gain
· Option 2: 3-sector
For legacy TDD: (Mg,Ng,M,N,P)=(1,1,2,2,2) (dH,dV)=(0.5,0.8)λ
For SBFD antenna: (Mg,Ng,M,N,P)= (1,1,2,2,2) (dH,dV)=(0.5,0.8)λ

	BS antenna height
	25 m for macro BSs, [10 m] for micro BSs

	BS antenna element gain + connector loss
	Macro: 5 dBi (assuming antenna 1.8dB loss)
Micro: does not apply for option 1, 5 dBi for option 2

	BS receiver noise figure
	5 dB

	UE antenna configuration
	Omni

	UE antenna height
	1. Baseline: Reuse TR 38.828 UE dropping assumption
hUT=3(nfl-1)+1.5
nfl for outdoor UEs: 1
nfl for indoor UEs: nfl~uniform(1,Nfl) where Nfl = 1

1. The cluster based parameters are in 2.2.3.9.1

	UE antenna gain
	0 dBi

	UE receiver noise figure
	9 dB

	Note 1:     SBFD antenna configuration 1: 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. 
Note 2:     SBFD antenna configuration 2: 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.
Note 3:	Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 4:	TX power is specified per polarization, a single polarization may be simulated under the assumption of polarization match.
Note 5:     Using SBFD antenna configuration 1 for calibration purpose; Both two configurations are recommended for simulation.



Table 2: ACLR and ACS for FR1
	Parameter
	Assumption/Value

	BS ACLR
	45 dBc

	BS ACS
	46 dBc

	UE ACLR
	[15] dBc for BW ≤ 50MHz
30 dBc for BW > 50MHz
(TS 38.101-1 Table 6.5.2.4.1-1) 

	UE ACS
	33 dBc (TS 38.101-1 Table 7.5-2)



Table 3: UE distribution for FR1
	Scenarios
	UE distribution

	[bookmark: _Hlk127701491]Urban Micro
(Micro-to-Micro)
	Uniformly distributed in the cell. 20% indoor and 80% outdoor

	Urban Macro
(Macro-to-Macro)
	· Baseline: 20% indoor and 80% outdoor
· Optional: 80% indoor and 20% outdoor



Table 4: Other simulation parameters for FR1
	Parameters
	Urban micro
	Urban macro

	Channel bandwidth
	10 MHz
	100 MHz

	Scheduled channel bandwidth per UE (DL)
	For legacy TDD: 10 MHz

For SBFD {DUD}: 4MHz + 4MHz
For SBFD {DU}: 8MHz
Note 1, 2, 3
	For legacy TDD: 100 MHz

For SBFD {DUD}: 40MHz + 40MHz
For SBFD {DU}: 80MHz
Note 1, 2, 3

	Scheduled channel bandwidth per UE (UL)
	For legacy TDD: 10 MHz

For SBFD {DUD} and {DU}: 2MHz
Note 1, 2, 3
	For legacy TDD: 100 MHz

For SBFD {DUD} and {DU}: 20MHz
Note 1, 2, 3

	SBFD BS PSD
	Option 1: the PSD of SBFD is the same as legacy TDD at gNB side
Option 2: total Tx power per SBFD DL sub-band is the same as legacy TDD total power. i.e. the PSD of SBFD is higher than legacy TDD PSD

Note: Option 1 for calibration purpose.
companies are encouraged to report SBFD PSD when submitting simulation results.
	Option 1: the PSD of SBFD is the same as legacy TDD at gNB side
i.e. for SBFD antenna configuration 1, 26dBm/MHz PSD. for SBFD antenna configuration 2, 29dBm/MHz PSD.
Option 2: total Tx power per SBFD DL sub-band is the same as legacy TDD total power. i.e. the PSD of SBFD is higher than legacy TDD PSD
i.e. for SBFD antenna configuration 1, 46dBm total output power. for SBFD antenna configuration 2, 49dBm total output power

Note: Option 1 for calibration purpose.
companies are encouraged to report SBFD PSD when submitting simulation results.

	Traffic model
	Full buffer, Note 4, 5
	Full buffer, Note 4, 5

	Inter-BS distance
	[289m]
	500m

	Minimum BS-UE (2D) distance
	[10m]
	35m

	Minimum UE-UE (2D) distance
	[3m]
	3m for UMa
1m when UEs are in cluster as in Urban Hotspot scenario

	DL power control
	NO
	NO

	UL power control
	YES
	YES

	UE max TX power in dBm
	23 dBm
	23 dBm (30 dBm not precluded)

	UE min TX power in dBm
	-40 dBm (10 MHz CBW)
see TS 38.101-1 Table 6.3.1-1
	-33 dBm (100 MHz CBW)
see TS 38.101-1

	BS Noise figure in dB
	5 dB
	5 dB

	UE Noise figure in dB
	9 dB
	9 dB

	Handover margin in dB
	3 dB (Same as FR2)
	3 dB (Same as FR2)

	BS mechanical downtilt angle in degrees
	[0] degrees
	6 degrees

	Note 1: Above sub-band BW assumption used for simulation not aligned existing RAN4 agreed CHBW sets.
Note 2: Above parameters used for simulation purpose only.
Note 3: Companies are encouraged to provide the assumption they used for simulation (whether guard-band assumed and the values of guard-band if any)
Note 4: 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.
Note 5: Using Full Buffer case for calibration. Further study whether to and how to simulate low RU case.




0.1.3 Sub-topic 1-3 Network traffic load
Issue 1-3-1: please confirm whether following is a real problem:
· Proposals
· Option 1: when RU (traffic load) is high, the CLI is increasing accordingly and finally derived ACIR will be smaller for SBFD victim case. If we assume 100% RU(traffic load) using current methodology, derived ACIR would be smaller than the required one when RU(traffic load) is less. 100% RU(traffic load) is not the worst case when SBFD is victim. (CMCC)
· Option 2: TBA
· Recommended WF
· please confirm whether option 1 is a real problem
Issue 1-3-2: if above option 1 is a real problem, choose one solutions as listed below:
· Proposals
· Option 1: choose proper RU for simulation
· Option 2: one alternative simulation methodology is that ACIR is derived based on 100% RU with certain larger than 5% throughput loss against on the baseline throughput which doesn’t consider any inter sub-band interference, i.e. equals to the baseline throughput of legacy TDD network. (CMCC)
· Recommended WF
· TBD
0.1.4 Sub-topic 1-4 Network layout
In last meeting, it is approved to simulate with certain grid shift between 0% and 100%. But there is no explicit description of the network layout for other grid shift and no clear grid shift value.
Open issues and candidate options before meeting:
Issue 1-4-1: network shifting methodology for specific grid shift between 0 and 100
· Proposals
· Option 1: one network layout of other grid shift value between 0 and 100% is that the second network is shifting with the limitation of minimum gNB-to-gNB distance between two networks. (CMCC, [Ericsson]) 

With following two options for how to shift the second network.	
· Option 1-1: second network is shifting along the line between BS and its closest 100%-grid-shift BS, where the distance from any BS in second network to its second and third closest BS in the first network is the same.
· Option 1-2: second network is shifting randomly with minimum distance assumption.



· Recommended WF
· Option 1 as starting point and further discuss the sub-options about how to shift the second network.

Issue 1-4-2: detailed grid shift value 
· Proposals
· Option 1: grid shift is suggested to be based on simulation to avoid blocking at any victim gNB side and companies are encouraged to provide interference CDF at victim gNB side. Here the interference is the aggregated interference from all aggressor gNBs of another network. (CMCC)
· Option 2: 0% grid shift will introduce blocking for FR1, which should not be considered in simulation if we still assume 30dB co-located BS-BS isolation and -43dBm blocking requirements (CMCC)
· Option 3: 10% grid shift (Ericsson)
· Recommended WF
· TBA
Issue 1-4-3: number of Urban Macro sites
· Proposals
· Option 1: reduced from 19 to 7 to be aligned with RAN1. (Ericsson)
· Option 2: TBA
· Recommended WF
· TBA


0.1.5 Sub-topic 1-4 pathloss model
In last meeting, we consider two kid of UE distribution method, one is randomly dropped and the other is cluster based dropping. And the cluster-based scenario has been named as Urban hotspot scenario.
Open issues and candidate options before meeting:
Issue 1-4-1: CL definition
· Proposals
· Option 1: Clarify the understanding on the coupling loss metric and consider adding an aggreed definition of coupling loss in the simulation guidelines. (Nokia, Nokia Shanghai Bell)
· Option 2: TBA
· Recommended WF
· CL is the parameter describing the loss in signal between BS and UE or UE and UE or BS and BS, and is defined as the loss including antenna gains with BF weight measured between antenna connectors.

In previous meeting, it is approved to reuse the same model as in 36.828 for UE-to-UE model. But the model in 36.828 is the model that calculated based on 2GHz and doesn’t explicitly describe the relationship between pathloss and frequency factor.
Issue 1-4-2: UE-to-UE pathloss model for FR1 Urban Macro scenario
· Proposals
· Option 1:TR 38.828 UMi equations, which is also the same as in 38.803 (Nokia, Nokia Shanghai Bell, CMCC)
· Option 2: use FSPL (ITU-R P.525) to replace the Xia-model, while the penetration loss remains to use TR 38.803 in previous agreement. With this, the previous agreement can be updated as following (Samsung)
· Option 3: For distances below 50 m the FSPL, including the frequency component, should be considered for UE-UE path loss (32.4 + 20 log f_MHz + 20 log R_km). For distances above 50 m, UMi could be used, or the Xia model, assuming it is valid for the 4 GHz band (Ericsson)
· Recommended WF- for FR1 UE-to-UE model
· For distance below 50m, using FSPL, otherwise for distance above 50m, using Umi model in 38.803.
· The penetration loss reuses the same assumption in TR 38.803.
Issue 1-4-3: LOS probability for gNB-to-gNB pathloss model
· Proposals
· Option 1: for both FR1 and FR2 Uma-to-Uma, if the 2D distance between two Macro gNBs are less than or equal to the ISD, set the LOS probability to X; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.803. (CMCC)
· X = 0.75
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.803
· Option 2: Reuse the same model (including LoS) as in TR 38.828 with h_UT equals to 25m; (Option 1 in previous agreed WF) TBA	Comment by Runsen Tang, Samsung: Please keep the previous agreed Option 1, as we understand the ‘Option 1’ here above is the previous agreed Option 2.
· Option 3: The current path-loss model for gNB-to-gNB was originally developed for gNB-to-UE. Further consider a more relevant pathloss model for gNB-to-gNB propagation where gNB is not moving. 	Comment by Torbjörn Elfström: Originally the model was derived for BS to UE propagation. But now it would make more sense to consider a model where BSs are static. Hence, the probability needs to be considered in a different way. A different model may be needed. In our paper we have a proposal to further look into the feasibility of this model for SBFD coex evaluations. 
· Option4: TBA
· Recommended WF
· TBA
Issue 1-4-4: pathloss model
· Proposals
· Option 1: For SBFD coexistence evaluation use pathloss model described in TR 38.901 for BS-to-UE and BS-to-BS propagation to be aligned with RAN1. Further consider a more relevant pathloss model for BS-to-BS propagation (Ericsson)	Comment by chunxia-CMCC: Please further check proposal 14 and 15 in R4-2302234 which seems contradict to each other inter terms of gNB-to-gNB model, is it suggested to use 38.901 or further consider other pathloss model?
· Option 2: remove the TR 38.901 option in the related cases of current co-ex study assumptions (Samsung)
· Recommended WF
· TBA
0.1.6  Sub-topic 1-5 UE characteristics
In previous meeting WF, the equation for calculating CLx-ile is listed as below:
SNR_target = UE_max_eirp - CLx-ile – ThermalNoise – BS_NoiseFigure + 10*log10(BW)
Issue 1-5-1: CLx-ile definition to correct error in previous WF
· Proposals
· Option 1: CLx-ile = –SNR_target + UE_max_eirp– ThermalNoise – BS_NoiseFigure - 10*log10(BW). (Nokia, Nokia Shanghai Bell)
· Option 2: TBA
· Recommended WF
· Option 1

Issue 1-5-2: FR2 UE antenna orientation in azimuth domain
· Proposals
· Option 1: For FR2 UE, it is not clear how a single-panel UE with random orientation in the azimuth domain between -90 and 90 degrees can resemble a multi-panel UE. Changes in the current assumptions might be required to ensure equivalency between single-panel and dual-panel UEs. (Nokia, Nokia Shanghai Bell)
· Option 2: TBA
· Recommended WF
· BA

Issue 1-5-3: FR2-1 UE antenna element gain
· Proposals
· Option 1: element peak gain equal to 5.5dBi, updated from 3dBi. (Ericsson)
· Option 2: TBA
· Recommended WF
· TBA

In previous meeting WF, UE height is assumed as 1.5 m ≦ hUT ≦ 22.5 m but with the 100% outdoor radio assumption.
Issue 1-5-4: FR2-1 UE height for Urban Macro
· Proposals
· Option 1: 1.5m. (Nokia, Nokia Shanghai Bell)
· Option 2: TBA
· Recommended WF
· Option 1
0.1.7 Sub-topic 1-6 interference modelling
In previous meeting WF, the agreements for self-interference modelling is listed as below.
	The noise floor of SBFD as {N = noise floor + XdB}, and for the value of X, taking 1dB sensitivity degradation due to self-interference of DL transmission as starting point for system level evaluation and feasibility study.
•	Other values lower than 1dB e.g. 0.1dB/0.8dB not precluded pending on the feasibility study 
•	Final values used in co-existence evaluation shall be aligned with feasibility analysis conclusion.


Issue 1-6-1: for self-interference case
· Proposals
· Option 1: For FR1 and FR2-1 determine relevant values for self-interference isolation based on feasibility input. (Ericsson)
· Option 2: TBA
· Recommended WF
· It’s suggested to be aligned with the conclusion from email thread 310.	Comment by Torbjörn Elfström: This agreement was only for calibration purposes. We need to make sure that for regular coex sims we use input from feasibility study. 
· Using relevant values for self-interference isolation based on feasibility input in final simulation. Before any conclusion of feasibility study, 1dB sensitivity degradation is suggested as starting point.

Issue 1-6-2: for co-site inter-sector case
· Proposals
· Option 1: Interference from co-site inter-sector gNBs can be modelled as Noise floor + X dB (for calibration X = -6 dB (equivalent to 144 dB for inter-sector isolation). (Qualcomm CDMA Technologies)
· Option 2: For FR1 and FR2-1 deployment scenario Urban Macro and Urban Micro determine relevant values for 3-sector site leakage based on feasibility input (Ericsson)
· Recommended WF
· It’s suggested to be aligned with the conclusion from email thread 310.
Issue 1-6-3: co-channel inter-subband inter-site case
· Proposals
· Option 1: RAN4 to reuse the legacy gNB ACLR/ACS RAN4 requirements to model the co-channel inter-subband inter-site ACRL/ACS as starting point. (Qualcomm CDMA Technologies)
· Option 2: TBA
· Recommended WF
· It’s suggested to be aligned with the conclusion from email thread 310.
Issue 1-6-4: ACS modelling 
· Proposals
· Option 1: using flat ACS modeling. (ZTE)
· Option 2: TBA
· Recommended WF
· TBA
Issue 1-6-5: noise figure blocking modelling in simulation
· Proposals
· Option 1: For FR1 SBFD coexistence evaluation, include the receiver noise figure blocking model presented in Figure 2.2.4-1 with parameters presented in Table 2.2.4-1. For FR2-1, the same model but with different parameters is suggested (Ericsson R4-2302234)
· [image: ]
Figure 2.2.4-1: Noise figure blocking profile model
· Table 2.2.4-1: Model parameter values 
	Parameter
	Value

	Noise figure (F)
	5 dB

	Peak input power threshold 1 (P1)
	-57.9 dBm

	Peak input power threshold 2 (P2)
	-41.7 dBm

	Noise figure slope 1 (k1)
	0.4 dB/dBm

	Noise figure slope 2 (k2)
	3.0 dB/dBm



· Option 2: TBA
· Recommended WF
· At first find out whether to include above NF blocking modelling into final simulation. 
· Regarding detailed parameters values, it’s suggested to be aligned with the conclusion from email thread 310.

0.1.8 Sub-topic 1-7 gNB characteristics
In previous meeting WF, it is approved to reuse the same antenna configuration as in 38.803 for both FR1 and FR2.
Besides, antenna configuration in TR 38.921 is captured as below for information.
 Table 8.1.2-1: BS array antenna parameters 
	Parameter
	Macro
Sub-urban
	Macro
Urban
	Micro
Urban
	Small cell indoor

	Am (dB)
	30
	30
	30
	30

	SLAv (dB)
	30
	30
	30
	30

	3dB (deg.)
	90 
	90
	90
	90

	3dB (deg.)
	65
	90
	90
	90

	GE,max (dBi)
	6.4
	5.5
	5.5
	5.5

	LE  (dB)
	2.0
	2.0
	2.0
	2.0

	(M, N)
	(16, 8)
	(16, 8)
	(8,8)
	(4, 4)

	Number of supported polarizations, P
	2
	2
	2
	2

	dh (m)
	0.5
	0.5
	0.5
	0.5

	dv (m)
	0.7
	0.5
	0.5
	0.5

	Horizontal coverage range (deg.)
	+/- 60
	+/- 60
	+/- 60
	N/A

	Vertical coverage range (deg.)
	90 to 100
	90 to 120
	90 to 120
	N/A

	Conducted power (before ohmic loss) per antenna element, Ptx (dBm)
	22
(Note 4)
	22
(Note 4)
	16
(Note 5)
	9
(Note 6)

	Mechanical downtilt (deg.)
	6
	10
	N/A
	N/A 
(Note 7)


Issue 1-7-1: gNB antenna configuration
· Proposals
· for FR1 urban macro, reusing the antenna configuration configured in TR 38.921 (ZTE)
· option 1-1: (90, 65) degree beamwidths, element separation (0.5, 0.7) and element peak gain of 6.4 dBi to minimize gain error (Ericsson) 	Comment by chunxia-CMCC: Please further check the proposal, do you suggest to use the macro sub-urban antenna configuration for macro urban?
for option 1-1: moderator note that such configuration is for Macro sub-urban in 38.921 rather than for Urban macro.
· for FR2, 
· reusing the antenna configuration in TR38.803. (ZTE)
· using following parameter values: (90, 90) degree beamwidths, element separation (0.5, 0.5) and element peak gain of 5.5 dBi to minimize gain error (Ericsson)
· Recommended WF
· For FR1 urban macro, update previous agreement and reuse the same antenna configuration as in TR 38.921 for single element structures.	Comment by Torbjörn Elfström: Sub-array structure according to TR 38.803 is still an option.
Issue 1-7-2: SBFD PSD
· Proposals
· Option 1: For SBFD power allocation consider constant PSD for transmitted power, which is the same as for legacy TDD. i.e. for FR1 Urban macro, 26dBm/MHz PSD for antenna config 1 and 29dBm/MHz PSD for antenna config 2. (Ericsson)
· Option 2: TBA
· Recommended WF
· Option 1
Issue 1-7-3: gNB output power for both SBFD configuration 2 and legacy TDD
· Proposals
· Option 1: (Ericsson)
· for FR1, to better reflect real wide area base station implementations and align with RAN1 assumptions use 53 dBm output power instead of 49 dBm. 
· For FR2-1, change base station output power to 43 dBm for Urban Macro 
· Option 2: TBA
Moderator note: 
For FR1, RAN1 approve two options, one is 53dBm and the other is 49dBm. RAN1 will try to choose one option as mandatory and the other as optional.
For FR2, 43dBm/200MHz for dense urban macro.
· Recommended WF
· TBA
0.1.9 Sub-topic 1-8 others
Issue 1-8-1: impact of non-coordinated TDD and SBFD configurations in adjacent as well as co-channel interference studies
· Proposals
· [bookmark: _Hlk127973510]Option 1: RAN4 should study in simulations the impact of non-coordinated TDD and SBFD configurations in adjacent as well as co-channel interference studies. (Charter Communications, Inc in R4-2300145)
· Option 2: TBA
· Recommended WF
· TBA
Issue 1-8-2: switching only downlink-type legacy TDD slots to SBFD slots
· Proposals
· Option 1: To limit the co-channel interference, RAN4 should limit the gNB capability to switching only downlink-type legacy TDD slots to SBFD slots while uplink TDD slots should operate in legacy TDD mode. (Charter Communications, Inc in R4-2300145)
· Option 2: TBA
· Recommended WF
· TBA
Issue 1-8-3: out of band emission requirements for simulation
· Proposals
· Option 1: RAN4 SBFD coexistence study does not consider the out-of-band emission (OOBE). We propose to combine OOBE and ACLR requirements. (CableLabs in R4-2300143)
· Option 2: TBA
· Recommended WF
· TBA
Issue 1-8-4: procedure for throughput cdf estimation
· Proposals
· Option 1: a new procedure for throughput cdf estimation is listed in R4-2300079. (Spark NZ)
· Option 2: TBA
· Recommended WF
· TBA


Topic #2: Calibration results
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4- 2301015
	Samsung
	Calibration data and co-ex study results updates from Samsung

	R4- 2301016	Comment by Runsen Tang, Samsung: Samsung will request a new tdoc after meeting started to include the latest offline submissions of calibration results ‘for information’ purpose.
	Samsung
	Offline calibration collection and summary from Samsung, Samsung, Qualcomm,  CMCC,  ZTE,  Ericsson,  vivo,  CableLabs,  Nokia



Open issues summary
It should be noted that in last meeting, we have approved that Calibration results should not be taken as the final coexistence results.
The deadline for calibration is at the end of RAN4 #106bis meeting. Companies are still encouraged to provide/update calibration data before deadline.	Comment by Runsen Tang, Samsung: Seek clarifications from moderator:
Is this deadline agreed by the meeting in previous WFs?	Comment by chunxia-CMCC: I list it as one issue
Sub-topic 2-1 calibration metric
Issue 2-1-1: new added calibration metric
· Proposals
· Option 1: gNB-to-gNB coupling loss and UE-to-UE coupling loss (Nokia, Nokia Shanghai Bell)
· Option 2: TBA
· Recommended WF
· TBA
Issue 2-1-2: deadline for calibration
· Proposals
· Option 1: at the end of RAN4 #106bis meeting (moderator suggestion)
· Option 2: TBA
· Recommended WF
· Please confirm deadline for calibration and capture into the WF.

1 Topic #3: Preliminary simulation results
Main technical topic overview. The structure can be done based on sub-agenda basis. 
1.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300147
	CableLabs, Charter Communications
	Observation 1: The BS-to-BS ACI introduced by SBFD only slightly degrades the victim legacy TDD network UL SINR when using 100% grid offset. This is likely due to that the 100% grid offset (289 m) minimizes the BS-to-BS ACI.
Observation 2: The SINR degradation due to the BS-to-BS ACI introduced by SBFD becomes severe when the grid offset is reduced from 100% (289 m) to 100 m.
Observation 3: The BS-to-BS ACI introduced by SBFD becomes the dominant interference and it significantly degrades the SINR when the grid offset is reduced to 10 m. If -4.5 dB is adopted as the SINR threshold of the lowest modulation and coding scheme (MCS0) for BPSK, 25% of the area losses the UL coverage due to the BS-to-BS ACI introduced by SBFD.

	R4-2300546
	CATT
	Table 7: SBFD adjacent channel co-existence simulation results
	
	5% throughput degradation (%)
	50% throughput degradation (%)

	FR1 SBFD Urban Macro UL
	
	

	FR1 SBFD Urban Macro DL
	11.46
	4.41

	FR1 legacy TDD Urban Macro UL
	27.27
	3.89

	FR1 legacy TDD Urban Macro DL
	14.86
	1.29

	FR2 SBFD Urban Macro UL
	
	

	FR2 SBFD Urban Macro DL
	10.45
	4.96

	FR2 legacy TDD Urban Macro UL
	
	

	FR2 legacy TDD Urban Macro DL
	8.70
	2.03


This contribution summarizes the simulation results from our company. The simulation results show 50% throughput degradation is within the 5% evaluation criteria.


	R4-2301429
	Huawei, HiSilicon
	Observation 1: For FR1 Uma scenario, Co-existence between SBFD with ‘DU’ configuration and legacy TDD system brings negligible degradation to the DL performance of legacy TDD system. (0.21% DL throughputs degradation @50% observation point at most)   
Observation 2: For FR1 Uma scenario, Co-existence between SBFD with ‘DU’ configuration and legacy TDD system brings limited but acceptable degradation to the DL performance of SBFD system. (4.5% DL throughputs degradation @5% observation point at most)

	R4-2301533
	vivo
	For Urban Macro scenario
	SBFD (DUD/DU) Aggressor->NR TDD DL Victim, the throughput losses are within 5%, which shows these two systems can co-exist;

	R4-2301015
	Samsung
	Calibration data and co-existence results are updated based on last meeting contribution.

	R4-2301695
	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 and the anticipated impact  on the adjacent channel coexistence work.
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: The coupling loss between a scheduled UE and its serving gNB is nearly identical for random and cluster UE deployments in UMa. Thus, it is sufficient for RAN4 to study random UE deployments within the SBFD co-existence framework.  
Proposal: Interference from co-site inter-sector gNBs can be modelled as Noise floor + X dB (for calibration X = -6 dB (equivalent to 144 dB for inter-sector isolation). For the co-channel inter-subband inter-site interference, RAN4 to reuse the legacy gNB ACLR/ACS RAN4 requirements to model the co-channel inter-subband inter-site ACRL/ACS as starting point.
Observation: For FR1 and TDD DL as a victim, no SINR degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.  
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, inter-subband inter-gNB CLI is more impactful compared to inter-subband inter-UE CLI. On the other hand, adjacent channel interference is dominant compared to co-channel interference.  
Observation: For FR2, no SINR degradation is observed when the victim network is SBFD DL compared to legacy TDD DL network. 
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.

	R4-2301733
	ZTE Corporation
	Proposal 1: for FR1 antenna configuration, propose to reuse the antenna configuration captured in TR38.921.
Proposal 2：for FR2 antenna configuration, propose to reuse the antenna configuration captured in TR38.803. 
Proposal 3: for EVM requirement in the IBE mode, propose to consider it based on the following approach:
the received SINR->CQI-> MCS->Modulation order; 
Proposal 4: to reuse the flat ACS model for full duplex coexistence study. 
Observation 1: the interference from FR1 SBFD to NR TDD DL @4GHz seems acceptable by reusing the existing requirement. 
Observation 2: the impacts of Tx EVM on the coexistence performance in NR TDD DL interfering SBFD DL is limited; 
Observation 3: the interference from FR1 NR TDD DL to SBFD DL @4GHz seems acceptable by reusing the existing requirement. 
Observation 4: the interference from FR1 NR TDD DL to SBFD UL are relatively higher than 5% throughput loss.
[Observation 5: the interference from FR2 SBFD to NR TDD DL are relatively higher than 5% throughput loss if reusing the existing requirements.]
[Observation 6: the interference from FR2 NR TDD DL to SBFD at UE side are relatively higher than 5% throughput loss if reusing the existing requirements.]



1.2 Open issues summary
It seems certain simulation parameters are still not stable. It’s unmature to conclude any conclusion in this meeting. Following just list the preliminary simulation results and observations from simulation for information.
1.2.1 Sub-topic 3-1 using legacy UL slot for SBFD

Issue 3-1-1: the feasibility of SBFD in legacy UL slot 
· Proposals
· Option 1: If the coexistence study concluded that the macro SBFD network causes significant BS-to-BS interference to the legacy TDD network, 3GPP should avoid applying SBFD in the uplink TDD timeslots. (CableLabs)
· Recommended WF
· TBD
Observation 3-1-2: comparison of BS-to-BS CLI for different grid shift
it seems different grid shift will introduce different interference level. the larger grid shift, the less interference. The SINR degradation due to the BS-to-BS ACI introduced by SBFD becomes severe when the grid offset is reduced from 100%(298m) to 100m and 10m. (CableLabs, Charter Communications)
· for 100% (298m) grid shift, SBFD interfere legacy TDD UL, The BS-to-BS ACI introduced by SBFD only slightly degrades the victim legacy TDD network UL SINR. 
· for 100m grid shift, The SINR degradation due to the BS-to-BS ACI introduced by SBFD becomes severe when the grid offset is reduced from 100% (289 m) to 100 m 
· for 10m grid shift, The BS-to-BS ACI introduced by SBFD becomes the dominant interference and it significantly degrades the SINR when the grid offset is reduced to 10 m. If -4.5 dB is adopted as the SINR threshold of the lowest modulation and coding scheme (MCS0) for BPSK, 25% of the area losses the UL coverage due to the BS-to-BS ACI introduced by SBFD. 
Observation 3-1-3: if assuming DDDDU configuration for legacy TDD, choice of SBFD configuration (XXXXX vs XXXXU) makes a big difference in the distribution of UL SINR of the victim STDD network. (Ericsson)
1.2.2 Sub-topic 3-2 using legacy DL slot for SBFD for UMa-to-UMa scenario
Most companies doesn’t show the simulation results for gNB-to-gNb interference. Following are detailed observations from simulation results.
Observation 3-2-1: following preliminary simulation results show legacy ACLR and ACS requirements could meet 5% evaluation criteria
	
	FR1 legacy TDD->SBFD
	FR1 SBFD->legacy TDD
	FR2 legacy TDD->SBFD
	FR2 SBFD-> legacy TDD

	CATT
R4-2300147
	50% throughput degradation is within the 5% evaluation criteria only when SBFD is at DL

	Samsung
R4-2301015
	No clear description for final conclusionThe throughput degradation are within 5% evaluation criteria in SBFD aggressor -> NR TDD DL victim cases in FR1 and FR2.	Comment by Runsen Tang, Samsung: We would like to amend the ‘observation’ here for clarification purpose.

	Huawei
R4-2301429
	For FR1 Uma scenario, Co-existence between SBFD with ‘DU’ configuration and legacy TDD system brings limited but acceptable degradation to the DL performance of SBFD system. (4.5% DL throughputs degradation @5% observation point at most)
	 For FR1 Uma scenario, Co-existence between SBFD with ‘DU’ configuration and legacy TDD system brings negligible degradation to the DL performance of legacy TDD system. (0.21% DL throughputs degradation @50% observation point at most)  
	
	

	vivo 
R4-2301533
	
	SBFD (DUD/DU) Aggressor->NR TDD DL Victim, the throughput losses are within 5%, which shows these two systems can co-exist;
	
	SBFD (DUD/DU) Aggressor->NR TDD DL Victim, the throughput losses are within 5%, which shows these two systems can co-exist;

	Qualcomm
R4-2301695
	For FR1 and SBFD DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.
	For FR1 and TDD DL as a victim, no SINR degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.  
	For FR2 and SBFD DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  
	

	ZTE
R4-2301733
	the impacts of Tx EVM on the coexistence performance in NR TDD DL interfering SBFD DL is limited;
the interference from FR1 NR TDD DL to SBFD DL @4GHz seems acceptable by reusing the existing requirement.
	the interference from FR1 SBFD to NR TDD DL @4GHz seems acceptable by reusing the existing requirement.
	
	




Observation 3-2-2: following preliminary simulation results show legacy ACLR and ACS requirements could not meet 5% evaluation criteria
	
	FR1 legacy TDD->SBFD
	FR1 SBFD->legacy TDD
	FR2 legacy TDD->SBFD
	FR2 SBFD-> legacy TDD

	CATT
R4-2300147
	5% throughput degradation is larger than the 5% evaluation criteria. Only provide simulation results when SBFD is at DL

	ZTE
R4-2301733
	the interference from FR1 NR TDD DL to SBFD UL are relatively higher than 5% throughput loss.
	
	the interference from FR2 NR TDD DL to SBFD at UE side are relatively higher than 5% throughput loss if reusing the existing requirements
	the interference from FR2 SBFD to NR TDD DL are relatively higher than 5% throughput loss if reusing the existing requirements



Observation 3-2-3: others
For FR1 and SBFD UL as a victim, inter-subband inter-gNB CLI is more impactful compared to inter-subband inter-UE CLI. On the other hand, adjacent channel interference is dominant compared to co-channel interference. (Qualcomm CDMA Technologies)
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. (Qualcomm CDMA Technologies)
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