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Introduction
In this contribution, we discuss deployment scenarios and evaluation methodology for duplex enhancement [1]. Relevant deployment scenarios and evaluation methodology were first discussed in RAN1#109e[2] and SBFD operation (DL subband) in legacy UL symbols was accepted as 2nd priority in RAN#96[3].
In the following sections, we discuss the detail of evaluation on duplex enhancement, including deployment scenarios, interference analysis and modeling, evaluation metrics and assumptions. Preliminary calibration results are also proposed.  
Deployment scenarios
SBFD case
General
Four deployment cases for SBFD were specified in RAN1#109e listed in Table 1. Considering diverse SBFD configurations, traffic load and metrics in each case, the workload for all four cases will be heavy. It is better to study those cases in sequence.
	Agreement
For discussion purpose for evaluation, define the following deployment cases for SBFD:
· Deployment Case 1 (Non-coexistence case with single SBFD subband configuration): One single operator using one single carrier is considered. All the cells belonging to the operator use SBFD operation with the same SBFD subband configuration.
· Deployment Case 2 (Non-coexistence case with multiple SBFD subband configurations): One single operator using one single carrier is considered. All the cells belonging to the operator use SBFD operation, but different cells may use different SBFD subband configurations.
· Deployment Case 3 (Co-channel co-existence case): One single operator using one single carrier is considered. Among the cells belonging to the operator, some of them use legacy TDD operation (static TDD operation) while the others use SBFD operation with the same SBFD subband configuration.
· Deployment Case 3-1: Only 1-layer is considered 
· Deployment Case 3-2: 2-layer is considered
· Deployment Case 4 (Adjacent-channel co-existence case): Two operators each using one carrier are considered and the two carriers are adjacent carriers. One operator uses legacy TDD operation (static TDD operation) while the other operator uses SBFD operation with the same SBFD subband configuration.
Note: This definition has no intention to preclude any potential solutions for SBFD in AI9.3.2
Note: SBFD subband configuration is from gNB perspective.
Agreement
For SBFD Deployment Case 1, at least consider the following scenarios for evaluation:
· For FR1,
· Indoor office (use Indoor office defined in TR38.802/TR38.901 as starting point)
· Urban macro (use Urban macro defined in TR38.802/TR38.901 as starting point)
· [bookmark: _Hlk103319711]FFS: UE outdoor/indoor proportion, clustering, etc
· Optional: Dense Urban with 1-layer or 2-layer (use Dense Urban defined in TR38.802/TR38.901 as starting point)
· FFS: Rural
· For FR2-1,
· Indoor office (use Indoor office defined in TR38.802/TR38.901 as starting point)
· Dense Urban Macro layer (use Dense Urban defined in TR38.802 as starting point)
· FFS: UE outdoor/indoor proportion, clustering, etc
· Optional: Dense Urban micro (use Dense Urban micro defined in TR38.802/TR38.901 as starting point)
· FFS: Whether FR2-2 is considered or not in Rel-18.
Note: For optional scenarios, they can be captured in TR and it is up to each company to provide the results. The results can be used to draw conclusion/recommendation depending on the number of companies providing the results.
Agreement:
For SBFD Deployment Case 4, at least consider the following scenarios for evaluation from RAN1 perspective:
· FR1: Urban Macro
· FR2-1: Dense Urban Macro layer
· FFS: UE outdoor/indoor proportion, clustering, etc
· FFS: the grid shift between two networks, e.g., 0%, 100%
· FFS: Indoor hotspot, Dense Urban Micro layer
Agreement
For discussion for duplex evolution study (all agenda items), consider the following as the common understanding in RAN1 on the definition of interference types for SBFD operation:
· gNB self-interference (SI): Interference caused by DL transmission on a set of DL RBs in a carrier to UL reception on a set of UL RBs in the same carrier at the gNB side, where the two RB sets are non-overlapping in frequency.
· gNB-UE co-channel intra-subband interference: This is the same as the legacy DL interference type in legacy TDD network with static TDD UL/DL configuration.
· UE-gNB co-channel intra-subband interference: This is the same as the legacy UL interference type in legacy TDD network with static TDD UL/DL configuration.
· (inter-cell) inter-site gNB-gNB co-channel intra-subband CLI: CLI caused by DL transmission of the aggressor gNB on a set of RBs in one carrier to UL reception of the victim gNB in a different site on the same set of RBs in the same carrier.
· (inter-cell) co-site inter-sector co-channel intra-subband CLI: CLI caused by DL transmission of the aggressor gNB on a set of RBs in one carrier to UL reception of the victim gNB in another sector of the same site on the same set of RBs in the same carrier.
· (inter-cell) UE-UE co-channel intra-subband CLI: CLI caused by UL transmission of the aggressor UE on a set of RBs in one carrier to DL reception of the victim UE on the same set of RBs in the same carrier. 
· (inter-cell) inter-site gNB-gNB co-channel inter-subband CLI: CLI caused by DL transmission of the aggressor gNB on a first set of RBs in a carrier to UL reception of the victim gNB in a different site on a second set of RBs in the same carrier, where the two RB sets are non-overlapping in frequency.
· (inter-cell) co-site inter-sector co-channel inter-subband CLI: CLI caused by DL transmission of the aggressor gNB on a first set of RBs in a carrier to UL reception of the victim gNB in another sector of the same site on a second set of RBs in the same carrier, where the two RB sets are non-overlapping in frequency.
· (intra-cell/inter-cell) UE-UE co-channel inter-subband CLI: CLI caused by UL transmission of the aggressor UE on a first set of RBs in a carrier to DL reception of the victim UE on a second set of RBs in the same cell or neighboring cell in the same carrier, where the two RB sets are non-overlapping in frequency.
· gNB-gNB adjacent-channel CLI: CLI caused by DL transmission of the aggressor gNB in a carrier to UL reception of the victim gNB in another adjacent carrier.
· This includes adjacent-channel CLI between gNBs in the same and different sectors of the same site, i.e., co-site intra and inter-sector adjacent-channel CLI.
· UE-UE adjacent-channel CLI: CLI caused by UL transmission of the aggressor UE in a carrier to DL reception of the victim UE in another adjacent carrier.
Note: Some of the interferences may not be used according to the deployment scenarios, e.g, whether the SBFD subband configurations are the same or different across gNBs.
Note: This does not imply we need to consider all the above interference types in evaluation for SBFD.


[bookmark: _Ref110200003][bookmark: _Ref110199995]Table 1: Evaluation cases for SBFD
	deployment

	Case 1
	FR1
	Indoor office

	
	
	Urban macro

	
	
	Optional: Dense Urban

	
	FR2-1
	Indoor office

	
	
	Dense urban macro

	
	
	Optional: Dense Urban micro

	Case 2

	Case 3
	1-layer

	
	2-layer

	Case 4
	FR1
	Urban macro

	
	FR2-1
	Dense Urban macro


Several types of interferences are introduced in SBFD, and definitions of those interferences are also provided. We number the interference in agreement and categorize them in each SBFD case listed in Table 2. Case 1 is the main application scenario for SBFD covering all new interference types. Interference modeling and advantage of SBFD can be fully studied in this case. Compared with case 1, only adjacent channel CLI is introduced at both gNB side and UE side in case 4. Also, adjacent channel is an important aspect that affect the performance of SBFD. For case 2 and case 3, they cover almost all types of the interference and the types are exactly the same, so they can be considered in the same stage. Therefore, we suggest to study four SBFD cases in this order: case 1 > case 4 >case2, 3.

Proposal 1: For SBFD case, prefer priority order: case1>case4>case2,3
[bookmark: _Ref110200302]Table 2: Interference types for SBFD cases
	Deployment cases
	Victim side
	Interference type

	Case1
	gNB
	

	
	UE
	

	Case2
	gNB
	

	
	UE
	

	Case3
	gNB
	

	
	UE
	

	Case4
	gNB
	

	
	UE
	


Then, simulation parameters for SBFD case 1 for indoor office and urban macro will be discussed in detail in the following sections.
Indoor office
The detailed parameters for indoor office are shown in Appendix 8.1. The parameters are based on TR38.802/TR38.901 which was agreed in RAN1#109e. UE height in TR 38.901 is 1m while it is 1.5m in TR38.802. Considering the simulation assumption in Rel-16[5], 1.5m should be adopted. UE antenna configuration is another parameter which need to be verified. 
Proposal 2: Simulation assumption for indoor office listed in Appendix 8.1 should be adopted.
Urban macro
The detailed parameters for urban macro in FR1 are shown in Appendix 8.2. UE height and UE antenna configuration need to be further discussed.
Proposal 3: Simulation assumption for urban macro listed in Appendix 8.2 should be adopted.
UE outdoor/indoor proportion and clustering were mentioned in last RAN1 meeting. High user density in a group causes severe UE-UE interference in SBFD scenarios for the short distance between UEs. The key objective of SBFD in urban macro is to provide continuous service and ubiquitous coverage in large cells. It is more suitable to study the interference between UEs with short distance in indoor office scenario. However, UE clustering in urban macro is a realistic scenario and it partially shows the performance of SBFD in urban macro. Considered more like the Hetnet scenarios in dynamic TDD, it can be studied as an optional case, reported by companies and captured in TR.
Proposal 4: UE outdoor/indoor proportion in TR 38.901 should be adopted as baseline in urban macro scenarios and realistic UE outdoor/indoor proportion considering UE clustering could be an optional scenario and reported by companies.
Dynamic TDD case
General
Evaluation scenarios of dynamic/flexible TDD were discussed in RAN1#109e, but no consensus was reached. All companies agreed with the cases for dynamic/flexible TDD and the controversy focused on the priority of adjacent channel coexistence case between dynamic/flexible TDD and legacy TDD. Adjacent-channel coexistence cases for dynamic TDD in indoor-indoor, macro-macro and indoor-macro scenarios were studied in Rel-16, but some companies thought the assumptions like 100% grid shift was too optimistic and doubted about the validity of those cases. It may be an effect way to achieve agreement on dynamic/flexible TDD cases first, then conduct performance evaluation by RAN1 and adjacent channel coexistence case by RAN4 at the same time.
All cases in proposal for dynamic/flexible TDD are listed in Table 3. Indoor hotspot, dense urban and urban macro were studied in R15 flexible duplexing[4]. We will discuss the Hetnet scenarios with urban macro and indoor office in the next section which was not covered in Rel-15. 
[bookmark: _Ref110200691]Table 3: Evaluation scenario cases for dynamic/flexible TDD
	Deployments scenarios

	FR1
	Indoor office dynamic

	
	Hetnet
	gNB static/Indoor static

	
	
	gNB static/Indoor dynamic

	
	Optional
	Urban macro dynamic

	
	
	Dense urban 2 layer
	Micro static

	
	
	
	Micro dynamic

	FR2
	Indoor dynamic

	
	Dense urban macro dynamic


Urban Macro and Indoor office
In Figure 1, it illustrates the scenario where Marco-cell and indoor office are configured with different TDD configurations, respectively. Since more UL slots are used in office, the UL reception of factory gNB suffers co-channel interference from DL transmission of Macro gNB. Besides, the DL data in macro cell will be interfered by co-channel CLI from the UEs transmitting UL signal in office. Our proposed SLS simulation parameters for Macro and indoor office are shown in Appendix 8.3.
[image: ]
[bookmark: _Ref110241902]Figure 1: Macro and indoor office scenarios with different UL-DL TDD configuration

Table 4: Interference types for gNB interference of Macro and indoor office
	            Interference
     scenarios
	SI
	Co-channel CLI
	Adjacent CLI

	Macro and indoor office
	
	√
	


Table 5: Interference types for Macro UE interference of Macro and indoor office
	           Interference 
scenarios
	Co-channel CLI
	Adjacent CLI

	Macro and indoor office
	√
	


Macro-indoor scenarios was mentioned in TR38.828, but the simulation assumption is not comprehensive.
In particular, simulation assumptions such as number of indoor offices in one macro, position of indoor office (horizon placed or random placed), UE distribution (50% outdoor/indoor proportion or else) need to be specified.
Proposal 5: Evaluation assumptions on the deployment of indoor office and proportion of indoor/outdoor UE in Hetnet scenario should be further studied.
Other scenarios except Hetnet have been calibrated in Rel-15 flexible duplexing. Once the evaluation assumptions is specified, it’s better to align the gNB-gNB and UE-UE channel model with penetration for Hetnet as well. Therefore, the Calibration for hetnet scenario is needed in Rel-18 duplex enhancement. 
Proposal 6: In dynamic/flexible TDD, Hetnet scenario calibration is needed.

Evaluation metrics
	Agreement
At least the following metrics are considered for SBFD and dynamic/flexible TDD evaluation.
· DL/UL UPT or user throughput (CDF or {mean, 5%, 50%, 95%}) using SLS
· Latency (CDF or {mean, 5%, 50%, 95%}) using SLS
· Resource utilization using SLS
· DL/UL received SINR using SLS
· Coverage metric
· FFS: MPL to achieve a certain bit rate in UL and DL
· FFS: definitions of the above metrics
· FFS: other metrics


The performance of SBFD/dynamic TDD can also be evaluated in terms of resource utilization. The definition of resource utilization is shown as follow[6]:
Resource utilization = Number of RB per cell used by traffic during observation time / Total number of RB per cell available for traffic over observation time
Theoretically, uplink performance enhancement is expected using SBFD leading higher resource utilization. Meanwhile, we also want to know downlink performance degradation considering the half-duplex issue as well as downlink resource shrinking. Thus, resource utilization on downlink resources, uplink resources and all total resources should all be considered as evaluation metric.
Proposal 7: Resource utilization on downlink resources, uplink resources and all total resources should be given as an evaluation metric.
[bookmark: OLE_LINK11]For SBFD downlink SINR calibration, the interference is composed of legacy TDD gNB-UE interference and inter/intra cell UE-UE CLI. Figure 2 shows intra-cell inter-subband CLI. UE1 and UE2 are transmitting uplink signal in uplink subband while UE3 is receiving downlink signal in downlink subband. UE3 suffers inter-subband CLI from UE1 and UE2 which is relative to the number of uplink UEs. Wideband SINR with 23dB transmission power is used in calibration, the interference is bigger for a specific aggressor UE if less RBs are used for uplink transmission. Figure 3 gives the downlink SINR in urban macro with three types of intra cell inter-subband CLI modelling. For the first one, the maximum CLI of all intra cell aggressor UEs is assumed as intra cell inter-subband CLI in yellow. Mean value of CLI for all intra cell aggressor UEs is adopted as intra cell inter-subband CLI in green and summation of CLI for all intra cell aggressor UEs is shown in blue. The gap between those three is obvious and the number of uplink UE should be defined for SBFD calibration.  
[image: ]
[bookmark: _Ref110944913]Figure 2: Intra-cell inter-subband CLI
[image: ]
[bookmark: _Ref111035603]Figure 3: Geometry downlink SINR with different intra cell inter-subband CLI modelling
Proposal 8: Proportion of downlink/uplink UEs in one cell should be defined in SBFD SINR calibration.
	Agreement
For gNB-gNB co-channel/adjacent-channel channel model and UE-UE co-channel/adjacent-channel channel model in RAN1 SLS,
· Large scale fading (e.g., path loss, penetration loss, shadowing) should be modelled, and companies report whether small scale fading (e.g., fast fading including antenna gain) is also modelled in their simulation.
· Note: Antenna gain is calculated based on the gNB-gNB or UE-UE LOS direction instead on the multi-path directions if fast fading is not modeled.
· FFS: how to model realistic LOS probability for gNB-gNB and UE-UE channel model.
· FFS: How to set aligned channel model amongst companies for SLS calibration (if needed)


Before receiving response from RAN4, it isn’t recommended to use complicated assumption for co-channel/adjacent-channel interference. From our perspective, an ACLR-like assumption is enough for this stage. Specifically, we want a coarse granularity for interference analysis, e.g., per carrier/subband can be used in SINR calibration before the feedback from RAN4.
Proposal 9: SIR/ISIR with a coarser granularity, e.g., per carrier/subband can be used in SINR calibration before the feedback from RAN4.
In most of the cases, large scale fading plays a dominant role in channel model of both gNB-gNB and UE-UE. Compared with large scale fading, the impact of small scale fading is less significant. Thus, we suggest to only using large scale fading for gNB-gNB channel model and UE-UE channel model in SLS calibration.
Proposal 10: Large scale fading should be modelled but small scale fading should not be taken into consider for gNB-gNB channel model and UE-UE channel model in SLS calibration.
Simulation assumptions
Traffic model
	Agreement
Regarding traffic model for SBFD and dynamic/flexible TDD evaluation, at least FTP3 is considered. Performance evaluation comparison between different duplex modes (e.g., legacy static TDD vs. SBFD) should be performed based on the same amount of input traffic.
· FFS: other traffic models, e.g., XR, VoIP
· FFS: Packet size, traffic load, ratio of DL/UL traffic
· FFS: additionally consider different amount of input traffic at least for adjacent-channel coexistence studies


Since FTP3 was adopted in agreement for duplex evaluation, the detail parameters of FTP3 should be specified. Performance of duplex varies in different traffic load, packet size and ratio of DL/UL traffic. We choose three typical quantities for different cases of packet size and traffic load, respectively. Ratio of DL/UL traffic can be 4:1 for SBFD, and in dynamic TDD Hetnet scenarios, it can be 4:1 for macro and 2:3 for indoor office. There will be 9 cases for each scenarios in different traffic load and packet size, the work load will be huge if other traffic models also should be considered. 
[bookmark: _Ref110242238]Table 6: Traffic model parameters
	Traffic Model
	· FTP traffic model 3
· Packet size: 0.1，0.5，2 Mbyte
· Traffic load: 25%, 50% and 80%
· 𝜆DL:𝜆𝑈L= 4:1/2:3 


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 11: Packet size, traffic load, ratio of DL/UL traffic listed in Table 6 should be adopted in simulation. 
Proposal 12: Low prioritize other traffic models, e.g., XR, VoIP

We proposed to begin study on case 4 (adjacent-channel coexistence case) for SBFD at the second stage in the previous section meanwhile the discussion on whether adjacent-channel coexistence case will be taken into account or not for dynamic TDD will still be on going in RAN1#110. So different amount of input traffic could be studied in adjacent-channel coexistence cases at the second stage.
Proposal 13: Different amount of input traffic for adjacent-channel coexistence should be studied at the second stage.
SBFD configuration
	Agreement
For performance evaluation and comparison between baseline legacy TDD operation and SBFD operation under SBFD Deployment Case 1 (Non-coexistence case with single SBFD subband configuration), consider the following alternatives:
· Alt 2 (No SBFD DL subband in the slots/symbols that correspond to UL slots/symbols in legacy TDD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
· SBFD: Frame structure#2 (XXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about [20%] of the channel bandwidth.
· Alt 4 (strive for the same UL/DL resource ratio between Legacy TDD and SBFD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
· SBFD: Frame structure#3 (XXXXX), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about [20%] of the channel bandwidth.
· Alt 1 (No SBFD DL subband in the slots/symbols that correspond to UL slots/symbols in legacy TDD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
· SBFD: Frame structure#1 (DXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about [20%] of the channel bandwidth.
· Alt 3 (strive for the same UL/DL resource ratio between Legacy TDD and SBFD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDSUU}, where S=[12D:2G:0U]
· SBFD: Frame structure#2 (XXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about [20%] of the channel bandwidth.
FFS: whether dynamic TDD can optionally be used for legacy TDD for comparison.


[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Follow the agreement in RAN#96, Alt 3 and Alt 4 should be taken as 2nd priority. Alt 2 with a downlink only slot which could be used for cell specific transmission is more like a realistic case. The DL to UL resource ratio for legacy TDD is approximate to 4:1 to be consistent with ratio of DL/UL traffic. Take SBFD UL subband as 20% (11 PRB for 30kHz SCS 100MHz) and 11% (6 PRB for 30kHz SCS 100MHz) of the channel bandwidth for example, the DL to UL resource ratio for Alt 1 and Alt 2 are 1.78:1, 2.125:1 and 2.57:1, 2.84:1, respectively, without guardband. Performance gain or degradation may be seen in different traffic load. The DL to UL resource ratio in Alt 2 is a little bit higher than that in Alt 1, so that the performance may be better. So Alt 2 will be preferred. Regarding UL subband size, it should follow the guidance of RAN4. However from RAN1 respective, considering the overhead of guard band, setting UL subband to 20% of channel bandwidth is more reasonable than setting it to less than 20%.

Proposal 14: UL subband size should follow the guidance of RAN4 and UL subband could be set to 20% of the channel bandwidth at the first stage.
Calibration result
We suggest to perform calibrations on SBFD cases and hetnet scenario for dynamic TDD cases firstly. The preliminary calibration results on wideband SINR for DL and UL are provided.
Result for SBFD case 1
In the legacy case, only legacy interference is considered while in SBFD case 1, SIR/ISIR with a coarser granularity just like ACIR are considered in addition to legacy interference shown in Table 7. 50% downlink/uplink UEs for one cell is used. Downlink and uplink power are distributed in downlink subband and uplink subband for SBFD. The simulation parameters are summarized in Appendix 8.2. Only large scale fading (path loss, penetration loss, shadowing) is used in gNB-gNB and UE-UE channel model. Antenna gain is calculated based on the gNB-gNB or UE-UE LoS direction. 
[bookmark: _Ref110242161]Table 7: Assumptions on interference ratios for calibration
	parameter
	value

	ISR
	Opt 1: 105dB
Opt 2: 130dB

	gNB- gNB ISIR
	43dB

	UE- UE ISIR
	28dB
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[bookmark: _Ref110958425]Figure 4: Geometry SINR comparison with 50% LoS in gNB-gNB and UE-UE channel model
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[bookmark: _Ref110958439]Figure 5: Geometry SINR comparison with 100% NLoS in gNB-gNB and UE-UE channel model
Two sets of downlink/uplink CDF vs. SINR are shown in Figure 4 and Figure 5 for different LoS probability for gNB-gNB and UE-UE channel model. Summation of CLI for all intra cell aggressor UEs is adopted as intra cell inter-subband CLI. The larger LoS probability of aggressor gNB/UE is, the worse CLI is introduced. The degradation of uplink SINR caused by gNB-gNB CLI is about 20dB with 50% Los probability and 130dB SIR. It is about 10dB with 100% NLoS probability and the same SIR. Meanwhile, SIR plays an important role on geometry.
Observation 1: Performance degradation caused by gNB-gNB CLI is observed for urban macro scenarios
Observation 2: SI cancellation capability has a great impact on the performance of geometry in urban macro scenario.
Observation 3: LoS probability of gNB-gNB and UE-UE channel model plays an important part in geometry SINR in urban macro.
[bookmark: _GoBack]The results of indoor office can be found in the following figures. Since low transmit power of gNB is assumed in simulation, little uplink SINR degradation is seen in Figure 6 and Figure 7. Less self-interference capability is required for no uplink perfomrance difference for 105dB SI and 130dB SI. For inter-subband CLI caused by aggressor UEs, the gap is less than 2dB in downlink SINR with 50% LoS probability and even less with 100% NLoS. From those two figures, the effect of interference in indoor office scenario introduced by SBFD is less than that in urban macro scenario.
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[bookmark: _Ref111030225]Figure 6: Geometry SINR comparison with 50% LoS in gNB-gNB and UE-UE channel model
[image: ] [image: ]
[bookmark: _Ref111030231]Figure 7: Geometry SINR comparison with 100% NLoS in gNB-gNB and UE-UE channel model
Observation 4: Performance degradation caused by UE-UE CLI is observed for indoor scenarios.
Observation 5: SI is negligible with 105dB SIR on the performance of geometry in indoor office scenario.
Conclusion
In this contribution, we presented some considerations for the deployment scenarios, evaluation assumptions and methodology on duplex enhancement, and have the following observation and proposals:
Observation 1: Performance degradation caused by gNB-gNB CLI is observed for urban macro scenarios
Observation 2: SI cancellation capability has a great impact on the performance of geometry in urban macro scenario.
Observation 3: LoS probability of gNB-gNB and UE-UE channel model plays an important part in geometry SINR in urban macro.
Observation 4: Performance degradation caused by UE-UE CLI is observed for indoor scenarios.
Observation 5: SI is negligible with 105dB SIR on the performance of geometry in indoor office scenario.
Proposal 1: For SBFD case, prefer priority order: case1>case4>case2,3
Proposal 2: Simulation assumption for indoor office listed in Appendix 8.1 should be adopted.
Proposal 3: Simulation assumption for urban macro listed in Appendix 8.2 should be adopted.
Proposal 4: UE outdoor/indoor proportion in TR 38.901 should be adopted as baseline in urban macro scenarios and realistic UE outdoor/indoor proportion considering UE clustering could be an optional scenario and reported by companies.
Proposal 5: Evaluation assumptions on the deployment of indoor office and proportion of indoor/outdoor UE in Hetnet scenario should be further studied.
Proposal 6: In dynamic/flexible TDD, Hetnet scenario calibration is needed.
Proposal 7: Resource utilization on downlink resources, uplink resources and all total resources should be given as an evaluation metric.
Proposal 8: Proportion of downlink/uplink UEs in one cell should be defined in SBFD SINR calibration.
Proposal 9: SIR/ISIR with a coarser granularity, e.g., per carrier/subband can be used in SINR calibration before the feedback from RAN4.
Proposal 10: Large scale fading should be modelled but small scale fading should not be taken into consider for gNB-gNB channel model and UE-UE channel model in SLS calibration.
Proposal 11: Packet size, traffic load, ratio of DL/UL traffic listed in Table 6 should be adopted in simulation. 
Proposal 12: Low prioritize other traffic models, e.g., XR, VoIP
Proposal 13: Different amount of input traffic for adjacent-channel coexistence should be studied at the second stage.
Proposal 14: UL subband size should follow the guidance of RAN4 and UL subband could be set to 20% of the channel bandwidth at the first stage.
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[bookmark: OLE_LINK10]Appendix
[bookmark: _Ref110200506]Simulation parameters for indoor office.
	Layout
	[image: ]
· Room size:120,x50,x3m
· ISD: 20m
· BS antenna height: 3m (Ceiling)

	BS Tx Power
	· FR1: 24dBm
· [bookmark: OLE_LINK4][bookmark: OLE_LINK5]FR2: 23dBm

	UE Tx Power
	· 23dBm

	BS antenna configurations
	· FR1：
(M, N, P, Mg, Ng) = (4, 4, 2, 1, 1)
(dH, dV) = (0.5, 0.5)λ
· FR2-1：
(M, N, P, Mg, Ng) = (4, 8, 2, 1, 1)
(dH, dV) = (0.5, 0.5)λ

	BS receiver noise figure
	· FR1：5dB；
· FR2：7dB

	BS antenna element gain + connector loss
	· 8dBi

	UE antenna configurations
	· FR1：
 (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1)
· FR2:
 (M, N, P, Mg, Ng) =(2, 4, 2, 1, 2)

	UE receiver noise figure
	· FR1: 9dB
· FR2: 13dB (baseline performance), 10dB (high performance)

	UT location
	· Height: 1.5m
· [bookmark: OLE_LINK6][bookmark: OLE_LINK7]LOS and NLOS
· Uniform distribution, 100% Indoor, 3km/h, 10 users per BS



[bookmark: _Ref110200578]Simulation parameters for Urban Macro
	Layout
	· Hexagonal grid, 19 macro sites, 3 sectors per site
· ISD: 500m
· BS antenna height: 25m

	Min. BS - UT distance (2D)
	· 35m

	BS Tx Power
	· FR1: 49dBm

	UE Tx Power
	· 23dBm

	BS antenna configurations
	· FR1：
(M, N, P, Mg, Ng) = (8, 8, 2, 1, 1) (dH, dV) = (0.5, 0.8)λ

	BS receiver noise figure
	· FR1：5dB；

	BS antenna element gain + connector loss
	· 8dBi

	UE antenna configurations
	· FR1：
 (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1)

	UE receiver noise figure
	· FR1: 9dB

	UT location
	· Height: 1.5m
· LOS and NLOS
· Uniform distribution, 
· 20% Outdoor in cars: 30km/h,
· 80% Indoor in houses: 3km/h
· 10 users per TRP



[bookmark: _Ref110200811]Simulation parameters for Macro & non-SBFD indoor factory.

	Layout
	· Two layers
· Macro layer: Hex. Grid, 21 BSs
· Indoor: refer to 7.1 indoor layout
[image: ]

	Antenna Configuration 
	· BS: (dH, dV) = (0.5, 0.8)λ
1. atenna elements, (M,N,P,Mg,Ng) = (12,8,2,1,1)
(optional) 128 antenna elements, (M,N,P,Mg,Ng) = (8,8,2,1,1)
· UE: (dH, dV) = (0.5, 0.5)λ
(M, N, P, Mg, Ng) = (1, 1, 2, 1, 1)
Optional: (Mg,Ng,M,N,P) = (1,2,2,2,2)
· BS antenna height：25m
· BS antenna element gain + connector loss：8 dBi, including 3dB cable loss
· UE antenna height：1.5m
· UE antenna gain：0 dBi

	Tx power
	· Macro Layer: 41dBm 
· Indoor: 24dBm
· UE: 23 dBm 

	Inter-BS distance
	· Indoor-to-Indoor: 20 m
· The minimum distance between Macro to Indoor: [35] m

	BS NF
	5 dB

	UE NF
	10 dB
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