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Topic #1: Simulation assumption
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304060
	Qualcomm CDMA Technologies
	Observation: From the ongoing calibration work for FR1 and FR2, it can be observed that legacy TDD DL operation is not impacted by SBFD operation in the adjacent channel. 
Observation: Companies are encouraged to finalize the calibration work prior to the May meeting to enable the discussion of the RF requirements in RAN4 may meeting. 
Proposal: RAN4 to adopt the calibration framework and agreed system parameters to discuss the impact on RF requirements in the RAN4 meeting.
Proposal: RAN4 to model the co-site inter-sector inter-gNB CLI as Noise floor + X dB, where 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 SBFD DL as a victim, no SINR degradation is observed compared to legacy 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 SBFD UL as a victim, it is observed that the SNR target of 15 dB is not met.
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: For FR2 and SBFD UL as a victim, no SINR degradation is observed compared to legacy TDD DL network.

	R4-2304092
	Ericsson
	In this contribution all simulation assumptions are collected in a structured manner with the intention to collect the information in the SBFD technical report TR 38.858. For FR1 urban macro parameters seems to be close to complete for both calibration phase and coexistence phase. For FR2, some open issues remain. 

In the process of creating the technical background information for TR 38.858, Annex D following observations was identified: 
Observations 1: For a coexistence evaluation no preference on priority among coexistence cases should be considered. All cases should be studied to be able to conclude on SBFD coexistence impact. 
Observation 2: For the coexistence evaluation between Urban Macro to Micro network deployment scenario the definition of network grid shift and relevant distance between Macro BS and Micro BS needs some further discussion. 
Observation 3: It can be noticed that the description of path-loss models requires some further improvements to capture essential details such as penetration loss for BS-to-UE path which is currently captured in a non-consistent manner. 
Observation 4: For Urban Macro the assumed antenna parameters would correspond to a non-physical antenna where the antenna model will produce incorrect gain. Using the optional sub-array parameters would minimize the gain error. 
Observation 5: The current FR2-1 BS antenna parameters would correspond to a non-physical antenna associated with a gain error of more than 2 dB. 

To progress the work, we propose following:
Proposal 1: For configurations where different kinds of slots are used in the same frame, calculate throughput per slot and then sum up total throughput as the sum over all allocated slots. 
Proposal 2: For FR1, harmonize victim and aggressor carrier configuration. For micro use 100 MHz carrier bandwidth and same allocation as used for urban macro. 
Proposal 3: For FR1 Micro BS set BS output power to 47 dBm and for FR1 indoor BS set output power to 33 dBm. 
Proposal 4: For FR1 Micro BS, use an array structure defined as (Mg,Ng,M,N,P)=(1,1,2,4,2), where (dH,dV)=(0.5,2.1)λ, (3dB,3dB)=(90,65) o  and SLAv=30 dB, Am=30 dB, GE,max=6.4 dBi with a vertical sub-array defined as Msub=3, dv,sub=0.7, subtilt=0 o.
Proposal 5: For FR1 Micro BS use 10 dB noise figure based on technical background for TS 38.104 reference sensitivity requirement.
Proposal 6: For FR1 micro and (indoor) BS use ACS values defined in TS 38.104 for medium range BS and local area BS. Use ACS equal to 41 dB for Micro BS and 38 dB for Indoor BS. 
Proposal 7: For FR2-1 Urban Macro BS set optional BS maximum transmitter power to 40 dBm. 
Proposal 8: For FR2-1 BS use following antenna 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 set maximum transmitter UE power to 23 dBm TRP. 

At the end of this contribution a draft text proposal to TR 38.585, Annex D with RAN4 coexistence simulation parameters is for discussion. The goal is to approve a revised version including feedback from the meeting discussion.

	R4-2304093
	Ericsson
	In this contribution we present simulations results relevant for several coexistence cases with the aim to study impact on adjacent network where SBFD and STDD is victim and aggressor. 
Two sets of co-existence simulations have been presented in this paper. One set assumes unrealistic self-interference and inter-sector isolation to reduce the impact of interference to 1 dB of desensitization. Both advanced electromagnetic simulations as well as presented measurements results have indicated that the isolation levels needed to limit the desensitization to 1 dB are not realistic.
Realistic assumption is based on induced interference based on reasonable and achievable isolation levels considering inter-sector isolation.
This is to ensure that realistic assessment of co-existence is performed and thus cover the impact from STDD towards SBFD in particular in UL and impact of SBFD to STTD in particular is properly studied.
In addition, RAN4 need to consider increasing the priority of some simulation assumptions e.g., grid shift to properly address real-life deployments and challenges as discussed in this paper.
From the simulation results the following observations have been identified:
Observation 1: Coexistence cases 1 and 2 are expected to evaluate the impact of UE-UE CLI on legacy operator. For this reason, they have to be evaluated in scenarios where UE-UE issues are exposed and not hidden. Uniform distribution of users reduces the impact of UE-UE issues and is at risk of hiding potential UE-UE issues.
Observation 2: Optimistic assumptions with respect to SBFD isolation values, for self and inter-sector interference should be included in the evaluation because they guarantee that the UL of SBFD is not disrupted by its own internal CLI, and consequently a coexistence evaluation would not be possible.
Observation 3: The operation of the DL of a legacy TDD network impacts the UL SINR performance of an SBFD network, since the UL sub-band is victim if BS-BS CLI.
Observation 4: It is important to study also clustered scenarios since they expose the existence of UE-UE CLI.
Observation 5: The inter-site BS-BS CLI generated by the legacy STDD against the UL SBFD reduces the UL SBFD throughput significantly more than 5% compared to the baseline, when a realistic GS 10% is considered.
Observation 6: SBFD DL is not impacted by ACI in coexistence case 6, but the internal interference is what determines the DL performance. In clustered case, 5%tile throughput is impacted by internal UE-UE CLI.
Observation 7: The operation of a neighbour SBFD network impacts the UL SINR performance of an STDD legacy network, since the UL is victim of BS-BS CLI generated by the SBFD DL sub-band. The study of this case should be prioritized.
Observation 8: The inter-site BS-BS CLI generated by the SBFD DL sub-band against the UL STDD reduces the throughput significantly more than 5% compared to the baseline, when a realistic GS 10% is considered. So this is an important coexistence case.
Observation 9: STDD DL 5%tile throughput is impacted by ACI in coexistence case 2 when users are clustered. 
Observation 10: When realistic assumptions for inter-sector isolation are considered, the inter-sector interference is so high that the SBFD receiver can get blocked, in general more than happens for the optimistic case. The wideband received power at SBFD UL depends on different aspects, such as the antenna configuration. When the receiver is not blocked, the SBFD UL sub-band is so interfered that hardly UL traffic can be transmitted on these resources.
Observation 11: For coexistence case 4, irrespective of the inter-sector isolation assumptions (optimistic or realistic), the UL of the legacy system can be seriously impacted by the DL SBFD operator, in all the studied cases the throughput loss is higher than 5%. This is why this case should be prioritized in the coexistence study.
Observation 12: Differently from the optimistic case, where STDD DL 5%tile throughput is impacted by ACI in coexistence case 2 when users are clustered, with throughput loss values exceeding the threshold of 5%, in the realistic case the DL STDD is not impacted by the SBFD UL activity. The reason is that the UL of SBFD when it coexists with STDD is often blocked or anyway so highly interfered that hardly traffic can go through these resources and consequently generate any UE-UE CLI.

To progress the work, we also present the following proposals for approval:
Proposal 1: To include in the evaluation clustered scenarios where UEs of different operators happen to be at reduced distance among each other, in the same cluster area. A similar cluster model to the one that has been defined in RAN1 can be considered for evaluation in RAN4, especially in scenarios where the DL is the victim in the evaluations.
Proposal 2: To improve the priority of coexistence evaluation cases 3 and 4 to carefully evaluate the UL coexistence performance of STDD legacy network. 
Proposal 3: To include in the study both optimistic and realistic isolation assumptions for SBFD self-interference and inter-sector interference isolation values. 
Proposal 4: For FR1 inter-sector isolation we propose the value of 75 dB.

To understand how two networks operating STDD and SBFD at adjacent channels within the same band will coexist it is preferable to study two cases. In this contribution we presented results for an optimistic case and a realistic case with the intention to understand the impact related to induvial interference source.  
It can be concluded that the introduction on SBFD in an adjacent channel within a band where a legacy TDD network operates will bring some interesting challenges with respect to coexistence. 
At the end of this contribution in section 5 more details related to simulation assumptions used to produce the results presented in this contribution can be found. 


	R4-2304190
	CMCC
	Proposal 1: for UMI scenario, the same simulation parameter as in 38.803 is suggested. 
Proposal 2: it’s suggested to reuse the following parameters as in 38.921 for FR1 antenna.
	Parameter
	Macro
Sub-urban

	Am (dB)
	30

	SLAv (dB)
	30

	3dB (deg.)
	90 

	3dB (deg.)
	65

	GE,max (dBi)
	6.4

	LE  (dB)
	2.0

	(M, N)
	(16, 8)

	Number of supported polarizations, P
	2

	dh (m)
	0.5

	dv (m)
	0.7

	Horizontal coverage range (deg.)
	+/- 60

	Vertical coverage range (deg.)
	90 to 100


Observation 1: the impact of antenna number to final simulation result is large, e.g. about 6dB SINR difference. it’s reasonable to align antenna number configuration in simulation with feasibility study.
Proposal 3: for FR1 SBFD configuration, 16*8 for antenna configuration 1 and 8*8 for antenna configuration 2 is suggested.
Proposal 4: it’s suggested to report the probability of the blocking case i.e. the probability when total input power is larger than -25dBm at gNB side for WA according to NF modelling.
Proposal 5: SBFD SI will not be delayed by low priority scenarios. even when there is still no conclusion of low priority scenarios at target Dec.12 meeting, this SBFD SI could be closed.
Proposal 6: the deadline for low priority scenarios.
· The deadline for FR1 and FR2 urban hotspot-to-urban hotspot scenario is at August meeting (RAN4 #108). i.e. if there is still no any input of urban hotspot simulation results, we will down-select this scenario in this SI.
· The deadline for FR1 urban micro scenario is at August meeting (RAN4 #108).  i.e. if there is still no any input of Umi/indoor simulation results, the legacy conclusion in TR 38.828 will be referred or we will we will down-select this scenario in this SI.
· The deadline for FR1 and FR2 indoor-to-indoor scenario is at August meeting (RAN4 #108).  i.e. if there is still no any input of Umi/indoor simulation results, the legacy conclusion in TR 38.828 will be referred or we will we will down-select this scenario in this SI.
Proposal 7: the companies that doesn’t show calibration results until this meeting could also provide final simulation in future meeting but have to company with calibration results to confirm their simulation results are aligned with other companies.


	R4-2304195
	CMCC
	Preliminary simulation results without explicit observation and proposals. Further input is needed.

	R4-2304434
	CATT
	Table 10: SBFD adjacent channel co-existence simulation results
	
	5% throughput degradation (%)
	50% throughput degradation (%)

	FR1 SBFD Urban Macro UL
	
	3.81

	FR1 SBFD Urban Macro DL
	12.92
	1.90

	FR1 legacy TDD Urban Macro UL
	100.00
	3.13

	FR1 legacy TDD Urban Macro DL
	18.66
	2.49

	FR2 SBFD Urban Macro UL
	9.80
	3.78

	FR2 SBFD Urban Macro DL
	6.97
	3.23

	FR2 legacy TDD Urban Macro UL
	5.21
	1.13

	FR2 legacy TDD Urban Macro DL
	6.65
	3.14


This contribution summarizes the simulation results from our company. The simulation results show 50% throughput degradation is within the 5% evaluation criteria. 5% throughput of baseline and “baseline+ACI” are both 0 in FR1 SBFD Urban Macro UL scenario.


	R4-2304536
	Nokia, Nokia Shanghai Bell
	Observation 1: For UMa scenarios, re-using the LOS probability from TR 38.828 results in very low LOS probability between gNBs within the inter-site distance. This differs from real UMa deployments in which gNBs are on rooftops and mostly in LOS.
Proposal 1: For UMa scenario and for both FR1 and FR2, if the 2D distance between two Macro gNBs is less than or equal to the ISD, set the LOS probability to X (X = 0.75); Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.803.
Observation 2: Our opinion is that both cases (case #1 and case#2) will generate the same adjacent channel interference and therefore the conclusions in terms of coexistence will be the same.
Proposal 2: Companies are encouraged to discuss whether the distinction between {DU} and {DUD} cases is expected to bring different conclusions from a adjacent channel coexistence simulation perspective
Proposal 3: In cases with grid shift  > 0%, the second operator base stations should be placed according to Option 1-1
Observation 3: 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.
Proposal 4: Consider the following for the calculations of the SBFD UL SINR without adjacent channel interference:

Where,
·  is the gNB self-interference component and can be calculated as: 
· , with  being the ratio of self-interference cancellation (RSIC)
·  is the gNB-gNB co-site co-channel inter-subband interference and can be calculated as:
·  = , with    being the interference suppression capability of co-site inter-sector co-channel inter-subband CLI and it can be calculated as:
· , being ACIR the combined efffect of ACLR and ACS
·  is the gNB-gNB inter-site co-channel inter-subband interference and can be calculated as:
·  = 

Observation 4: Coexistence simulations shows that, for Case 2, there is minimal impact on the victim NR TDD DL SINR between having NR TDD DL or SBFD as the aggressor technology in the adjacent channel. 
Proposal 5: The priority of the Urban Hotspot scenario should be set to “High” as this scenario is expected to provide more insights about SBFD coexistence due to the presence of UE-to-UE cross-link interference.  
Observation 5: Coexistence simulations shows that, for Case 6, there is minimal impact on the victim SBFD DL SINR between having NR TDD DL or not as the aggressor technology in the adjacent channel. 
Observation 6: Coexistence simulations shows that, for Case 6, the presence of DL transmissions on the adjacent channel show clear degradation of the SBFD UL SINR.

	R4-2305248
	Samsung
	calibration data and the updated co-ex study results from samsung.

	R4-2305249
	Samsung
	Observation 1: The Urban Macro antenna parameters from TR 38.921 that agreed in #106 meeting was questioned by the proponent companies. And we are almost at the end of the adjacent channel co-ex study phase that was in the original work plan of this study item. The FR1 and FR2 gNB antenna parameters are still not fixed yet.
Proposal 1: Considering the discussion history of antenna model, the mis-representation concern raised on the above agreement in #106 meeting, and the work plan of this study item, we propose to follow the initial agreement to reuse the TR 38.828 antenna parameters for both FR1 and FR2 gNB. For the normalization error, we propose to state clearly in the TR with the following same wording from Section 5.2.3.7 of TR 38.828. 
	5.2.3.7	Antenna modelling



Note the above gives the correct antenna array radiation pattern, however the correct gain is only achieved if the element pattern  is selected for the exact element spacing. For other element spacing’s, the element pattern  must be separately calculated such that it is correct for the element spacing (dg,H and dg,V). If  is not linked to the element spacing then the calculated absolute gain may diverge from the correct value in a manner that varies as the beam is steered.
The correct composite array radiation pattern directivity(D) is given by:

	,
The composite array radiation pattern gain can then be calculated as:

	

Where L is the Loss associated with the antenna. This is currently included in the estimate for element gain , and is 1.8dB.



Observation 2: The SBFD antenna configuration 1 has 3dB less in its Rx gain in SBFD UL, and 6 dB less in Tx EIRP in SBFD DL comparing to the SBFD antenna configuration 2 and legacy TDD systems. Such assumption would result in un-comparable adjacent channel interference compared to other configurations or legacy TDD systems. 
Proposal 2: For a comparable co-ex study evaluation, we propose to consider the SBFD antenna configuration 1 with power boost capability to have 3 dB more Tx power, which would result in same power spectral denstiy, i.e. 49 dBm/100MHz for FR1 and 30 dBm/200MHz for FR2, as agreed in R4-2302888.

Observation 3: In co-ex study simulation, the current SBFD uplink power control scheme is considered before the co-site co-sector and inter-sector inter-subband interference was added to the SINR. Thus in the simulation, the uplink power control scheme was not correctly performed to reach its targeted SNR, given those above-mentioned interference should be included in the ’Noise’ when gNB measuring the uplink SNR from UE. 
Proposal 3: We propose to consider the uplink power control scheme for SBFD UL after the implementation of the co-site co-sector and co-site inter-sector gNB-gNB interference in simulation, so that the noise floor raising of these interference would correctly result in the CLx-ile of the uplink power control scheme. The proposed CLx-ile for this SBFD UL case would be: 
CLx-ile = –SNR_target + UE_max_eirp– ThermalNoise – BS_NoiseFigure - 10*log10(BW)
Where, for SBFD UL power control, the BS_NoiseFigure should consider the noise figure desense introduced by the co-site co-sector self-interference and co-site inter-sector gNB-gNB interference modelling.

Observation 4: Our simulation results, as shown in above figures and tables, reflects that the new assumption including layouts which differs from the ones that were used to derive ACLR and ACS would results in the exceedance of the traditional 5% throughput loss criteria between two legacy TDD DL systems. And the causes behind this observation is that either the current assumptions would lead to more ACI impact than the ACIR were designed, or it is the result of implementation differences. Regardless of the actual cause of such mismatch of current simulation assumption and ACIR assumption, this information should be taken into account when we consider the evaluation criteria and required ACIR for SBFD system.
Proposal 4: For SBFD DL as victim, analysing the throughput degradation, SINR degradation, and required ACIR from legacy TDD DL ACI should take into account the impact between two legacy TDD DL systems under the same co-ex study assumptions. For fair comparison, the 5% evaluation criteria should not be naturally applicable to those cases where two legacy systems co-ex would also exceed such criteria, due to the mismatch of the legacy ACIR and current assumptions in SBFD co-ex study.

Observation 5: From our simulation results, we observe very limited differences between the SBFD DUD and DU assumptions in co-existence study. Considering these two options with very limited differences would double the simulation time with no gain from co-ex study simulation perspective.
Proposal 5: Due to the very limited diffrences, we propose to further reduce the cases for DUD and DU down to DUD (or DU), while clearly stating that the results and corresponding conclusion would also apply to DU (or DUD) respectively. This would save half of all our simulation time.

Observation 6: From the agreed WF for RF impact on UE in #106, R4-2302977, some co-ex study related assumptions were discussed, converged and sent to RAN1 as study assumption, including UE NF and UE ACLR.
Proposal 6: For UE ACLR in co-ex study, we propose to apply the agreed WF from R4-2302977, which consists of following:
1. UE ACLR is modelled as 30 dB at max power, and improves 1dB/dB with backoff up to a maximum 10 dB of improvement. So this means at 10 dB backoff the ACLR is 40 dB.
1. FR2-1 ACLR mode for SBFD sims: 24 dB based value improved 1 dB/dB for up to 10 dB, similar approach as FR1.

Proposal 7: For UE NF in co-ex study, we propose to apply the resulting values from the UE impact discussions, if there will be any. Otherwise, the co-ex study could continue using the existing agreed NF. 
Below are the agreed WF in R4-2302977 for reference:
1. Use a fixed value noise figure model for the purpose of system level simulation for SBFD
1. FR1 noise figure value in the range [7 to 9 dB]
1. FR2-1 noise figure value in the range [7.5 to 10 dB]

Observation 7: We are quite delayed according to previous agreed work plan, and there had been many co-ex study results submission/share from multiple companies at least on high priority scenario – Urban Macro already. 
Proposal 8: We propose to finalize the official calibration phase after this meeting as agreed in #106, so that the contributing companies can focus on delivering co-ex study results and discuss results alignment in the coming meetings.
Proposal 9: We propose to start collecting the Urban Macro, i.e. the high priority scenario, co-ex study results starting from this meeting, and start to discuss the results analysis based on the collected results.
Observation 8: From the conclusion of TR 38.828, the CLI in Indoor cases is not an issue. And in addition, from the #104 meeting, the contributions from companies had repeatedly stated that the UE-UE CLI impact is very low and can be ignored compared to other dominant interferences. Moreover, the Indoor cases received no interests so far in the calibration phase.
Proposal 10: Given the prior conclusion from CLI TR 38.828, the previous contributions received and the lack of interests expressed in the calibration phase for some scenarios, we propose to set up a deadline for them. For any of the scenarios that required to be simulated and studied, the reasonable deadline for completeness of assumption should be in #107 meeting, and the results collection should at least started from #108 meeting. And then we need leave #108bis meeting for final results check and summarizing, and #109 meeting for final drafting.
· For Indoor: If no further efforts/interests is presented, including contribution to complete assumptions, offline efforts for calibration, and study results submission and discussion for Indoor scenario, we propose to draw conclusion that the co-ex results should be no issue for Indoor scenarios based on current information and conclusion from TR 38.828.
· For UMi, we propose similar approach as above. 
· For Urban Hotspot, UMa-UMi case, FFS how to treat them if lack of contribution.

Observation 9: For Scenario 1 Case 1, the results suggested that the throughput degradation of TDD DL from both SBFD antenna configuration 1 and 2 are under 5% for cell-edge and cell-average. No performance degradation relating to ACLR/ACS was observed.
Observation 10: For Scenario 1 Case 2, the results suggested that the throughput degradation of TDD DL from both SBFD antenna configuration 1 and 2 are under 5% for cell-edge and cell-average. No performance degradation relating to ACLR/ACS was observed.
Observation 11: For Scenario 1 Case 5,
· The results suggested that for SBFD UL, the throughput degradation are under 5% for cell-edge and cell-average. 
· For SBFD DL, the throughput degradation is 5.72% at cell-edge, but it is still less than the targeted performance degradation of designed ACLR and ACS, which would results in 7.26% degradation between two legacy TDD DL systems under current assumptions.
· No performance degradation relating to ACLR/ACS was observed.
Observation 12: For Scenario 1 Case 6,
· The results suggested that for SBFD UL, the throughput degradation are under 5% for cell-edge and cell-average. 
· For SBFD DL, the throughput degradation is 5.82% at cell-edge, but it is still less than the targeted performance degradation of designed ACLR and ACS, which would results in 7.26% degradation between two legacy TDD DL systems under current assumptions.
· No performance degradation relating to ACLR/ACS was observed.
Observation 13: For Scenario 4 Case 1, the results suggested that the throughput degradation of TDD DL from both SBFD antenna configuration 1 and 2 are under 5% for cell-edge and cell-average. No performance degradation relating to ACLR/ACS was observed.
Observation 14: For Scenario 4 Case 2, the results suggested that the throughput degradation of TDD DL from both SBFD antenna configuration 1 and 2 are under 5% for cell-edge and cell-average. No performance degradation relating to ACLR/ACS was observed.
Observation 15: For Scenario 4 Case 5, the results suggested that the throughput degradation of both SBFD UL and DL from legacy TDD DL are under 5% for cell-edge and cell-average. No performance degradation relating to ACLR/ACS was observed.
Observation 16: For Scenario 4 Case 6, the results suggested that the throughput degradation of both SBFD UL and DL from legacy TDD DL are under 5% for cell-edge and cell-average. No performance degradation relating to ACLR/ACS was observed.

Proposal 11: We proposed to take into account our Observation 9~16 and detailed results in R4-2305248 for results collection and results analysis.

	R4-2305250
	Samsung
	Collection of SBFD calibration results before this meeting.

	R4-2305399
	ZTE Corporation
	In this contribution, we want to share some further views and initial simulation results on the coexistence of full duplex BS in the adjacent channel scenario and proposals are made as following:
Observation 1: the interference from FR1 NR TDD DL to SBFD DL @4GHz seems acceptable by reusing the existing requirement. 
Observation 2: the interference from FR1 SBFD to NR TDD DL @4GHz seems acceptable by reusing the existing requirement.

	R4-2305558
	Huawei, HiSilicon
	In this contribution we discussed on co-existence study for NR duplex operation. According to the contribution, we have the following observation: 
Observation: For FR1 Uma scenario, Co-existence between SBFD with ‘DU’ configuration and legacy TDD system brings degradation to the UL performance of legacy TDD system. (23.45% DL throughputs degradation @50% observation point)   

	R4-2304036
	Spark NZ Ltd
	RAN4 and RAN 1 simulation assumptions and performance degradation methodology should be aligned.



Open issues summary
0.1.1 Sub-topic 1-1 General part
Issue 1-1-1: timeline for co-existence simulation
· Proposals
· Option 1: SBFD SI will not be delayed by low priority scenarios. even if there is still no conclusion of low priority scenarios at target Dec.12 meeting, this SBFD SI could be closed. (CMCC)
· Option 2: the deadline for low priority scenarios (CMCC)
· The deadline for FR1 and FR2 urban hotspot-to-urban hotspot scenario is at August meeting (RAN4 #108). i.e. if there is still no any input of urban hotspot simulation results, we will down-select this scenario in this SI.
· The deadline for FR1 urban micro scenario is at August meeting (RAN4 #108).  i.e. if there is still no any input of Umi/indoor simulation results, the legacy conclusion in TR 38.828 will be referred or we will we will down-select this scenario in this SI.
· The deadline for FR1 and FR2 indoor-to-indoor scenario is at August meeting (RAN4 #108).  i.e. if there is still no any input of Umi/indoor simulation results, the legacy conclusion in TR 38.828 will be referred or we will we will down-select this scenario in this SI.
· Option 3: Given the prior conclusion from CLI TR 38.828, the previous contributions received and the lack of interests expressed in the calibration phase for some scenarios, we propose to set up a deadline for them. For any of the scenarios that required to be simulated and studied, the reasonable deadline for completeness of assumption should be in #107 meeting, and the results collection should at least started from #108 meeting. And then we need leave #108bis meeting for final results check and summarizing, and #109 meeting for final drafting.
· For Indoor: If no further efforts/interests is presented, including contribution to complete assumptions, offline efforts for calibration, and study results submission and discussion for Indoor scenario, we propose to draw conclusion that the co-ex results should be no issue for Indoor scenarios based on current information and conclusion from TR 38.828.
· For UMi, we propose similar approach as above. 
· For Urban Hotspot, UMa-UMi case, FFS how to treat them if lack of contribution.

· Recommended WF
· It’s suggested to approve following timeline and strictly implement this timeline.
	date
	RAN4 meeting
	Target for high priority scenario

	2023-04
	RAN4#106bis
	· Deadline for official calibration phase, note 1
· start collecting co-ex study results

	2023-05
	RAN4#107
	· deadline for completeness of all assumptions
· collecting co-ex study results

	2023-08
	RAN4#108
	· deadline for collection of simulation results for high priority scenario
· conclude co-existence results i.e. ACIR for high priority scenario
· collecting simulation results for low priority scenario if any, note 2

	2023-10
	RAN4#108 bis
	· final results check and summarizing
· conclude co-existence results i.e. ACIR for low priority if any

	2023-12
	RAN4#109
	· TR drafting

	Note 1: the companies that doesn’t show calibration results until this meeting could also provide final simulation in future meeting but have to company with calibration results to confirm their simulation results are aligned with other companies.
Note 2: if no simulation result is received in RAN4 #108, corresponding low priority scenario would be skipped in this SI.



Issue 1-1-2: alignment between RAN1 and RAN4
· Proposals
· Option 1: RAN4 and RAN 1 simulation assumptions and performance degradation methodology should be aligned. (Spark NZ. Ltd)
· Option 2: TBA
· Recommended WF
· TBD


Sub topic 1-1
	Company
	Comments

	Qualcomm
	Issue 1-1-1:
We agree in general with the WF. From the calibration efforts over the past two meetings, progress has been achieved on the calibration (minor deltas to be improved for FR2, but we can further discuss those during this meeting). Given the timeline, it is important to “freeze” simulation assumptions this meeting and aim to discuss simulation results and impacts on RF requirements from May meeting. It is understood that some companies might want to consider different scenarios or assumptions, but we should try in this meeting to agree on all baseline parameters that will enable the discussion on the actual simulation results. 
Note 1 in the recommended WF is not clear.
Issue 1-1-2:
We had this discussion in RAN4 on the alignment between RAN1 and RAN4 and we agreed in RAN4 that due to the different objectives of the coexistence work in RAN1 and RAN4, each group should have freedom to define their parameters. It is naturally desirable to align general parameters (if possible) between RAN1 and RAN4, but given the timeline and effort in the calibration effort, we would like to propose to continue with the agreed parameters to progress the coexistence study in RAN4. 

	CableLabs
	Issue 1-1-1: we agree with the timelines. The last row “RAN4#109” should be in 2023-11 rather than 2023-12.
Issue 1-1-2: it’s good to align RAN1 and RAN4 assumptions when possible. But it’s unnecessary to align all assumptions.

	Samsung
	Issue 1-1-1:
We support part of the recommended WF about the work plan for co-ex study and results collection.
We have comments on Note 2: we believe at least for Indoor and Micro case, if the results are not presented in the last day. We could at least build some analysis and conclusions based on the results from TR 38.828 and the observations from available studies. 
Because from CLI TR, the worst scenario is Urban Macro, and from current analysis, the worst part is the gNB-gNB CLI link. If Urban Macro case results in acceptable performance in ACI co-ex study, we believe the results for Indoor and Micro would only be better.

Issue 1-1-2:
If this proposal is for this study, it had been agreed since #104bis meeting that RAN4 assumptions would not simply adopt RAN1 assumptions. The methodologies and purposes are different from two WGs, which is discussed, recognized and agreed for this work in RAN4.
And if this proposal is for general study methodology in RAN4 to be aligned with RAN1, we support it to be discussed in a different place, as it would impact all co-ex studies in RAN4.

	Ericsson
	Issue 1-1-1:
Regarding the priority we have concern on case 3 and 4 is not high priority. Since we have a discussion to reducing the scope by bot doing both {DU} and {DUD} we see that we have time to look into case 3 and 4 as high priority. 
We see that calibration results are starting to align. Still some further discussion, especially regarding FR2 is needed. We see that calibration results indicates that we can freeze calibration assumptions in May. However, there are still some big challenges to solve with respect to calibration assumptions related to real deployment scenarios (including feasibility aspects). To be able to conclude the coexistence evaluation we need to have parameters also for assumptions beyond the calibration assumptions. The assumptions used for calibration includes scenarios where interference is minimized. 
When it comes to collection of results, we need to also include low and high priority. We see no need to not include low priority cases. We suggest removing the priority aspect in proposed draft plan.
Issue 1-1-2:
We think that the basic principle must be to align RAN1 and RAN4 assumptions to be able to conclude in the TR. However, we also see that RAN1 use typical characteristics for RF parameters, while RAN4 often uses minimum RF performance specified in RAN4 specifications. For propagation modelling, we suggest to align as much as possible. Especially the pathloss between BS-to-BS, since this is an essential part of coexistence. And this model is a bit questionable since is derived for BS-to-UE originally. We also, see that current power for FR2 UE to very low in RAN4. This should be aligned with RAN1.  

	Nokia, Nokia Shanghai Bell
	Issue 1-1-1:
In principle we are fine with WF. 
Issue 1-1-2:
Our preference was to align simulations assumptions between RAN1 and RAN4. 
We agree that there is misalignment between RAN4 and RAN1 on certain simulation assumptions. Our intention since the beginning of the SI was to align RAN4 assumptions to the agreed RAN1, e.g., assume the same channel model for BS-BS links, UE clustering methodology, BS antenna configuration, etc. A similar initiative was also triggered by RAN1 during RAN1 #112 to align on parameters such as channel bandwidth, transmit power and noise figure. As result of this, some parameters were changed but there are still some inconsistencies, e.g., RAN4 adopts TR 38.803 equations for the BS-BS link while RAN1 uses TR 38.901. Given the time frame, we hardly see any further alignment between both WGs and our proposal is to clearly state the difference between RAN1 and RAN4 assumptions on the TR.
We also agree that the simulation methodology between RAN1 and RAN4 is quite different, but we think each WG has different targets. In RAN1, we are interested in pure system performance, and we carefully model aspects such as time and frequency varying channel, link-adaptation, MIMO, dynamic scheduling, etc... On the other hand, RAN4 analyzes coexistence of technologies and assumes worst-case conditions with simplified and static assumptions. For instance, differently from RAN1, RAN4 do not model any small-scale fading and assumes full buffer traffic. We think that it is hard to find alignment between the methodologies of RAN1 and RAN4.

	ZTE
	Issue 1-1-1:
In principle we are fine with WF.  In addition, it’s better to have summarized simulation assumption contained in single TP to facilitate the platform building, otherwise we need to track the simulation assumptions in different TPs or WFs.
Issue 1-1-2:
In principle we need to have the alignment between RAN1 and RAN4. However for some assumptions .e.g. small scale channel modelling, that is not used in coexistence study before, therefore we don’t see the necessity to add it here.

	Huawei
	Issue 1-1-1:
OK with the timeline.  
Issue 1-1-2:
We are reluctant to further align the simulation assumptions between RAN1 and RAN4, RAN4 co-existence evaluation can be continued with the agreed simulation assumptions/parameters.

	MediaTek
	Issue 1-1-1:
In general we are ok with the recommended WF. Just one clarification question: for low priority scenarios, is it ok to submit simulation results in RAN4#108-bis?
Issue 1-1-2: alignment between RAN1 and RAN4
Simulation assumptions between RAN1 and RAN4 could differ for some parameters, since the focus and purpose could be different. 

	CATT
	Issue 1-1-1:
We are fine with the WF.
Issue 1-1-2:
We don’t think need to align further.

	CMCC
	Issue 1-1-1:
Recommended WF is OK for us.
Issue 1-1-2: alignment between RAN1 and RAN4
Continue simulation with previous approved simulation parameters and methodology. No need to alignment of parameters and methodologies between RAN1 and RAN4..




0.1.2 Sub-topic 1-2 Performance metric for SBFD
Issue 1-2-1: ACIR evaluation criteria
· Proposals
· Option 1: For SBFD DL as victim, analysing the throughput degradation, SINR degradation, and required ACIR from legacy TDD DL ACI should take into account the impact between two legacy TDD DL systems under the same co-ex study assumptions. For fair comparison, the 5% evaluation criteria should not be naturally applicable to those cases where two legacy systems co-ex would also exceed such criteria, due to the mismatch of the legacy ACIR and current assumptions in SBFD co-ex study. (Samsung)
· Option 2: TBA
· Recommended WF
· TBD
Issue 1-2-2: collection of blocking probability
· Proposals
· Option 1: it’s suggested to report the blocking probability i.e. the probability when total input power is larger than -25dBm at gNB side for WA according to NF modelling. (CMCC)
· Option 2: TBA
· Recommended WF
· TBD
Issue 1-2-3: throughput calibration for different slots configuration per frame
· Proposals
· Option 1: 1 For configurations where different kinds of slots are used in the same frame, calculate throughput per slot and then sum up total throughput as the sum over all allocated slots. (Ericsson， R4-2304092)
· Option 2: TBA
· Recommended WF
· TBD

Issue 1-2-4: SBFD UL SINR calculation
· Proposals
· Option 1: Consider the following for the calculations of the SBFD UL SINR without adjacent channel interference: (Nokia, Nokia Shanghai Bell)

Where,
·  is the gNB self-interference component and can be calculated as: 
· , with  being the ratio of self-interference cancellation (RSIC)
·  is the gNB-gNB co-site co-channel inter-subband interference and can be calculated as:
·  = , with    being the interference suppression capability of co-site inter-sector co-channel inter-subband CLI and it can be calculated as:
· , being ACIR the combined efffect of ACLR and ACS
·  is the gNB-gNB inter-site co-channel inter-subband interference and can be calculated as:
·  = 

· Option 2: Align with the conclusion from feasibility study if any in the future (R4-2302888). If no clear value is provided before #107 meeting, the WF from R4-2220246 as below should be used.
· For gNB self-interference considering as: Noise floor -6 dB 
· For co-site inter-subband inter-sector gNB-gNB CLI as: Noise floor +X dB 
· For medium and local BS: X= -6dB
· For wide-area BS: X=-6dB
· Note 1: this is the sum of all inter-sector gNB-gNB CLI per site.
· Note 2: Final co-existence study simulation set-up need to be aligned with the conclusion on co-site inter-sector interference modelling and isolation. 
· Note 3: for FR1 wide-area, this means the inter-sector isolation should be not less than [144dB] 
· Recommended WF
· TBD

Sub topic 1-2
	Company
	Comments

	Qualcomm
	Issue 1-2-1
The proposal from Samsung is not very clear to us. When looking into the SBFD DL as a victim and legacy TDD DL as an aggressor we should make sure that we compare the resulting ACIR that meets the 5% degradation threshold to that from a legacy TDD network with same parameters as those used in the SBFD coex study. 
Issue 1-2-2
We are generally ok with capturing the blocking probability, I guess we will need to record the NF within the sims as well. What will be the objective of collecting such result? So far the focus is SINR and throughput performances which implicitly consider the blocking model for the NF. 
Issue 1-2-3
It is not clear how this can fit into RAN4 coex framework. We would like to use the well established RAN4 methodology and fix each investigated scenario on the same slot configuration. 
Issue 1-2-4
For the self-interference and the co-site inter-subband inter-gNB CLI, we propose to use the framework agreed for the calibration (Noise floor + x dB with x = -6 dB) and avoid evaluating the self-interference or the co-site inter-subband CLI. 

	CableLabs
	Issue 1-2-2: in general we are ok with reporting the blocking probability. Is it part of calibration results? It may be difficult to report it at the end of the April meeting given the short time. Reporting the blocking probability in May meeting works for us. Just want to make sure it does not conflict with the timelines proposed in issue 1-1-1.
Issue 1-2-3: our understanding is that the coex study only focuses on SINR/throughput degradation on the time slots in which SBFD applies. For the time slots in which SBFD does not apply, there’s no difference with legacy TDD network, so no coex study is needed. I got Ericsson’s point of comparing the throughput degradation over all time slots, which will reduce the degradation value. We can add some description in the final TR stating the degradation is evaluated only for the time slots where SBFD applies.
Issue: 1-2-4: I_(3) and I_(4) are co-channel, why ACIR is included?

	Samsung
	Issue 1-2-1:
We support Option 1. 
The key rationale behind this proposal is the differences and mismatch between the current assumptions in SBFD co-ex studies and the previous assumptions (e.g. in TR 38.803) used to derive the legacy ACLR/ACS for NR system. 
Take our Observation 11 as an example to explain our purpose. Under current assumptions, the legacy ACLR and ACS would result in 7.26% ( >5% ) throughput degradation in TDD DL->TDD DL scenario, but only result in 5.72% degradation in TDD DL-> SBFD DL scenario. Then, it means the legacy ACLR and ACS works better for TDD DL -> SBFD DL than TDD DL -> TDD DL, then we see no necessary to improve the ACLR and ACS. 
To Qualcomm, on the other hand, if simulation shows the TDD DL-> TDD DL with legacy ACLR and ACS results in <5% degradation under the assumption, then we also support to discuss how to achieve 5% for TDD DL -> SBFD DL. 

Observation 11: For Scenario 1 Case 5,
· The results suggested that for SBFD UL, the throughput degradation are under 5% for cell-edge and cell-average. 
· For SBFD DL, the throughput degradation is 5.72% at cell-edge, but it is still less than the targeted performance degradation of designed ACLR and ACS, which would results in 7.26% degradation between two legacy TDD DL systems under current assumptions.
· No performance degradation relating to ACLR/ACS was observed.


Issue 1-2-2:
We had adopted the NF modelling agreed in last meeting to our simulations. The impact seems quite small, we would look into our simulation and check the probability of blocking. We expected it should be very rare.

Issue 1-2-3:
We don’t support this additional calibration request given the calibration phase is finishing in this meeting, and the tight work plan of results collections in the coming meetings. 

Issue 1-2-4:
We proposed a new option 2 combining previous agreements in R4-2220246 and R4-2302888. The intention is to accomplish the co-ex study on time within the work plan and to avoid any ping-pong risk between different discussions.
We don’t have to discuss option 1 here, because the interference modelling is still under discussing in [306]. And besides, the Option 1 seems lack of the co-site co-sector interference.

	Ericsson
	Issue 1-2-1:
The observation and proposal is not very clear to us. 
The issue is that the baseline for the two coexistence cases is defined differently.
When we have STDD -> SBFD and SBFD is the victim, the baseline is the SBFD performance without any other operator.
When we have SBFD-> STDD and STDD is the victim, the baseline is the STDD performance when coexisting with another STDD. 
So we are asking more to SBFD because the 5% criterion has to include all kinds of interference, while when STDD is the victim, since the baseline is already the coexistence with another STDD operator, we are only asking that the additional CLI does not exceed 5%. 
The proposal say that if STDD->STDD already exceeds the 5% threshold, those cases should be excluded from the study. But why should we exceed the 5% threshold using the requirements? haven’t the requirements been defined to be below 5% throughput degradation?
Maybe we could just have that the baseline is STDD without any other operator then? Instead of STDD-STDD? Would it make more sense?
Issue 1-2-2:
We are ok to collect data regarding blocking. 
Issue 1-2-3:
We miss the description of how throughput is calculated from SINR. The RAN4 approach can be found in other TRs. For SBFD we may need to add a statement that Throughput is calculated as sum of all used slots, since SINR can be different for SBFD slots and regular UL slots. We prefer to use the normal RAN4 approach and capture in the TR as technical background (see our draft TP for Annex)
Issue 1-2-4:
We agree with proposal from Nokia. These equations should also be captured in technical background in TR. The equations helps to evaluate different levels of isolation for self-interference and sector-interference, which both are essential for SBFD coexistence with adjacent networks. 

	Nokia, Nokia Shanghai Bell
	Issue 1-2-1
Not fully clear to us. We would like more details on the “the mismatch of the legacy ACIR and current assumptions in SBFD co-ex study”
Issue 1-2-2
Agree and support Option 1.
Issue 1-2-3
We are not sure if this proposal is needed. In our understanding, simulations assume either TDD slots or SBFD slots during a frame period. Both SBFD slots and TDD slots within a frame period is not considered.
Issue 1-2-4
We support Option 1.

	ZTE
	Issue 1-2-1
More clarifications are needed 
Issue 1-2-2
From our understanding, it should report the blocking CDF curve right?  Is that correct understanding?. 
Issue 1-2-3
This is not useful from RAN4 perspective since we are assuming full buffer scheduling and we didn’t discuss the TDD configuration for SBFD operation in RAN4.. 
Issue 1-2-4
For self interference and co-site inter-sector inter-subband interference, we could just follow the previous agreement noise floor-6dB.  It might be not necessary for further discussion.  For inter-site gNB-gNB CLI, we think that I (4) in option 1 could be considered.

	Huawei
	Issue 1-2-3:We don’t see the need to consider slot configuration in the RAN4 co-existence evaluation framework.
Issue 1-2-4:
OK with the proposal from Samsung.

	MediaTek
	Issue 1-2-1: ACIR evaluation criteria
We understood the intention of the proponent. However, more clarification and discussion is required for the proposal.
Issue 1-2-2: collection of blocking probability
Ok with Option 1.
Issue 1-2-3: throughput calibration for different slots configuration per frame
If using user-perceived throughput, the proposal sounds not necessary.
Issue 1-2-4: SBFD UL SINR calculation
Option 1 but may need some revision/clarification. The SINR equation is expressed in a linear scale, however, interferences (I(1), I(3) and I(4)) are expressed in dB scale with respect to different suppression capabilities. One more question on is : does I(3) include interference all interfering co-site sectors or per sector?


	Samsung2
	Issue 1-2-1:
To reply the question from Ericsson. And to better clarify this proposal.
We didn’t say if STDD-STDD exceeds 5%, those case should be excluded from the study. In the contrary, we actually propose the method how to better consider those cases in the study.
We only say that if STDD-STDD degradation is X% greater than 5%, then STDD-SBFD degradation Y% should take this X% into account when we evaluate it. In the email thread, we take 50% grid shift as an example to explain.
	Maybe I took one special case as example here: Let’s say 50% grid shift case between TDD and SBFD..
· For SBFD->TDD case, the current evaluation has comparably fair basis, because the baseline is TDD-TDD at 50% grid-shift. The assumption (majorly the 50% grid shift) here would also impact the baseline. Thus, we consider it as a ‘fair’ basis.
· But in TDD -> SBFD case, the current evaluation would only look at SBFD DL/UL at 50% grid shift from TDD ACI. If it’s below 5%, that’s a good go for sure. But if for this case, it’s above 5% degradation as X%, then how do we know whether the ACLR/ACS we assumed is well enough or not? In this case, if we also look at TDD-TDD at 50% grid shift, and we have a Y% performance degradation between legacy TDD-TDD.
Because the ACLR and ACS we assumed in simulation, is what the industry agreed and adopted in practical, then this Y% can be a reference, or at lesat meaningful, for us to evaluate the X% for SBFD.



The proposal is to amend the basis to evaluate SBFD as victim, and currently we are lack of such basis.

	CATT
	Issue 1-2-1
More clarifications are needed 
Issue 1-2-2
We are ok to collection blocking probability
 Issue 1-2-4
We are ok with Option 2.

	CMCC
	Issue 1-2-1: ACIR evaluation criteria
Proposal 1 is clear for us. just one question, is this only applies for SBFD DL as victim or both for SBFD DL and UL as victim?
Issue 1-2-2: collection of blocking probability
Ok with Option 1.
To Qualcomm, just for information, we want to know whether gNB with worst interference will be blocked or not.
Issue 1-2-3: throughput calibration for different slots configuration per frame
No need.
Issue 1-2-4: SBFD UL SINR calculation
Option 2. I(3) in option 1 is a little different from feasibility study which may also consider sub-band filter and digital interference cancellation.




0.1.3 Sub-topic 1-3 System parameters

Issue 1-3: simulation difference between DU and DUD configuration
· Proposals
· Option 1: Companies are encouraged to discuss whether the distinction between {DU} and {DUD} cases is expected to bring different conclusions from a adjacent channel coexistence simulation perspective. (Nokia, Nokia Shanghai Bell )
· Option 2: Due to the very limited diffrences, we propose to further reduce the cases for DUD and DU down to DUD (or DU), while clearly stating that the results and corresponding conclusion would also apply to DU (or DUD) respectively. This would save half of all our simulation time. (Samsung)
· Recommended WF
· Option 2

Sub topic 1-3
	Company
	Comments

	Qualcomm
	Issue 1-3:
Support option 2. We have discussed in RAN4#106 that due to the agreed ACLR flat modeling as well as the single UE per subband configuration, DUD and DU configuration will result into very similar results and it is better to downslope a single configuration to progress the coex work. 

	CableLabs
	Issue 1-3: the sensitivity analysis regarding DU vs DUD is only needed when SBFD network uses a much larger bandwidth than the adjacent channel legacy TDD network.

	Samsung
	We support the recommended WF.
In RAN4, it had been agreed to evaluate the differences between DUD and DU for several meetings already. And the observation from our simulation, together with observations from other companies in previous meetings, had stated that the differences is very small. We understand the intention of the meeting is not to skip DU or DUD in the study, so that we propose to skip either one (DU or DUD) in simulation and to clarify the results and associated conclusions can be applied to the other one (DUD or DU).

	Ericsson
	Issue 1-3:
We see that {DU} and {DUD} would give similar results. Since time is limited we should focus on one case only. In the conclusion we can mention that one case is studied. Its rather strong to conclude that both will give the same results. Its rather better to describe the case we select and describe that in the conclusion.

	Nokia, Nokia Shanghai Bell
	Issue 1-3
Both options are fine since Option 2 can be seen as a consequence of Option 1. The intention of our proposal is companies to share their views on this topic and potentially reduce the {DUD} and {DU} SBFD cases to a single sub-band configuration.

	ZTE
	Issue 1-3:
We also support the option 2 to reduce the simulation workload especially considering simulation results are similar. 

	Huawei
	OK with Option 2.

	MediaTek
	Issue 1-3: simulation difference between DU and DUD configuration
Option 2 would be a practical way forward.

	CATT
	Issue 1-3:
We support option2 because the simulation results are similar. This can also reduce simulation workload .

	CMCC
	Option 2.




0.1.4 Sub-topic 1-4 UE characteristics
Agreements in previous meeting.
	Parameters
	Indoor
	Urban macro
	Urban micro

	UE Peak EIRP in dBm
	22.4 dBm, Note5
	22.4 dBm, Note5
	22.4 dBm, Note5

	UE min TX power in dBm
	-40dBm
	-40dBm
	-40dBm

	Note 5: Peak EIRP of 22.4 dBm is the baseline assumption, other higher EIRP is optional and companies could provide simulation results with statement of higher EIRP.



Issue 1-4-1: FR2-1 UE Tx power
· Proposals
· Option 1: For FR2-1 set maximum transmitter UE power to 23 dBm TRP. (Ericsson)
· Option 2: TBA
· Recommended WF
· Previous agreements as above as baseline.
Issue 1-4-2: UL power control scheme
· Proposals
· Option 1: consider the uplink power control scheme for SBFD UL after the implementation of the co-site co-sector and co-site inter-sector gNB-gNB interference in simulation, so that the noise floor raising of these interference would correctly result in the CLx-ile of the uplink power control scheme. The proposed CLx-ile for this SBFD UL case would be: 
CLx-ile = –SNR_target + UE_max_eirp– ThermalNoise – BS_NoiseFigure - 10*log10(BW)
Where, for SBFD UL power control, the BS_NoiseFigure should consider the noise figure desense introduced by the co-site co-sector self-interference and co-site inter-sector gNB-gNB interference modelling. (Samsung)
· Option 2: observation from Qualcomm For SBFD UL as a victim, it is observed that the SNR target of 15 dB is not met.
· Recommended WF
· TBD
Issue 1-4-3: UE ACLR for FR1 and FR2
· Proposals
· Option 1: For UE ACLR in co-ex study, we propose to apply the agreed WF from R4-2302977, which consists of following: (Samsung)
· UE ACLR is modelled as 30 dB at max power, and improves 1dB/dB with backoff up to a maximum 10 dB of improvement. So this means at 10 dB backoff the ACLR is 40 dB.
· FR2-1 ACLR mode for SBFD sims: 24 dB based value improved 1 dB/dB for up to 10 dB, similar approach as FR1.
· Option 2: TBD
· Recommended WF
· Option 1
Issue 1-4-4: UE NF for FR1 and FR2
· Proposals
· Option 1: For UE NF in co-ex study, we propose to apply the resulting values from the UE impact discussions, if there will be any. Otherwise, the co-ex study could continue using the existing agreed NF. (Samsung)
· Option 2: TBD
· Recommended WF
· Option 1

Sub topic 1-4
	Company
	Comments

	Qualcomm
	Issue 1-4-1:
We proposed early in the discussion higher EIRP values but companies wanted to keep the focus on the EIRP assumptions adopted in 38.828. We are ok with showing higher EIRP values in the TR if desired by companies, but for the coex study, we are ok with the current agreements. 
Issue 1-4-2:
We are ok with option 1 as this will accurately capture the rise in thermal level due to the self-interference and co-site inter-sector assumptions. 
Issue 1-4-3:
We are ok with option 1. 
Issue 1-4-4:
We are ok with option 1. 

	CableLabs
	Issue 1-4-1: we have no strong view on 22.4 vs. 23 dBm UE power, as long as all companies’ simulators are aligned.
Issue 1-4-2: Samsung’s proposal may cause further issues. The time slots in which SBFD applies use option 1, but the time slots in which SBFD does not apply use the traditional power control method. Could the UL power control be different among time slots in the current specs? It sounds like lots of changes are needs on BS, UE and signaling.
Issue 1-4-3: is there any reference for the ACLR vs. power curve? I mean the original reference other than R4-2302977.
Issue 1-4-4: option 1 works for us.

	Samsung
	Issue 1-4-1:
We support recommended WF.

Issue 1-4-2:
We support our Option 1. 
The intention of Option 1 is to correct the implementation difference to correctly achieve target SNR for SBFD UL in simulation. This is not a technical issue in previous agreed equation, but an implementation clarification in addition to previous equation.

Issue 1-4-3:
We support Option 1 which is to adopt the agreed clear WF from R4-2302977.

Issue 1-4-4:
We support Option 1, which is to adopt possible agreement from UE impact discussion and also keep a fall back option for progress.

	Ericsson
	Issue 1-4-1:
We noticed that the FR2 UE output power does not really map towards minimum requirements in TS 38.101-2. Since for coexistence evaluation it would be natural to use RAN4 requirements we prefer to change the output power to 23 dBm, similar as used in RAN1. We prefer option 1.
Issue 1-4-2:
We see that we cannot reach UL target throughput due to interference. In RAN4 we use a very simple approach to model UE power control. By accounting for interference in the noise figure would increase the UE output power that would increase UE interference. This is probably what would happen in a real network. However, since the model used in RAN4 is very simple and not complete. We prefer to not adjust noise figure. Instead, document that target throughput is not reached. We prefer option 2.
If we do option 1, it is essential to study the case with clustered UE, due to higher expected UE-to-UE interference. 
Issue 1-4-3:
The idea to change ALCR is new in RAN4. In average the UE output power is lower than average. However, for coexistence evaluation where the ACIR is divided into UE ACLR and BS ACS we always consider minimum requirement from specifications. Now adjusting the UE ACLR would skew the balance between UE and BS. This approach requires more discussion at RAN4 level in the context in how we conduct coexistence evaluations in RAN4. For SBFD SI we should stay with the common approach used in RAN4 ,where UE ACLR defined in specifications is used. 
Issue 1-4-4:
In general, we prefer to use UE noise figure used for requirement derivation. If the UE impact discussion decides other values we are ok. We can support option 1.

	Nokia, Nokia Shanghai Bell
	Issue 1-4-2:
Our preference is to not change the assumptions on the power control settings.
Issue 1-4-3:
OK with Option 1.
Issue 1-4-4:
OK with Option 1.

	ZTE
	Issue 1-4-1:
Indeed 23dBm TRP is coming from FCC regulation, the minimum requirement are still 22.4dBm, it’s better to focus on the minimum requirement defined in the specification, in short, we support to follow the previous agreement..
Issue 1-4-2:
It’s also okay for us to follow the previous agreement. 
Issue 1-4-3:
We could understand the motivation, however from our understanding, UE CLI is quite limited, we don’t see much necessity to further improve ACLR requirement from coexistence study perspective.
Issue 1-4-4:
This is under the discussion of SBFD UE, we also propose to keep it aligned with RF discussion and coexistence study.

	Huawei
	Issue 1-4-1:
We prefer to follow the recommended WF. 
Issue 1-4-2:
OK with Option 1. 
Issue 1-4-3:
OK with Option 1 to keep in line with the agreement. 
Issue 1-4-4:
Option 1 is the logical way to go with. 

	MediaTek
	Issue 1-4-1: FR2-1 UE Tx power
Ok with the recommended WF.
Issue 1-4-2: UL power control scheme
Ok with Option 1.
Issue 1-4-3: UE ACLR for FR1 and FR2
Ok with Option 1.
Issue 1-4-4: UE NF for FR1 and FR2
Ok with Option 1.



	vivo
	Issue 1-4-3:
We agreed to use existing UE RF requirements for evaluation instead of improved ACLR modelling. For this backoff-dependent ACLR, we need to discuss if UE-UE CLI becomes significant.
Agreement in RAN4#104bis-e: 
· Option 3 – Do not model improved ACLR with backoff
· Revisit the discussion on backoff-dependent ACLR if UE-UE CLI becomes significant
Furthurmore, UE ACLR is frequently used in general co-existence simulation study, are we going to use this impoved ACLR modelling for all other SI/Wis besides full duplex in the future? If not, we suggest to use the same ACLR method in general co-existence study.

	CATT
	Issue 1-4-1:
We support recommended WF.
Issue 1-4-2:
We are ok with Option 1
Issue 1-4-3:
We are ok with Option 1
Issue 1-4-4:
We are ok with Option 1

	CMCC
	Issue 1-4-1:
We support recommended WF.

Issue 1-4-2:
We support our Option 1. 

Issue 1-4-3:
We support Option 1

Issue 1-4-4:
We support Option 1




0.1.5 Sub-topic 1-5 gNB characteristics
previous meeting agreements.
	For FR1:
· For FR1 urban macro, update previous agreement and reuse the same antenna configuration of Urban macro as in TR 38.921 for non-sub array antenna configuration.
For FR2:
· Option 1: For FR2, reuse the same as in 38.828 Section 5.2.2.5 for FR2
· Option 2: 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


Moderator note: during offline discussion, some companies propose original intention of above agreement is to correct gain normalization error, i.e. only updating element gain related parameters rather than reusing all the parameters.
Issue 1-5-1:FR1 gNB antenna parameter
· Proposals
· Option 1: we propose to follow the initial agreement to reuse the TR 38.828 antenna parameters for both FR1 and FR2 gNB. For the normalization error, we propose to state clearly in the TR with the following same wording from Section 5.2.3.7 of TR 38.828. (Samsung)
· Option 2: TBA

· Recommended WF
· Option 1

Issue 1-5-2: FR2-1 gNB antenna parameter
Previous meeting agreements: 
	Option 1: For FR2, reuse the same as in 38.828 Section 5.2.2.5 for FR2
Option 2: 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



· Proposals
· Option 1: For FR2, reuse the same as in 38.828 Section 5.2.2.5 for FR2. For the normalization error, we propose to state clearly in the TR with the following same wording from Section 5.2.3.7 of TR 38.828. (Samsung)
· Option 2: (90, 90) degree beamwidths, element separation (0.5, 0.5) and element peak gain of 5.5 dBi.. (Ericsson)
· Observation: The current FR2-1 BS antenna parameters would correspond to a non-physical antenna associated with a gain error of more than 2 dB. (Ericsson)
· Recommended WF
· TBD

Issue 1-5-3: power boosting for antenna configuration 1
· Proposals
· Option 1: For a comparable co-ex study evaluation, we propose to consider the SBFD antenna configuration 1 with power boost capability to have 3 dB more Tx power, which would result in same power spectral denstiy, i.e. 49 dBm/100MHz for FR1 and 30 dBm/200MHz for FR2, as agreed in R4-2302888. (Samsung)
· Option 2: TBA
· Recommended WF
· Option 1


Issue 1-5-4:FR2-1 gNB max output power
Previous meeting agreements:
	For FR2: 30dBm/200MHz 1st priority, FFS on larger value than 30dBm/200MHz.



· Proposals
· Option 1: For FR2-1 Urban Macro BS set optional BS maximum transmitter power to 40 dBm. (Ericsson)
· Option 2: TBA
· Recommended WF
· TBA


Sub topic 1-5
	Company
	Comments

	Qualcomm
	Issue 1-5-1:
Ok with reusing TR 38.828 parameters.
Issue 1-5-2:
It is better to use the correct antenna configuration when discussing the coex feasibility for FR2 scenarios. 
Issue 1-5-3:
Ok with the proposal from Samsung. We discussed in RAN4#105 to ensure that the PSD is equivalent between the victim and aggressor networks to ensure fair comparison. 
Issue 1-5-4:
We would like to keep RAN4 focus on the agreed baseline values. 

	CableLabs
	Issue 1-5-1: we support option 1.
Issue 1-5-3:  shall we keep the same conduct PSD or radiated PSD? The same radiated PSD makes more sense. So the BS conducted power should be 52 dBm/100MHz for antenna config 1 (20 dBi max gain), and the radiated PSD is 72 dBm/100MHz. For BS ant config 2, the radiated PSD is also 72 dBm/100MHz (49 dBm/100MHz conducted + 23 dBi gain). Each BS antenna element in config 1 has 6 dB more input power than config 2, the array RF chain for configs 1 and 2 will be different.
Issue 1-5-4: Which one, 30 or 40 dBm BS max power, is more realistic? We would select the one closer to a commercial produce.

	Samsung
	Issue 1-5-1:
We support our Option 1. It’s the previous GTW agreement in RAN4 as in R4-2217466, the agreed pattern used in other WG, and the agreed assumption in TR 38.828. 
For the concerned normalization error, we proposed to recognize this potential error and put the similar wording from TR 38.828.
We tried to converge on different options, but it seemed it only bring more discussions and concerns. Given the limited remaining time, we propose RAN4 to agree on re-use TR 38.828 antenna pattern/configurations for FR1 and FR2, and others are optional.

Issue 1-5-2:
Same as our comment in Issue 1-5-1. 
For FR2, we support to follow the previous GTW agreement in R4-2217466 to “reuse the same as in TR 38.828 section 5.2.2.5 for FR2.”.

Issue 1-5-3:
We support our Option 1. 
Our concern is the mismatch from current cell range with the lower PSD from SBFD antenna configuration 1. One possible power boost, in terms of PSD, can be achieved by SBFD gNB transmitting DL on less RBs. Thus we propose to consider it for SBFD antenna configuration 1 to match the similar cell range with legacy system.

Issue 1-5-4:
We don’t agree on Option 1, as based on our analysis, the power per element may not be able to reach the total 40dBm/200MHz for FR2.


	Ericsson
	Issue 1-5-1:
To save time we are ok to reuse parameters from TR 38.828. But we need to have a statement in technical report on the issues and consequences related to using TR 38.828 parameter.
Issue 1-5-2:
We prefer option 2. Since that will fix the gain normalization error for FR2-1. 
Issue 1-5-3:
From a modelling perspective it sounds easy to boost power for the case where the panel is divided is divided. However, from a practical perspective we see that the unit area per power amplifier is the same, which means that power boosting to compensate for less transmitter branches is not really feasible for an implementation perspective. Therefor we think power should not be scaled up. We do not support option 1. In the end the results can not be compared anyway since the two antenna geometries described two different systems. 
Issue 1-5-4:
For FR2 we have 30 dBm and a high-power case. For the high-power case we have FFS dBm in baseline. Here we propose 40 dBm as the high-power case. We support option 1.

	Nokia, Nokia Shanghai Bell
	Issue 1-5-1:
OK with Option 1.
Issue 1-5-2:
Ok with Option 2.
Issue 1-5-3:
We are OK to have the BS power boosting as optional. The setting without power boosting should be considered the baseline, e.g. 26 dBm/MHz for Urban Macro FR1 case and antenna configuration 1.
Issue 1-5-4:
In general we are fine with option 1, however we have concern is that we might end up with many combination of parameters/assumptions and it might be hard to reach conclusions based on the results.

	ZTE
	Issue 1-5-1:
Fine to reuse parameters from TR 38.828.
Issue 1-5-2:
Prefer the option 2.
Issue 1-5-3:
No strong opinions on that proposal.. 
Issue 1-5-4:
We still prefer to following the previous agreement  and don’t see much necessity to consider 40dBm at current stage.

	Huawei
	Issue 1-5-1:
OK with Option 1.
Issue 1-5-2:
OK with Option 1. 
Issue 1-5-3:
OK with Option 1. 
Issue 1-5-4:
OK with Option 1. 

	MediaTek
	Issue 1-5-1:FR1 gNB antenna parameter
Ok with Option 1.
Issue 1-5-2: FR2-1 gNB antenna parameter
Ok with Option 1 to reuse the same as in 38.828 Section 5.2.2.5 for FR2.
Issue 1-5-3: power boosting for antenna configuration 1
Ok with the recommended WF.




	CATT
	Issue 1-5-1:
We are ok with Option 1
Issue 1-5-4:
We agree with the previous agreement 

	CMCC
	Issue 1-5-1:
Option 1. 

Issue 1-5-2:
For FR2, we support to follow the previous GTW agreement in R4-2217466 to “reuse the same as in TR 38.828 section 5.2.2.5 for FR2.”.

Issue 1-5-3:
Option 1. 

Issue 1-5-4:
Option 1 as optional and previous agreements as baseline.





0.1.6 Sub-topic 1-6 UMa-to-UMi scenario parameters
Please have a further check of following table. Choose preference and we will conclude all simulation parameters in this meeting with priority if can’t down-select to only one option.
Table 1: Network layout for urban macro to urban micro in FR1 (4GHz)
	Layout
	Option 1: Single layer with 19 hexagonal cell with wrap around

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

	Grid offset
	100% baseline. Other values are not excluded.

	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


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

	LOS probability
	For LoS probability for Macro-to-Micro case:
· Option 1: Reuse the same model as in TR 38.828 with h_UT equals to 10 m;

	BS Tx power
	Micro:
· Option 1: Max EIRP density: 47 dBm/10MHz (conducted power depends on the max antenna array gain)
· Option 2: For FR1 Micro BS set BS output power to 47 dBm/100MHz and for FR1 indoor BS set output power to 33 dBm/100MHz. (Ericsson)
· Others are not precluded

	UE Tx power
	23 dBm 

	BS antenna configurations
	Micro BS
· Option 1: omnidirectional coverage
One antenna with 5 dBi gain
· Option 2: 3-sector non sub-array
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
GE,max=5 dBi
· Option 3: 3-sector sub-array
(Mg,Ng,M,N,P)=(1,1,2,4,2), where (dH,dV)=(0.5,2.1)λ, (3dB,3dB)=(90,65) o  and SLAv=30 dB, Am=30 dB, GE,max=6.4 dBi with a vertical sub-array defined as Msub=3, dv,sub=0.7, subtilt=0 o.

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

	BS receiver noise figure
	5 dB for macro, 10dB for micro

	UE antenna configuration
	Omni

	UE antenna height
	1. Micro 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

No cluster based assumption.

	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 for dual polarization.
Note 5:     Using SBFD antenna configuration 1 for calibration purpose; Both two configurations are recommended for simulation.



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

	BS ACLR
	the same as MR BS in 38.104

	BS ACS
	Use ACS equal to 41 dB for Micro BS and 38 dB for Indoor BS.

	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
(Macro-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
	Option 1: 10 MHz
Option 2: 100MHz
	100 MHz

	Scheduled channel bandwidth per UE (DL)
	· option 1:
For legacy TDD: 10 MHz

For SBFD {DUD}: 4MHz + 2MHz + 4MHz
For SBFD {DU}: 8MHz
Note 1, 2, 3
· option 2:
the same as macro
	For legacy TDD: 100 MHz

For SBFD {DUD}: 40MHz +20MHz+ 40MHz
For SBFD {DU}: 80MHz
Note 1, 2, 3

	Scheduled channel bandwidth per UE (UL)
	· option 1:
For legacy TDD: 10 MHz

For SBFD {DUD} and {DU}: 2MHz
Note 1, 2, 3
· option 2:
the same as macro
	For legacy TDD: 100 MHz

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

	SBFD BS PSD
	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
	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

	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.




Sub topic 1-6 
Please have a further check of above table. Choose preference and we will conclude all simulation parameters in this meeting with priority if can’t down-select to only one option.
	Company
	Comments

	Qualcomm
	Issue 1-6: 
RAN4 needs to discuss how the UMa-to-UMi scenario will be discussed in the future meetings since it was not considered in the calibration. It is an interesting scenario to consider but we need to make sure that the agreed timeline is reasonable to address the agreed high priority cases. 

	CableLabs
	Here are the set of down selected option that we prefer:
1. Center frequency: 4 GHz
2. BS Tx power:  option 2. We propose slightly changing the wording for option 2: “47 dBm/100 MHz for FR1 outdoor micro BS; and 33 dBm/100MHz for FR1 indoor BS.”	Comment by Ruoyu Sun: We need to correct it to 47 dBm/10MHz rather than 47 dBm/100MHz for outdoor micro BS, so it should be 57 dBm/100MHz. 	Comment by Ruoyu Sun: Similarly, it should be 33 dBm/10MHz or 43 dBm/100MHz for indoor BS.
3. BS antenna configurations for outdoor micro BS: option 2.
4. Channel bandwidth: 100 MHz for both macro and micro, legacy TDD and SBFD. No need to separate DU and DUD.
5. SBFD BS PSD: 36 dBm/100MHz if BS antenna configuration option 2 is agreed, so that the EIRP meets 47 dBm/100MHz.

	Samsung
	We share the same concern with Qualcomm. We have a general question for this scenario, are we evaluating UMa to UMi or are we evaluating SBFD? 
We understood that some company is intended to study this scenario under some regulation causes in certain area, which is one thing that we recognized, the other thing is that how should we evaluate this scenario? 
Does this bring new requirements to legacy gNB if Urban Macro gNB itself cannot co-ex with Urban Micro gNB with whatever assumptions to be determined here? 
In other word, if we resulted that the SBFD can co-ex with Urban Macro with legacy ACLR and ACS, it means the SBFD system would bring and take just similar levels of interference as a legacy Urban Macro system do. Then is it still any concern on this scenario?

	Ericsson
	Issue 1-6:
In US the Uma-to-Umi is a real case which should be included in the SBFD coexistence evaluation. To make is easier to setup the simulation it would be beneficial to align parameters. One approach to consider is to use similar carrier configurations as for other scenarios to avoid the unsymmetrical bandwidths. We support to capture simulation assumptions in TP and then companies can submit results that can be collected at the end of the simulation campaign. No need to down-select at this time.  Also, using one set of BS antenna parameters would make life easier for this case.

	CableLabs
	To Samsung, our main concern is mutual interference between UMa SBFD network and UMi legacy TDD network, as described in our initial proposal R4-2300143. The parameters to evaluate the UMa-to-UMi scenario are well captured in the tables under sub-topic 1-6. Do you have any more specific questions about how to evaluate the UMa-to-UMi scenario, or do you want to change/add any parameters?
Regarding the moderator’s suggestion of down selecting parameters, we agree to down select one set of parameters as baseline for companies to align. We also encourage companies to try different options in the coex study to discover any potential coex issues. The observations should be captured in the TR as long as the options are realistic.
A correction to our previous comment: we need to correct the outdoor micro BS EIRP to 47 dBm/10MHz rather than 47 dBm/100MHz for, so it should be 57 dBm/100MHz. Similarly, the EIRP for indoor BS should be 33 dBm/10MHz or 43 dBm/100MHz.

	ZTE
	Issue 1-6: 
Open for further discussion and the Urban Macro+Micro might be promising scenario considering the BS-BS CLI in the urban macro scenario.  However as commented by other companies, we might need to prioritize what we are doing in the calibration phase. 

	MediaTek
	We understood the potential interests in the UMa-to-UMi scenario, but the workload indicated in the tables is not trivial. Before we conclude these parameters, we may need to discuss and decide whether and how to evaluate the scenario.




0.1.7 Sub-topic 1-7 Scenario
Last meeting agreements for co-existence cases
	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

	NR TDD UL
	SBFD(DUD)
	[image: ]
Case 3
	NR TDD UL
	Low

	
	SBFD (DU)
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Case 4
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
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Case 5
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
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Case 6
	
	High

	SBFD(DUD)
	NR TDD UL
	[image: ]
Case 7
	
	Low

	SBFD(DU)
	NR TDD UL
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Case 8
	
	Low



Issue 1-7-1: cluster based scenario:
· Proposals
· Option 1: To include in the evaluation clustered scenarios where UEs of different operators happen to be at reduced distance among each other, in the same cluster area. A similar cluster model to the one that has been defined in RAN1 can be considered for evaluation in RAN4, especially in scenarios where the DL is the victim in the evaluations. (Ericsson)
· Option 2: The priority of the Urban Hotspot scenario should be set to “High” as this scenario is expected to provide more insights about SBFD coexistence due to the presence of UE-to-UE cross-link interference.  (Nokia, Nokia Shanghai Bell)
· Recommended WF
Moderator note: In previous meeting, RAN4 approved to include clustered based UE distribution which is named as urban hotspot scenario with low priority. 

Issue 1-7-2: priority of using legacy UL slot for SBFD:
· Proposals
· Option 1: To improve the priority of coexistence evaluation cases 3 and 4 to carefully evaluate the UL coexistence performance of STDD legacy network. (Ericsson)
· Option 2: TBA
· Recommended WF
· TBD
moderator note: in previous meeting, above scenarios are low priority. proponents are suggested to show sufficient arguments about why we need to update previous agreements. Otherwise, it’s suggested not to update previous agreements.


	Company
	Comments

	Qualcomm
	We have shown in R4-2301695 that based on the existing RAN4 methodology, clustered UE approach will lead to quite similar performance as the uniformly distributed UEs. The reason for that that since each TTI a single UE is scheduled and we considered 20% of UEs within the cluster are indoor UEs, very close statistics will be achieved when considered randomly dropped UEs with 20% as indoor. For RAN1, since they schedule multiple UEs per TTI, it might be different. 
On option 1, what does cases 3 and 4 represent in the above table?

	CableLabs
	Issue 1-7-2: we are ok to keep the UL coexistence cases 3 and 4 as low priority. Because the UL cases are included in the calibration, we would encourage companies to submit the results anyway. We have submitted the SBFD-DL-to-legacy-TDD-UL interference results in the Athens meeting (R4-2300147), we will provide updated results in the May meeting to address updated assumptions.

	Samsung
	Issue 1-7-1:
We support recommended WF and moderator notes. In our simulation, we observed very low UE-UE interference even if they are dropping closely. Besides, even if we assume the two UEs from two operators would be dropped in quite close 2D distances within a cluster, the probability of they are in the same place of the same room at the same floor of the same building is quite low.
We should not keep opening the previous agreements, especially at this stage of the study.

Issue 1-7-2:
We don’t support Option 1. The priority of performing SBFD in the legacy uplink slot is discussed and agreed in RAN4 in the first meeting.

	Ericsson
	Issue 1-7-1:
We have shown in our results to this meeting that UE clustering is essential to consider for SBFD coexistence evaluation. 
We support both option 1 and option 2, with high priority. 
Issue 1-7-2:
We need to study TDD UL victim performance when SBFD is the aggressor (case 3 and case 4). This would be the one of most interest for operator using TDD today.  

	Nokia, Nokia Shanghai Bell
	Issue 1-7-1
The listed options are not mutually exclusive, and we support both. We believe that it is very relevant for the coexistence study to understand the impact on the UE-to-UE CLI when TDD DL is the victim and SBFD is the aggressor. 80%-20% indoor to outdoor ratio is considered as optional and it is worth to consider in the coexistence studies.
Issue 1-7-2
Support Option 1

	Huawei
	Issue 1-7-1:
Support recommended WF.

Issue 1-7-2:
Not support Option 1.

	MediaTek
	Issue 1-7-1: cluster based scenario
As indicated in Moderator’s note, we keep what was agreed. 
Issue 1-7-2: priority of using legacy UL slot for SBFD
Keep the scenarios with low priority as indicated in Moderator’s note.

	CATT
	Issue 1-7-1
We agree with recommended WF .

	CMCC
	Issue 1-7-1: cluster based scenario
Low priority. 
Issue 1-7-2: priority of using legacy UL slot for SBFD
Keep the scenarios with low priority as approved in RAN minutes.



0.1.8 Sub-topic 1-8 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 1-8: network shifting methodology for specific grid shift between 0 and 100
· Proposals
· Option 1: In cases with grid shift  > 0%, the second operator base stations should be placed according to Option 1-1 	
· 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.



· Recommended WF
· TBD.

	Company
	Comments

	CableLabs
	Issue 1-8: we agree with option 1.

	Ericsson
	Issue 1-8: We support option 1-1.

	Nokia, Nokia Shanghai Bell
	Support option 1. 

	Samsung
	We seek clarification on above figure.
Does D2 in this figure means 100%, and other percentages of grid shifts is presented by (D1/D2)*100%? 
Is it my understanding below correct reflects the Option 1-1?
[image: ]

	CMCC
	Option 1
Echo to Samsung, yes, you are right.




0.1.9 Sub-topic 1-9 pathloss model
Agreements in last meeting.
	· 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)
Agreement: option 2 as 1st priority and option 1 as 2nd priority



Issue 1-9-1: LOS probability for gNB-to-gNB pathloss model
· Proposals
· Option 1: For UMa scenario and for both FR1 and FR2, if the 2D distance between two Macro gNBs is less than or equal to the ISD, set the LOS probability to X (X = 0.75); Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.803. (Nokia, Nokia Shanghai Bell )
· Option 2: TBA
· Recommended WF
· We have agreements in last meeting as above, it’s not suggested to re-open this discussion again.

	Company
	Comments

	Qualcomm
	We are ok with the agreement from last meeting. 

	CableLabs
	The agreement in the last meeting is good for calibration. For coex study, we support option 1. By changing UE height from 1.5 m to 25 m, the LOS probability in TR 38.803 does not increase much. TR 38.803 likely underestimates the LOS probability for BS-to-BS scenario.

	Samsung
	We support recommended WF.

	Ericsson
	Issue 1-9-1: We agree to option 1.

	Nokia, Nokia Shanghai Bell
	We support option 1.

	ZTE
	Issue 1-9-1: We also support the option1 to check the worst case assumption we believe.

	Huawei
	Similar view as the recommended WF.

	MediaTek
	Issue 1-9-1: LOS probability for gNB-to-gNB pathloss model
We support Moderator’s recommendation.

	CATT
	We are ok with option1.

	CMCC
	Keep previous agreements.



0.1.10 Sub-topic 1-10 self-interference and sector-interference
To fully understand adjacent channel coexistence, use two different cases, including an optimistic parameter set and realistic parameter set. For optimistic case calibration parameters can be used, while for realistic parameter set use self-interference and sector-interference based on feasibility study.  
Issue 1-10-1: Self-interference and inter-sector interference isolation values
· Proposals
· Option 1: To include in the study both optimistic (based on calibration assumptions) and realistic isolation (based on feasibility) assumptions for SBFD self-interference and inter-sector interference isolation values. (Ericsson)
· Option 2: RAN4 to adopt the calibration framework and agreed system parameters to discuss the impact on RF requirements in the RAN4 meeting. (Qualcomm)
· RAN4 to model the co-site inter-sector inter-gNB CLI as Noise floor + X dB, where 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. (Qualcomm)
· Recommended WF
· TBD
	Company
	Comments

	Qualcomm
	We have sympathy for Ericsson views and we can further discuss but given the slow progress of the feasibility discussion as well as the coex study, it seems improbable that RAN4 would agree on a set of numbers soon. Thus we propose to adopt the framework agreed for the calibration to be used for further discussing the coex and impact on RF requirements. 

	Samsung
	For the co-ex study simulation, we prefer the Option 2 in Issue 1-2-4, which should be the same as the Option 2 here. The wording seems not complete here, if the moderator or Qualcomm could clarify or modify it to the complete wording of the calibration assumption for these interference modeling. We would like to support it and add our name in it.
Besides, we don’t quite understand the definitions of what is ‘realistic’ and what is ‘optimistic’ value in Option 1, if these are to be defined in [306], the discussion should happen there.

	Ericsson
	Issue 1-10-1: To progress the work we think that we need to consider two extreme cases for self-interference and sector-interference. We are not fine with removing the impact and proceed. We need to come up with two cases and study the impact on coexistence to understand how SBFD will work (see our paper on simulations results). We have defined one optimistic case and a realistic case. Its clear that the outcome is very different for the two cases. We prefer to take on the challenge following option 1.

	Nokia, Nokia Shanghai Bell
	We support option 1.

	ZTE
	

	MediaTek
	We are fine with Option 1.

	CMCC
	Option 2.



Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 1-1 
	Company
	Comments

	XXX
	


 
Sub topic 1-2 
	Company
	Comments

	XXX
	


 

CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2304092
Ericsson
	Moderator note: text proposal for simulation assumption is captured into annex of this contribution. It’s immature for TP discussion. Moderator suggest to make this TP as noted.

	
	Qualcomm: Agree with the moderator’s note. However, it would be good to use this document as a “live document” to capture all the simulation assumptions based on the agreements of this meeting. 

	
	Samsung: We can support the moderator’s suggestion.
We find some content in this TP content is not quite aligned with the agreements, some assumptions listed are optional (not baseline), or with 2nd priority (other than 1st priority). If it’s noted, then we don’t put detailed editorial comments here.
In order to progress the work, we suggest the moderator to consider providing a set of the discussed and agreed assumptions with all agreed options (baseline/optional, 1st/2nd priority), so that the group could be able to contribute more and comparable results in next meeting to finalize some scenarios. We suggest such assumption set to be reviewed and approved in this meeting.
Ericsson: It would be nice to start to draft a text proposal for Annex C. We understand that the current version needs more work. We would appreciate input from other companies during the discussion so we can continue to work to make it complete.

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.

0.1.10.1 Sub-topic 1-1 General part
	Status summary 

	Issue 1-1-1: timeline for co-existence simulation
Except for one company, all companies(1/10) support the WF in general with some little update. Opponent suggest to remove the priority aspect in proposed draft plan.
Following list all the suggestions:
· Freeze simulation assumptions in this meeting and aim to discuss simulation results and impacts on RF requirements from May meeting (Qualcomm)
· the last row “RAN4#109” should be in 2023-11 rather than 2023-12. (CableLabs)
· have concern on the deadline of simulation parameters. (Ericsson)
· comments on Note 2: we believe at least for Indoor and Micro case, if the results are not presented in the last day. We could at least build some analysis and conclusions based on the results from TR 38.828 and the observations from available studies. (Samsung)
· moderator note: OK, I will capture this as one option 
· it’s better to have summarized simulation assumption contained in single TP to facilitate the platform building (ZTE)
· moderator note: Samsung will provide a new TP to capture all the parameters in 2nd round
· for low priority scenarios, is it ok to submit simulation results in RAN4#108-bis?
· Moderator answer: according to current work plan, if there is no results contributed in 108, then it’s not allowed to provide in 108bis. Otherwise, if there is any contribution in 108, then results are welcome for 108bis
Besides, there is another question, do we need to reserve time to analize impact on RF requirements based on co-existence results? if so, the deadline for conclude co-existence results may need to be moved into May meeting.
Recommendations for 2nd round:
	date
	RAN4 meeting
	Target for high priority scenario

	2023-04
	RAN4#106bis
	· Deadline for official calibration phase, note 1
· start collecting co-ex study results

	2023-05
	RAN4#107
	· [deadline for completeness of all assumptions]
· collecting co-ex study results

	2023-08
	RAN4#108
	· [deadline for collection of simulation results for high priority scenario]
· conclude co-existence results i.e. ACIR for high priority scenario
· collecting simulation results for low priority scenario if any, note 2

	2023-10
	RAN4#108 bis
	· final results check and summarizing
· conclude co-existence results i.e. ACIR for low priority if any

	2023-11
	RAN4#109
	· TR drafting

	Note 1: companies that doesn’t show calibration results until this meeting could also provide final simulation results in future meeting but have to company with calibration results to confirm their simulation results are aligned with other companies.
Note 2: if no simulation result is received in RAN4 #108, corresponding low priority scenario would be skipped in this SI or show analysis and conclusions based on the results from TR 38.828




	Issue 1-1-2: alignment between RAN1 and RAN4
8 companies support that in general alignment is required but RAN1 and RAN4 also have freedom to conclude their own parameters. At current stage, RAN4 should continue simulation using approved parameters.
2 companies support to alignment of parameters between RAN1 and RAN4 to be able to conclude in the TR.
Regarding methodology, RAN4 do not model any small-scale fading and assume full buffer traffic. Nokia explain the reasons for different methodology between RAN1 and RAN4. Now it’s hard to find alignment between methodologies of RAN1 and RAN4.
Moderator note: This issue has been discussed from 104bis meeting and we have already conclusion to use approved agreements and don’t need to be aligned with RAN1 for all parameters.
Recommendations for 2nd round:
Continue simulation with previous approved simulation parameters and methodology. No need to alignment of parameters and methodologies between RAN1 and RAN4.



0.1.10.2 Sub-topic 1-2 Performance metric for SBFD
	
	Status summary 

	Issue 1-2-1: ACIR evaluation criteria
	5 companies don’t understand the proposal well. More declaration and explanations are required. Samsung show more explanation. 
Based on Samsung’s proposal, moderator’s suggestion is as below:
Companies are encouraged to provide following additional results when SBFD as victim:
· Throughput loss for 5% and 50% observation point for the case when STDD interfere STDD using the same parameters as SBFD system.
Recommendations for 2nd round:
Companies are encouraged to provide following additional results when SBFD as victim:
· Throughput loss for 5% and 50% observation point for the case when STDD interfere STDD using the same parameters as SBFD system.
· Note: this is not mandatory.


	Issue 1-2-2: collection of blocking probability
	all companies generally support recommended WF but with following comments.
· What will be the objective of collecting such result?
· Moderator note: just for information to show whether the worst gNB will be blocked or not.
· Is this for calibration results in April meeting?
· No, not for calibration. this is for final simulation results, so April is not the deadline.
· it should report the blocking CDF curve right?
· blocking CDF is also OK, but our initial thought is to only consider whether certain BSs could be blocked, i.e. input power is larger than -25dBm (point B in NF modelling)
Recommendations for 2nd round:
Companies are encouraged to provide following additional results:
· the blocking probability i.e. the probability when total input power is larger than -25dBm at gNB side for WA according to NF modelling.
· Note: this is not mandatory.

	Issue 1-2-3: throughput calibration for different slots configuration per frame
	 7 Companies think it’s hard to fit into RAN4 coex framework. Same slot configuration is suggested.
Besides, one company suggest to add some description in the final TR stating the degradation is evaluated only for the time slots where SBFD applies.
1 company don’t suggest as additional calibration since this is the last meeting for calibration.
1 company suggest to add the description of how throughput is calculated from SINR
Recommendations for 2nd round:
Add following statement into TR for further explanation:
In RAn4 simulation, it is is assumed that all the slots configurations are the same. compared with the average throughput over all time slots with different configuration, this is the worst case with largest degradation value.

	Issue 1-2-4: SBFD UL SINR calculation
	One company suggest to use the framework agreed for the calibration (Noise floor + x dB with x = -6 dB) for final simulation results.
One question from cablelabs, I_(3) and I_(4) are co-channel, why ACIR is included?
2 companies support option 1. 3 companies support option 2.
Moderator note: this issue is about final simulation results rather than calibration so could be merged with 1-10

Recommendations for 2nd round:
This issue could be merged with 1-10





0.1.10.3 Sub-topic 1-3 System parameters
	
	Status summary 

	simulation difference between DU and DUD configuration
	Except one company, all other companies support option 2, it seems the common understanding it that DU and DUD will contribute to very similar results. so it’s better to down-select to only one configuration.
Cablelabs propose the case when DU and DUD lead to different result that “when SBFD network uses a much larger bandwidth than the adjacent channel legacy TDD network.” Moderator note: in RAN4, we only consider same CBW case. So DU and DUD’s simulation results are very similar.

Recommendations for 2nd round:
Due to the very limited differences, co-existence simulation should only focus on the DU configuration.
Further state into the TR that final simulation of DU and DUD are very similar, so final ACIR value also applies for DUD configuration.




0.1.10.4 Sub-topic 1-4 UE characteristics
	
	Status summary 

	Issue 1-4-1: FR2-1 UE Tx power
	Except for one company, all other companies support recommended WF, retain previous agreements.
The reason for option 1 is that FR2 UE output power does not really map towards minimum requirements in TS 38.101-2, i.e. 23 dBm. As comment from ZTE, 23dBm will also corresponds to min 22.4 dBm EIRP. From this point of view, moderator still suggest to retain previous agreements.
Recommendations for 2nd round:
Retain previous agreements as below:
	Parameters
	Indoor
	Urban macro
	Urban micro

	UE Peak EIRP in dBm
	22.4 dBm, Note5
	22.4 dBm, Note5
	22.4 dBm, Note5

	UE min TX power in dBm
	-40dBm
	-40dBm
	-40dBm

	Note 5: Peak EIRP of 22.4 dBm is the baseline assumption, other higher EIRP is optional and companies could provide simulation results with statement of higher EIRP.




	[bookmark: _Hlk132913594]Issue 1-4-2: UL power control scheme
	5 Companies support option1 as this will accurately capture the rise in thermal level due to the self-interference and co-site inter-sector assumptions.
Another comment is that proposal may cause further issues. But Samsung echo that this is not technical issues but an implementation clarification.
3 company comment that document that target throughput is not reached rather than updating current power control scheme.
Recommendations for 2nd round:
· Option 1:to make sure target SINR is met, update power control scheme considering raising noise floor due to co-site co-sector and co-site inter-sector gNB-gNB interference: 
CLx-ile = –SNR_target + UE_max_eirp– ThermalNoise – BS_NoiseFigure - 10*log10(BW)
Where, for SBFD UL power control, the BS_Noise Figure should consider the noise figure desense introduced by the co-site co-sector self-interference and co-site inter-sector gNB-gNB interference modelling.
· Option 2: using legacy power control scheme and state into the TR that target SINR is not reached due to the rise in thermal level due to the self-interference and co-site inter-sector assumptions.

	[bookmark: _Hlk132913615]Issue 1-4-3: UE ACLR for FR1 and FR2
	3 companies suggest to reuse legacy UE ACLR requirements.
Other companies support to capture ACLR based on feasibility discussion.
Recommendations for 2nd round:
· Option 1: For UE ACLR in co-ex study, we propose to apply the agreed WF from R4-2302977, which consists of following: (Samsung)
· UE ACLR is modelled as 30 dB at max power, and improves 1dB/dB with backoff up to a maximum 10 dB of improvement. So this means at 10 dB backoff the ACLR is 40 dB.
· FR2-1 ACLR mode for SBFD sims: 24 dB based value improved 1 dB/dB for up to 10 dB, similar approach as FR1.
· Option 2: legacy NR UE requirements
Moderator suggestion: option 1.

	Issue 1-4-4: UE NF for FR1 and FR2
	It seems all companies could support or compromise to option 1.
Recommendations for 2nd round:
For UE NF in co-ex study, we propose to apply the resulting values from the UE impact discussions, if there will be any. Otherwise, the co-ex study could continue using the existing agreed NF.




0.1.10.5 Sub-topic 1-5 gNB characteristics
	
	Status summary 

	Issue 1-5-1:FR1 gNB antenna parameter
	 all Companies support reusing the same as 38.828. one company suggest that we need to have a statement in technical report on the issues and consequences related to using TR 38.828 parameter.
Recommendations for 2nd round:
For FR1 antenna configuration:
· reusing the same as 38.828. 
· have a statement in TR on the issues and consequences related to using TR 38.828 parameter.

	Issue 1-5-2: FR2-1 gNB antenna parameter
	4 companies suggest to reuse the same configuration as 38.828
3 companies suggest to use option 2 to fix the gain normalization error for FR2-1. And 1 company suggest to correct antenna configuration for FR2 simulation.
Recommendations for 2nd round:
For FR2 antenna configuration, both following antenna configurations are OK. Companies should report their choice when report simulation results.
· Option 1: For FR2, reuse the same as in 38.828 Section 5.2.2.5 for FR2
· Option 2: 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.

	[bookmark: _Hlk132913635]Issue 1-5-3: power boosting for antenna configuration 1
	5 companies support option 1 or at least as optional.
1 company comment it’s not feasible for practical implementation and don’t support option 1.
Recommendations for 2nd round:
· Option 1: SBFD antenna configuration 1 with power boost capability to have 3 dB more Tx power, which would result in same power spectral denstiy, i.e. 49 dBm/100MHz for FR1 and 30 dBm/200MHz for FR2, as agreed in R4-2302888.
· Option 2: no power boosting for antenna configuration 1.
FFS online.

	Issue 1-5-4:FR2-1 gNB max output power
	4 companies focus on baseline.
1 company suggest to select commercial product
3 company support option 1 as optional.
Recommendations for 2nd round:
For FR2: 
30dBm/200MHz 1st priority, 
40dBm/200MHz optional



0.1.10.6 Sub-topic 1-6 UMa-to-UMi scenario parameters
	
	Status summary 

	UMa-to-UMi scenario parameters
	 The discussion is so diverse.
Recommendations for 2nd round:
Uma->Umi for FR1 is low priority as approved before.
To save time, we only focus on following configurations/scenarios
· Uma as STDD and Umi as SBFD
· Only one antenna configuration for SBFD, antenna configuration 1
· Only considering using DL slot for SBFD
· Only considering DU configuration for SBFD
· No optional assumptions, only focus on baseline parameters
· Uma and Umi use the same CBW, 100MHz
FFS whether to use regulatory requirements for simulation or not.
Moderator suggest to separate WF and leave one dedicated WF to capture simulation parameters for this scenario


0.1.10.7 Sub-topic 1-7 Scenario

	
	Status summary 

	Issue 1-7-1: cluster based scenario:
	 Moderator suggestion is to keep previous agreements.
Recommendations for 2nd round:
RAN4 approved to include clustered based UE distribution which is named as urban hotspot scenario with low priority.

	Issue 1-7-2: priority of using legacy UL slot for SBFD:
	Case 3 and case 4 are using legacy UL slots for SBFD.
In previous RAN plenary meeting discussion, UL symbol as 2nd priority. 
[image: ]
Recommendations for 2nd round:
Case 3 and 4 as low priority.



0.1.10.8 Sub-topic 1-8 Network layout

	
	Status summary 

	Issue 1-7-1: cluster based scenario:
	 It seems all companies support this network layout.
Recommendations for 2nd round:
· In cases with grid shift  > 0%, the second operator base stations should be placed according to Option 1-1 	
· 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.





0.1.10.9 Sub-topic 1-9 pathloss model
	
	Status summary 

	LOS probability for gNB-to-gNB pathloss model
	 4 companies support use option1 for final simulation.
4 companies support to use previous agreements.
Moderator’s suggestion is to retain previous agreements.
Recommendations for 2nd round:
· 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; 
Agreement: option 2 as 1st priority and option 1 as 2nd priority




0.1.10.10 Sub-topic 1-10 self-interference and sector-interference
	
	Status summary 

	LOS probability for gNB-to-gNB pathloss model
	3 companies support adopting the framework agreed for the calibration for further discussing the coex and impact on RF requirements.
3 companies support to consider both optimistic (based on calibration assumptions) and realistic isolation (based on feasibility) assumptions.
Recommendations for 2nd round:
Use calibration assumptions until there is conclusion from feasibility study.





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

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

	R4-2305250
	Samsung
	Collection of SBFD calibration results before this meeting.



Open issues summary
For FR1, calibration from all companies are aligned.
For FR2-1, it seems more discussions are needed to be aligned.
A new sub-folder is created to collect updated calibration results. Please update on top of latest uploaded version.
Noted: official calibration phase would be closed after this meeting.

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.

	Company
	Comments

	XXX
	


 


CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Summary of calibration
	For FR1, calibration results from majority companies are aligned.
For FR2-1, calibration results from majority companies are aligned.
Official calibration phase would be closed after this meeting.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

1 Topic #3: Simulation results based on simulaiton assumption rather than calibration assumption	Comment by Torbjörn Elfström: Im a bit confused here.

In this section preliminary is intended to be collected. 

Now all results are collected. I see no need to capture simulation results based on calibration assumptions. The calibration is used to check that all simulators produce similar data. 

In this section we should describe simulation results based on agreed assumptions. 

If we mix calibration and real simulation results, it would be very difficult to conclude. 

Either remove calibration results or add some description that both parameter sets have been considered.

Maybe good to have a on-line discussion on how to handle simulation results. 	Comment by chunxia-CMCC: There are two sets of simulation parameters. One set for final simulation results. the other for calibration results. previous common understanding is that we only use calibration parameters for calibration, which will not be used for final simulation results. 
As Moderator, I will require for a new tdoc to capture all approved simulation parameters for final simulation in 2nd round. Companies should use all parameters in this new tdocs for final simulation.
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

	R4-2304060
	Qualcomm CDMA Technologies
	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 DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  
Observation: For SBFD UL as a victim, it is observed that the SNR target of 15 dB is not met.
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: For FR2 and SBFD UL as a victim, no SINR degradation is observed compared to legacy TDD DL network.

	R4-2304093
	Ericsson
	In this contribution we present simulations results relevant for several coexistence cases with the aim to study impact on adjacent network where SBFD and STDD is victim and aggressor. 
Two sets of co-existence simulations have been presented in this paper. One set assumes unrealistic self-interference and inter-sector isolation to reduce the impact of interference to 1 dB of desensitization. Both advanced electromagnetic simulations as well as presented measurements results have indicated that the isolation levels needed to limit the desensitization to 1 dB are not realistic.
Realistic assumption is based on induced interference based on reasonable and achievable isolation levels considering inter-sector isolation.
This is to ensure that realistic assessment of co-existence is performed and thus cover the impact from STDD towards SBFD in particular in UL and impact of SBFD to STTD in particular is properly studied.
In addition, RAN4 need to consider increasing the priority of some simulation assumptions e.g., grid shift to properly address real-life deployments and challenges as discussed in this paper.
From the simulation results the following observations have been identified:
Observation 1: Coexistence cases 1 and 2 are expected to evaluate the impact of UE-UE CLI on legacy operator. For this reason, they have to be evaluated in scenarios where UE-UE issues are exposed and not hidden. Uniform distribution of users reduces the impact of UE-UE issues and is at risk of hiding potential UE-UE issues.
Observation 2: Optimistic assumptions with respect to SBFD isolation values, for self and inter-sector interference should be included in the evaluation because they guarantee that the UL of SBFD is not disrupted by its own internal CLI, and consequently a coexistence evaluation would not be possible.
Observation 3: The operation of the DL of a legacy TDD network impacts the UL SINR performance of an SBFD network, since the UL sub-band is victim if BS-BS CLI.
Observation 4: It is important to study also clustered scenarios since they expose the existence of UE-UE CLI.
Observation 5: The inter-site BS-BS CLI generated by the legacy STDD against the UL SBFD reduces the UL SBFD throughput significantly more than 5% compared to the baseline, when a realistic GS 10% is considered.
Observation 6: SBFD DL is not impacted by ACI in coexistence case 6, but the internal interference is what determines the DL performance. In clustered case, 5%tile throughput is impacted by internal UE-UE CLI.
Observation 7: The operation of a neighbour SBFD network impacts the UL SINR performance of an STDD legacy network, since the UL is victim of BS-BS CLI generated by the SBFD DL sub-band. The study of this case should be prioritized.
Observation 8: The inter-site BS-BS CLI generated by the SBFD DL sub-band against the UL STDD reduces the throughput significantly more than 5% compared to the baseline, when a realistic GS 10% is considered. So this is an important coexistence case.
Observation 9: STDD DL 5%tile throughput is impacted by ACI in coexistence case 2 when users are clustered. 
Observation 10: When realistic assumptions for inter-sector isolation are considered, the inter-sector interference is so high that the SBFD receiver can get blocked, in general more than happens for the optimistic case. The wideband received power at SBFD UL depends on different aspects, such as the antenna configuration. When the receiver is not blocked, the SBFD UL sub-band is so interfered that hardly UL traffic can be transmitted on these resources.
Observation 11: For coexistence case 4, irrespective of the inter-sector isolation assumptions (optimistic or realistic), the UL of the legacy system can be seriously impacted by the DL SBFD operator, in all the studied cases the throughput loss is higher than 5%. This is why this case should be prioritized in the coexistence study.
Observation 12: Differently from the optimistic case, where STDD DL 5%tile throughput is impacted by ACI in coexistence case 2 when users are clustered, with throughput loss values exceeding the threshold of 5%, in the realistic case the DL STDD is not impacted by the SBFD UL activity. The reason is that the UL of SBFD when it coexists with STDD is often blocked or anyway so highly interfered that hardly traffic can go through these resources and consequently generate any UE-UE CLI.

To progress the work, we also present the following proposals for approval:
Proposal 1: To include in the evaluation clustered scenarios where UEs of different operators happen to be at reduced distance among each other, in the same cluster area. A similar cluster model to the one that has been defined in RAN1 can be considered for evaluation in RAN4, especially in scenarios where the DL is the victim in the evaluations.
Proposal 2: To improve the priority of coexistence evaluation cases 3 and 4 to carefully evaluate the UL coexistence performance of STDD legacy network. 
Proposal 3: To include in the study both optimistic and realistic isolation assumptions for SBFD self-interference and inter-sector interference isolation values. 
Proposal 4: For FR1 inter-sector isolation we propose the value of 75 dB.

To understand how two networks operating STDD and SBFD at adjacent channels within the same band will coexist it is preferable to study two cases. In this contribution we presented results for an optimistic case and a realistic case with the intention to understand the impact related to induvial interference source.  
It can be concluded that the introduction on SBFD in an adjacent channel within a band where a legacy TDD network operates will bring some interesting challenges with respect to coexistence. 
At the end of this contribution in section 5 more details related to simulation assumptions used to produce the results presented in this contribution can be found. 


	R4-2304195
	CMCC
	Preliminary simulation results without explicit observation and proposals. Further input is needed.

	R4-2304434
	CATT
	Table 10: SBFD adjacent channel co-existence simulation results
	
	5% throughput degradation (%)
	50% throughput degradation (%)

	FR1 SBFD Urban Macro UL
	
	3.81

	FR1 SBFD Urban Macro DL
	12.92
	1.90

	FR1 legacy TDD Urban Macro UL
	100.00
	3.13

	FR1 legacy TDD Urban Macro DL
	18.66
	2.49

	FR2 SBFD Urban Macro UL
	9.80
	3.78

	FR2 SBFD Urban Macro DL
	6.97
	3.23

	FR2 legacy TDD Urban Macro UL
	5.21
	1.13

	FR2 legacy TDD Urban Macro DL
	6.65
	3.14


This contribution summarizes the simulation results from our company. The simulation results show 50% throughput degradation is within the 5% evaluation criteria. 5% throughput of baseline and “baseline+ACI” are both 0 in FR1 SBFD Urban Macro UL scenario.


	R4-2304536
	Nokia, Nokia Shanghai Bell
	Observation 4: Coexistence simulations shows that, for Case 2, there is minimal impact on the victim NR TDD DL SINR between having NR TDD DL or SBFD as the aggressor technology in the adjacent channel. 
Proposal 5: The priority of the Urban Hotspot scenario should be set to “High” as this scenario is expected to provide more insights about SBFD coexistence due to the presence of UE-to-UE cross-link interference.  
Observation 5: Coexistence simulations shows that, for Case 6, there is minimal impact on the victim SBFD DL SINR between having NR TDD DL or not as the aggressor technology in the adjacent channel. 
Observation 6: Coexistence simulations shows that, for Case 6, the presence of DL transmissions on the adjacent channel show clear degradation of the SBFD UL SINR.

	R4-2305248
	Samsung
	calibration data and the updated co-ex study results from samsung.

	R4-2305249
	Samsung
	Observation 1: The Urban Macro antenna parameters from TR 38.921 that agreed in #106 meeting was questioned by the proponent companies. And we are almost at the end of the adjacent channel co-ex study phase that was in the original work plan of this study item. The FR1 and FR2 gNB antenna parameters are still not fixed yet.
Proposal 1: Considering the discussion history of antenna model, the mis-representation concern raised on the above agreement in #106 meeting, and the work plan of this study item, we propose to follow the initial agreement to reuse the TR 38.828 antenna parameters for both FR1 and FR2 gNB. For the normalization error, we propose to state clearly in the TR with the following same wording from Section 5.2.3.7 of TR 38.828. 
	5.2.3.7	Antenna modelling



Note the above gives the correct antenna array radiation pattern, however the correct gain is only achieved if the element pattern  is selected for the exact element spacing. For other element spacing’s, the element pattern  must be separately calculated such that it is correct for the element spacing (dg,H and dg,V). If  is not linked to the element spacing then the calculated absolute gain may diverge from the correct value in a manner that varies as the beam is steered.
The correct composite array radiation pattern directivity(D) is given by:

	,
The composite array radiation pattern gain can then be calculated as:

	

Where L is the Loss associated with the antenna. This is currently included in the estimate for element gain , and is 1.8dB.



Observation 2: The SBFD antenna configuration 1 has 3dB less in its Rx gain in SBFD UL, and 6 dB less in Tx EIRP in SBFD DL comparing to the SBFD antenna configuration 2 and legacy TDD systems. Such assumption would result in un-comparable adjacent channel interference compared to other configurations or legacy TDD systems. 
Proposal 2: For a comparable co-ex study evaluation, we propose to consider the SBFD antenna configuration 1 with power boost capability to have 3 dB more Tx power, which would result in same power spectral denstiy, i.e. 49 dBm/100MHz for FR1 and 30 dBm/200MHz for FR2, as agreed in R4-2302888.

Observation 3: In co-ex study simulation, the current SBFD uplink power control scheme is considered before the co-site co-sector and inter-sector inter-subband interference was added to the SINR. Thus in the simulation, the uplink power control scheme was not correctly performed to reach its targeted SNR, given those above-mentioned interference should be included in the ’Noise’ when gNB measuring the uplink SNR from UE. 
Proposal 3: We propose to consider the uplink power control scheme for SBFD UL after the implementation of the co-site co-sector and co-site inter-sector gNB-gNB interference in simulation, so that the noise floor raising of these interference would correctly result in the CLx-ile of the uplink power control scheme. The proposed CLx-ile for this SBFD UL case would be: 
CLx-ile = –SNR_target + UE_max_eirp– ThermalNoise – BS_NoiseFigure - 10*log10(BW)
Where, for SBFD UL power control, the BS_NoiseFigure should consider the noise figure desense introduced by the co-site co-sector self-interference and co-site inter-sector gNB-gNB interference modelling.

Observation 4: Our simulation results, as shown in above figures and tables, reflects that the new assumption including layouts which differs from the ones that were used to derive ACLR and ACS would results in the exceedance of the traditional 5% throughput loss criteria between two legacy TDD DL systems. And the causes behind this observation is that either the current assumptions would lead to more ACI impact than the ACIR were designed, or it is the result of implementation differences. Regardless of the actual cause of such mismatch of current simulation assumption and ACIR assumption, this information should be taken into account when we consider the evaluation criteria and required ACIR for SBFD system.
Proposal 4: For SBFD DL as victim, analysing the throughput degradation, SINR degradation, and required ACIR from legacy TDD DL ACI should take into account the impact between two legacy TDD DL systems under the same co-ex study assumptions. For fair comparison, the 5% evaluation criteria should not be naturally applicable to those cases where two legacy systems co-ex would also exceed such criteria, due to the mismatch of the legacy ACIR and current assumptions in SBFD co-ex study.

Observation 5: From our simulation results, we observe very limited differences between the SBFD DUD and DU assumptions in co-existence study. Considering these two options with very limited differences would double the simulation time with no gain from co-ex study simulation perspective.
Proposal 5: Due to the very limited diffrences, we propose to further reduce the cases for DUD and DU down to DUD (or DU), while clearly stating that the results and corresponding conclusion would also apply to DU (or DUD) respectively. This would save half of all our simulation time.

Observation 6: From the agreed WF for RF impact on UE in #106, R4-2302977, some co-ex study related assumptions were discussed, converged and sent to RAN1 as study assumption, including UE NF and UE ACLR.
Proposal 6: For UE ACLR in co-ex study, we propose to apply the agreed WF from R4-2302977, which consists of following:
1. UE ACLR is modelled as 30 dB at max power, and improves 1dB/dB with backoff up to a maximum 10 dB of improvement. So this means at 10 dB backoff the ACLR is 40 dB.
1. FR2-1 ACLR mode for SBFD sims: 24 dB based value improved 1 dB/dB for up to 10 dB, similar approach as FR1.

Proposal 7: For UE NF in co-ex study, we propose to apply the resulting values from the UE impact discussions, if there will be any. Otherwise, the co-ex study could continue using the existing agreed NF. 
Below are the agreed WF in R4-2302977 for reference:
1. Use a fixed value noise figure model for the purpose of system level simulation for SBFD
1. FR1 noise figure value in the range [7 to 9 dB]
1. FR2-1 noise figure value in the range [7.5 to 10 dB]

Observation 7: We are quite delayed according to previous agreed work plan, and there had been many co-ex study results submission/share from multiple companies at least on high priority scenario – Urban Macro already. 
Proposal 8: We propose to finalize the official calibration phase after this meeting as agreed in #106, so that the contributing companies can focus on delivering co-ex study results and discuss results alignment in the coming meetings.
Proposal 9: We propose to start collecting the Urban Macro, i.e. the high priority scenario, co-ex study results starting from this meeting, and start to discuss the results analysis based on the collected results.
Observation 8: From the conclusion of TR 38.828, the CLI in Indoor cases is not an issue. And in addition, from the #104 meeting, the contributions from companies had repeatedly stated that the UE-UE CLI impact is very low and can be ignored compared to other dominant interferences. Moreover, the Indoor cases received no interests so far in the calibration phase.
Proposal 10: Given the prior conclusion from CLI TR 38.828, the previous contributions received and the lack of interests expressed in the calibration phase for some scenarios, we propose to set up a deadline for them. For any of the scenarios that required to be simulated and studied, the reasonable deadline for completeness of assumption should be in #107 meeting, and the results collection should at least started from #108 meeting. And then we need leave #108bis meeting for final results check and summarizing, and #109 meeting for final drafting.
· For Indoor: If no further efforts/interests is presented, including contribution to complete assumptions, offline efforts for calibration, and study results submission and discussion for Indoor scenario, we propose to draw conclusion that the co-ex results should be no issue for Indoor scenarios based on current information and conclusion from TR 38.828.
· For UMi, we propose similar approach as above. 
· For Urban Hotspot, UMa-UMi case, FFS how to treat them if lack of contribution.

Observation 9: For Scenario 1 Case 1, the results suggested that the throughput degradation of TDD DL from both SBFD antenna configuration 1 and 2 are under 5% for cell-edge and cell-average. No performance degradation relating to ACLR/ACS was observed.
Observation 10: For Scenario 1 Case 2, the results suggested that the throughput degradation of TDD DL from both SBFD antenna configuration 1 and 2 are under 5% for cell-edge and cell-average. No performance degradation relating to ACLR/ACS was observed.
Observation 11: For Scenario 1 Case 5,
· The results suggested that for SBFD UL, the throughput degradation are under 5% for cell-edge and cell-average. 
· For SBFD DL, the throughput degradation is 5.72% at cell-edge, but it is still less than the targeted performance degradation of designed ACLR and ACS, which would results in 7.26% degradation between two legacy TDD DL systems under current assumptions.
· No performance degradation relating to ACLR/ACS was observed.
Observation 12: For Scenario 1 Case 6,
· The results suggested that for SBFD UL, the throughput degradation are under 5% for cell-edge and cell-average. 
· For SBFD DL, the throughput degradation is 5.82% at cell-edge, but it is still less than the targeted performance degradation of designed ACLR and ACS, which would results in 7.26% degradation between two legacy TDD DL systems under current assumptions.
· No performance degradation relating to ACLR/ACS was observed.
Observation 13: For Scenario 4 Case 1, the results suggested that the throughput degradation of TDD DL from both SBFD antenna configuration 1 and 2 are under 5% for cell-edge and cell-average. No performance degradation relating to ACLR/ACS was observed.
Observation 14: For Scenario 4 Case 2, the results suggested that the throughput degradation of TDD DL from both SBFD antenna configuration 1 and 2 are under 5% for cell-edge and cell-average. No performance degradation relating to ACLR/ACS was observed.
Observation 15: For Scenario 4 Case 5, the results suggested that the throughput degradation of both SBFD UL and DL from legacy TDD DL are under 5% for cell-edge and cell-average. No performance degradation relating to ACLR/ACS was observed.
Observation 16: For Scenario 4 Case 6, the results suggested that the throughput degradation of both SBFD UL and DL from legacy TDD DL are under 5% for cell-edge and cell-average. No performance degradation relating to ACLR/ACS was observed.

Proposal 11: We proposed to take into account our Observation 9~16 and detailed results in R4-2305248 for results collection and results analysis.

	R4-2305250
	Samsung
	Collection of SBFD calibration results before this meeting.

	R4-2305399
	ZTE Corporation
	In this contribution, we want to share some further views and initial simulation results on the coexistence of full duplex BS in the adjacent channel scenario and proposals are made as following:
Observation 1: the interference from FR1 NR TDD DL to SBFD DL @4GHz seems acceptable by reusing the existing requirement. 
Observation 2: the interference from FR1 SBFD to NR TDD DL @4GHz seems acceptable by reusing the existing requirement.

	R4-2305558
	Huawei, HiSilicon
	In this contribution we discussed on co-existence study for NR duplex operation. According to the contribution, we have the following observation: 
Observation: For FR1 Uma scenario, Co-existence between SBFD with ‘DU’ configuration and legacy TDD system brings degradation to the UL performance of legacy TDD system. (23.45% DL throughputs degradation @50% observation point)   



1.2 Open issues summary
following list all the cases that are approved in last meeting for information.
	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

	NR TDD UL
	SBFD(DUD)
	[image: ]
Case 3
	NR TDD UL
	Low

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

	SBFD (DUD)
	NR TDD DL
	[image: ]
Case 5
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	[image: ]
Case 6
	
	High

	SBFD(DUD)
	NR TDD UL
	[image: ]
Case 7
	
	Low

	SBFD(DU)
	NR TDD UL
	[image: ]
Case 8
	
	Low



There are two sets of simulation parameters. One set for final simulation results. the other for calibration results. previous common understanding is that we only use calibration parameters for calibration, which will not be used for final simulation results. 
To make final simulation parameters much clear, moderator will require for a new tdoc to capture all approved simulation parameters for final simulation in 2nd round. Companies should use all parameters in this new tdoc for final simulation in future meetings. Please have a further check for this new tdoc in 2nd round discussion.
Sub-topic 3-1 Template for collecting final simulaiton results
Issue 3-1: template for collecting final simulation results
· Proposals
· Option 1: differentiate FR1 and FR2 results in different tables. And approve following templete.
	Case number as in above table
	Source
	Observation Point
	Victim: e.g. FR1 SBFD DL (antenna config. 1)

	
	
	
	Aggressor: e.g. FR1 legacy TDD DL 

	
	
	
	SINR degradation (dB)
	Throughput degradation (%)

	
	Company name
	5%
	
	

	
	
	50%
	
	

	
	
	95% (optional)
	
	



· Option 2: TBA
· Recommended WF
· Option 1 

Sub-topic 3-2 collection of case 1 and case 2 simulaiton results
Following collect simulation results for information.
Victim: Legacy TDD DL
Aggressor: SBFD

· Observation 1: from Samsung in R4-2305248

Table 3.1.1-1: Case 1 SINR and throughput degradation (SBFD gNB antenna config. 1)
	Source
	Observation Point
	Victim: Legacy TDD DL

	
	
	Aggressor: SBFD DUD (antenna config. 1)

	
	
	SINR degradation (dB)
	Throughput degradation (%)

	Samsung
	5%
	-0.07
	0.79

	
	50%
	-0.05
	-0.22

	
	95%
	0.07
	0



Table 3.2.1-1: Case 1 SINR and throughput degradation (SBFD gNB antenna config. 1)
	Source
	Observation Point
	Victim: Legacy TDD DL

	
	
	Aggressor: SBFD DUD (antenna config. 1)

	
	
	SINR degradation (dB)
	Throughput degradation (%)

	Samsung
	5%
	0.17
	1.35

	
	50%
	0.14
	0.51

	
	95%
	0.05
	0



Table 3.1.2-1: Case 2 SINR and throughput degradation (SBFD gNB antenna config. 1)
	Source
	Observation Point
	Victim: Legacy TDD DL

	
	
	Aggressor: SBFD DU (antenna config. 1)

	
	
	SINR degradation (dB)
	Throughput degradation (%)

	Samsung
	5%
	-0.10
	-1.07

	
	50%
	-0.09
	-0.39

	
	95%
	-0.11
	0



Table 3.2.2-1: Case 2 SINR and throughput degradation (SBFD gNB antenna config. 1)
	Source
	Observation Point
	Victim: Legacy TDD DL

	
	
	Aggressor: SBFD DU (antenna config. 1)

	
	
	SINR degradation (dB)
	Throughput degradation (%)

	Samsung
	5%
	0.09
	0.73

	
	50%
	0.07
	0.25

	
	95%
	0.08
	0





· Observation 2: from Qualcomm in R4-2304060
· For FR1 and legacy DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  
· Observation 3: from Ericsson in R4-2304093
· STDD DL 5%tile throughput is impacted by ACI in coexistence case 2 when users are clustered..
· Differently from the optimistic case, where STDD DL 5%tile throughput is impacted by ACI in coexistence case 2 when users are clustered, with throughput loss values exceeding the threshold of 5%, in the realistic case the DL STDD is not impacted by the SBFD UL activity. The reason is that the UL of SBFD when it coexists with STDD is often blocked or anyway so highly interfered that hardly traffic can go through these resources and consequently generate any UE-UE CLI.
· Observation 4: from CATT in R4-2304434
Table 10: SBFD adjacent channel co-existence simulation results
	
	5% throughput degradation (%)
	50% throughput degradation (%)

	FR1 legacy TDD Urban Macro DL
	18.66
	2.49

	FR2 legacy TDD Urban Macro DL
	6.65
	3.14



· Observation 5: from Nokia in R4-2304536
· Coexistence simulations shows that, for Case 2, there is minimal impact on the victim NR TDD DL SINR between having NR TDD DL or SBFD as the aggressor technology in the adjacent channel.
· Observation 6: from ZTE in R4-2305399
· the interference from FR1 SBFD to NR TDD DL @4GHz seems acceptable by reusing the existing requirement.

Sub-topic 3-3 collection of case 3 and case 4 simulaiton results
Following collect simulation results for information.

Victim: Legacy TDD UL
Aggressor: SBFD 

· Observation 1: from Ericsson in R4-2304093
· The operation of a neighbour SBFD network impacts the UL SINR performance of an STDD legacy network, since the UL is victim of BS-BS CLI generated by the SBFD DL sub-band. The study of this case should be prioritized.
· The inter-site BS-BS CLI generated by the SBFD DL sub-band against the UL STDD reduces the throughput significantly more than 5% compared to the baseline, when a realistic GS 10% is considered. So this is an important coexistence case.
· For coexistence case 4, irrespective of the inter-sector isolation assumptions (optimistic or realistic), the UL of the legacy system can be seriously impacted by the DL SBFD operator, in all the studied cases the throughput loss is higher than 5%. This is why this case should be prioritized in the coexistence study.
· Observation 2: from CATT in R4-2304434
· Table 10: SBFD adjacent channel co-existence simulation results
	
	5% throughput degradation (%)
	50% throughput degradation (%)

	FR1 legacy TDD Urban Macro UL
	100.00
	3.13

	FR2 legacy TDD Urban Macro UL
	5.21
	1.13



· Observation 2: from Huawei in R4-2305558

	Aggressor
	Victim
	Observation Point
	SINR degradation (dB)
	Throughput degradation (%)

	NR SBFD {DU} 
80MHz DL + 20MHz UL
	NR TDD 100MHz UL
	5%
	7.64
	-

	
	
	50%
	3.53
	23.45

	
	
	95%
	0.09
	0.62



For FR1 Uma scenario, Co-existence between SBFD with ‘DU’ configuration and legacy TDD system brings degradation to the UL performance of legacy TDD system. (23.45% DL throughputs degradation @50% observation point)
Sub-topic 3-4 collection of case 5 and case 6 simulaiton results
Following collect simulation results for information.

Victim: SBFD
Aggressor:  legacy TDD DL

· Observation 1: from Samsung in R4-2305248

Table 3.1.3-2: Case 5 SINR and throughput degradation (SBFD gNB antenna config. 2)
	Source
	Observation Point
	Victim: Legacy SBFD DUD (antenna config. 2)

	
	
	Aggressor: TDD DL

	
	
	SINR degradation (dB)
	Throughput degradation (%)

	Samsung
	-
	SBFD DL
	SBFD UL
	SBFD DL
	SBFD UL

	
	5%
	0.67
	0.22
	5.72
	4.42

	
	50%
	0.60
	0.26
	2.45
	1.99

	
	95%
	0.39
	0.02
	0
	0.13



Table 3.2.3-2: Case 5 SINR and throughput degradation (SBFD gNB antenna config. 2)
	Source
	Observation Point
	Victim: Legacy SBFD DUD (antenna config. 2)

	
	
	Aggressor: TDD DL

	
	
	SINR degradation (dB)
	Throughput degradation (%)

	Samsung
	-
	SBFD DL
	SBFD UL
	SBFD DL
	SBFD UL

	
	5%
	0.53
	0.00
	4.08
	0.02

	
	50%
	0.25
	0.00
	0.95
	0.02

	
	95%
	0.19
	0.00
	0
	0.00



Table 3.1.4-2: Case 6 SINR and throughput degradation (SBFD gNB antenna config. 2)
	Source
	Observation Point
	Victim: Legacy SBFD DU (antenna config. 2)

	
	
	Aggressor: TDD DL

	
	
	SINR degradation (dB)
	Throughput degradation (%)

	Samsung
	-
	SBFD DL
	SBFD UL
	SBFD DL
	SBFD UL

	
	5%
	0.68
	0.22
	5.82
	4.33

	
	50%
	0.58
	0.27
	2.35
	2.04

	
	95%
	0.38
	0.02
	0
	0.13



Table 3.2.4-2: Case 6 SINR and throughput degradation (SBFD gNB antenna config. 2)
	Source
	Observation Point
	Victim: Legacy SBFD DU (antenna config. 2)

	
	
	Aggressor: TDD DL

	
	
	SINR degradation (dB)
	Throughput degradation (%)

	Samsung
	-
	SBFD DL
	SBFD UL
	SBFD DL
	SBFD UL

	
	5%
	0.59
	0.01
	4.51
	0.08

	
	50%
	0.29
	0.00
	1.09
	0.02

	
	95%
	0.21
	0.00
	0
	0.00





· Observation 2: from Qualcomm in R4-2304060
· For FR1 and SBFD DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  
· For FR2, no SINR degradation is observed when the victim network is SBFD DL compared to legacy TDD DL network.
· For FR2 and SBFD DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.    
· For FR2 and SBFD UL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  

· Observation 3: from Ericsson in R4-2304093
· The operation of the DL of a legacy TDD network impacts the UL SINR performance of an SBFD network, since the UL sub-band is victim if BS-BS CLI.
· The inter-site BS-BS CLI generated by the legacy STDD against the UL SBFD reduces the UL SBFD throughput significantly more than 5% compared to the baseline, when a realistic GS 10% is considered.
· SBFD DL is not impacted by ACI in coexistence case 6, but the internal interference is what determines the DL performance. In clustered case, 5%tile throughput is impacted by internal UE-UE CLI.
· Observation 4: from CATT in R4-2304434
· Table 10: SBFD adjacent channel co-existence simulation results
	
	5% throughput degradation (%)
	50% throughput degradation (%)

	FR1 SBFD Urban Macro UL
	
	3.81

	FR1 SBFD Urban Macro DL
	12.92
	1.90

	FR2 SBFD Urban Macro UL
	9.80
	3.78

	FR2 SBFD Urban Macro DL
	6.97
	3.23



The simulation results show 50% throughput degradation is within the 5% evaluation criteria. 5% throughput of baseline and “baseline+ACI” are both 0 in FR1 SBFD Urban Macro UL scenario.
· Observation 5: from Nokia in R4-2304536
· Coexistence simulations shows that, for Case 6, there is minimal impact on the victim SBFD DL SINR between having NR TDD DL or not as the aggressor technology in the adjacent channel. 
· Coexistence simulations shows that, for Case 6, the presence of DL transmissions on the adjacent channel show clear degradation of the SBFD UL SINR
· Observation 6: from ZTE in R4-2305399
· the interference from FR1 NR TDD DL to SBFD DL @4GHz seems acceptable by reusing the existing requirement.


Sub-topic 3-5 collection of case 7 and case 8 simulaiton results
Following collect simulation results for information.

Victim: SBFD
Aggressor: legacy TDD UL

No input in this meeting.

1.3 Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 3-1 
	Company
	Comments

	Qualcomm
	We would like to thank the moderator for collecting the simulations observations here, however, we are not sure if the collected data will be discussed for the main coex part or this is only for the collection of the calibration results at this stage. Additionally, we are ok with the provided template.   
On this “To make final simulation parameters much clear, moderator will require for a new tdoc to capture all approved simulation parameters for final simulation in 2nd round. Companies should use all parameters in this new tdoc for final simulation in future meetings. Please have a further check for this new tdoc in 2nd round discussion”
Are we planning to capture the calibration results only (excel files) or observation from the calibration results as well? It would be easier to follow in the TR to have a single set of results for the coex analysis and impacts on RF requirements. Those results whether based on the calibration assumptions or not, in our view RAN4 should agree on this through this meeting. 

	CableLabs
	Case numbers (1-8) in the table in section 1.2.7 do not capture all the cases we discussed, for example, DU/DUD cases may be combined, outdoor micro and indoor cases are not included in the table. Shall we add one more column “Specific description” between case number and source?

	Samsung
	We support the recommended template for result collection in general.
 If Option 1 in Issue 1-2-1 is agreeable, we suggest to find a place or suggest company to provide the throughput degradation reference between legacy TDD DL to DL for SBFD DL as victim.

We understand and support the moderator may be intended to not discuss the results in this meeting, but to finalize the assumption first. 
But we suggest moderator to consider to kick off results submission during and/or after this meeting with this template, given the tight work plan. The sooner we started to collect the results, the better we could progress the results analysis and conclusion making for well-studied cases.

	Ericsson
	We see that calibration results are mixed with regular simulation results. It’s a bit confusing since we have two sets of assumptions. Maybe better at this stage to captured calibration results in a WF using the Excel sheet which can be attached to the WF.  
Regarding the template, we are ok to use that as a starting point. Maybe we need to add more information when we start to collect data. 

	Samsung2
	Given the agreement in R4-2214379 is to look at 5% and 50%, we can remove 95% to save companies’ efforts.
Also, we believe a table of throughput degradation vs. ACIR can be helpful if interested company decide to provide results for required ACIR to meet a certain throughput degradation criteria. We think the ‘X’ and ‘Y’ can be discussed, one option can be X = 0, Y = 5.
One NOTE may be needed, is that when we simulate different required ACIR for some scenarios, our current understanding is that it will only affect adjacent channel ACLR/ACS towards ACI impact, but not affect co-channel inter-subband ACLR/ACS within the SBFD system. 
	Required ACIR [dB]
	Company
	X
	X+Y
	X+2Y
	X+3Y

	Throughput Loss
	Average
	Company A
	　
	　
	　
	　

	
	
	Company B
	　
	　
	　
	　

	
	
	　
	　
	　
	　
	　

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	5%-tile
	Company A
	
	
	
	

	
	
	Company B
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	　
	　
	　
	　
	　

	
	
	　
	　
	　
	　
	　





  

CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator note:
There are two sets of simulation parameters. One set for final simulation results. the other for calibration results. previous common understanding is that we only use calibration parameters for calibration, which will not be used for final simulation results. 
To make final simulation parameters much clear, moderator will require for a new tdoc to capture all approved simulation parameters for final simulation in 2nd round. Companies should use all parameters in this new tdoc for final simulation in future meetings. Please have a further check for this new tdoc in 2nd round discussion.
Recommendations for 2nd round:
· calibration results only be captured as annex (excel files) of this meeting’s WF and there is no observation from the calibration results. besides, calibration results and calibration parameters will not be captured into TR.
· In TR, there could be one set of simulation results for co-existence analysis and impacts on RF requirements
· Kick off the collections of final simulation results based on below approved template after this meeting.
· Detailed scenario number and case number are listed as in below tables.
	Deployment scenario number

	Company
	Case number
	Observation point
	Relative ACIR based on the same value assumption as for TN BS and UE. note 2
	Choice of optional simulation parameters 

	
	
	
	
	X
	X+Y
	X+2Y
	X+3Y
	

	e.g. FR1 Uma-Uma

	

	

	5%
	A/[B]
	
	
	
	



	
	
	
	50%
	
	
	
	
	

	
	
	

	5%
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	

	
	
	
	5%
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	

	
	
	
	5%
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	

	Note 1: X and Y is based on final simulation results. companies could choose their own value for X and Y to meet 5% throughput loss criteria.
Note 2: 
· when SBFD as victim, format is A/B, A is the SBFD system throughput loss value. B is the TDD system throughput loss for the case when STDD interfere STDD using the same parameters as SBFD system. 
· When SBFD is not victim, format is A. A is the victim system throughput loss.



	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

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

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

	SBFD (DU)
	NR TDD DL
	[image: ]
Case 6
	No system in adjacent channel
	High

	SBFD(DU)
	NR TDD UL
	[image: ]
Case 8
	
	Low




Table 2.1-1: Scenarios for SBFD co-ex study
	FR
	Scenario No.
	Deployment Scenario1
(Aggressor -> Victim)
	Priority

	FR1
(4GHz)
	1
	Urban Macro -> Urban Macro
	High

	
	2
	Urban Hotspot -> Urban Hotspot
	Note 4

	
	3
	Indoor -> Indoor
	Low

	
	4
	UMa-to-UMi
	Note 5

	FR2
(30GHz)
	5
	Urban Macro -> Urban Macro
	High

	
	6
	Urban Hotspot -> Urban Hotspot
	Note 4

	
	7
	Urban Micro -> Urban Micro
	Low

	
	8
	Indoor -> Indoor
	Low

	Note 1: The Urban Macro is agreed as baseline scenario for SBFD co-ex study with high priority in RAN4#104-e, while it does not preclude other scenarios.
Note 2: The Urban Hotspot uses the same assumption as Urban Macro, except that Urban Macro uses random dropping method for UE while Urban Hotspot uses cluster-based dropping method for UE. Both random dropping and cluster-based dropping for calibration.
Note 3: Consider Urban Macro scenario first for calibration purpose.
Note 4: Companies are encouraged to provide simulation results for Urban Hotspot scenario as 2nd priority. [Editor’s Note: Agreement 2.2.1 of R4-2302888]
Note 5: Companies also encouraged to simulate Uma-to-UMi co-existence scenario as 2nd priority. [Editor’s Note: Agreement 2.2.3 of R4-2302888]




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
2 Recommendation

2.1 1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on SBFD co-existence simulation
	CMCC
	

	
	WF on Uma- Umi scenario simulation parameters
	CableLabs
	

	
	Summary of co-existence simulation parameters
	Samsung 
	To collect all the simulation parameters for final simulation.



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2305250
	
	Collection of SBFD calibration results before this meeting.
	Samsung
	
	To update calibration results 

	
	
	
	
	
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2.2 2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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RP-221453 On the scope of Rel-18 NR duplex evolution CATT
Replaces discussion on work scope of duplex enh

Proposal 1: Discuss and clarify whether SBFD operation (DL subband) in legacy UL symbols is within the scope of
Rel-18 duplex evolution SI or not.

Proposal 2: RAN provides guidance on how to split the work on adjacent-channel co-existence study for duplex
evolution betweenRAN1 and RAN4.

Proposal 3: RAN discusses and decides if RAN3 should be involved in the SID to support potential standardization
effort of Xn/F1 interface.

Telecom Italia: strong concern with proposal 1 to reduce UL capacity
Ericsson: we agree that this is expanding the scope

conclusion:

- proposal 1 with UL symbol as 2nd priority is accepted
- proposal 2 will be further discussed

- proposal 3 is dropped

Intel: RAN guidance needed or we will repeat same discussionin RAN1
Telecom Italia: 2nd priority should be indicated to RAN1

conclusion: UL symbol as 2nd priority is accepted, no intended suspension of continuation of work in WGs
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