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Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc104488336][bookmark: _Toc144651783]
1	Scope
[bookmark: _Hlk102987503]The present document captures the results and findings from the study item "Study on Evolution of NR Duplex Operation " [2]. The purpose of this TR is to document the follows for evolution of NR duplex operation:
-	applicable and relevant deployment scenarios.
-	evaluation methodology and assumptions.
-	possible schemes/enhancements, feasibility and performance evaluation results of subband non-overlapping full duplex and dynamic/flexible TDD.
-	summary of the regulatory aspects that have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum.
This activity involves the Radio Access work area of the 3GPP studies and has potential impacts both on the Mobile Equipment and Access Network of the 3GPP systems.
[bookmark: references][bookmark: _Toc104488337][bookmark: _Toc144651784]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	RP-213591, New SI: Study on evolution of NR duplex operation.
[3]	3GPP TR 38.901: "Study on channel model for frequencies from 0.5 to 100 GHz".
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[9]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[10]	3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone".
[11]	Report ITU-R M.2412: "Guidelines for evaluation of radio interface technologies for IMT-2020".
[12]	RP-180524, Summary of calibration results for IMT-2020 self evaluation.
[13]	3GPP TR 38.830: "Study on NR coverage enhancements".
[14]	R1-2304212, Summary on SLS calibration results for NR duplex evolution
[15] 	R1-2307274, On evaluations for NR duplex evolution, Apple
[16] 	R1-2307083, SBFD evaluation results, CATT
[17] 	R1-2307192, Evaluation on NR duplex evolution, CMCC
[18] 	R1-2307324, Evaluation of NR duplex evolution, Ericsson
[19] 	R1-2308336, Discussion on evaluation and methodologies on evolution of NR duplex operation, Huawei, HiSilicon
[20] 	R1-2306695, Discussion on evaluations on NR duplex evolution, InterDigital, Inc.
[21] 	R1-2306885, Study on Evaluation for NR duplex evolution, LG Electronics
[22] 	R1-2306814, Discussion on evaluation of NR duplex evolution, MediaTek Inc.
[23] 	R1-2306400, Discussion for Evaluation on NR duplex evolution, New H3C Technologies Co., Ltd.
[24] 	R1-2306874, On the evaluation methodology for NR duplexing enhancements, Nokia, Nokia Shanghai Bell
[25] 	R1-2307571, Discussion on evaluation on NR duplex evolution, OPPO
[26] 	R1-2307922, On Deployment scenarios and evaluation Methodology for NR duplex evolution, Qualcomm Incorporated
[27] 	R1-2306642, Discussion on evaluation on NR duplex evolution, Spreadtrum Communications, BUPT, New H3C
[28] 	R1-2307674, Discussion on evaluation for NR duplex evolution, Samsung
[29] 	R1-2307817, Evaluation of NR duplex evolution, Sharp
[30] 	R1-2306906, SBFD System Level Simulation Results, Sony
[31] 	R1-2307381, Discussion on evaluation on NR duplex evolution, Xiaomi
[32] 	R1-2306981, Prototype and Simulation Results for SBFD, ZTE
[33] 	R1-2306746, Evaluation on NR duplex evolution, vivo
[34] 	R1-2308001, LLS for evaluation of coverage performance in TDD and SBFD systems, CEWiT
[35] 	R1-2308101, Evaluation on NR duplex operation, China Unicom, Huawei, HiSilicon
[36] 	R1-2307471, Discussion on evaluation on NR duplex evolution, NTT DOCOMO, INC.
[37] 	R1-2307330, Discussion on evaluation on NR duplex evolution, Panasonic
[38] 	R1-2307159, Evaluation on NR duplex evolution, Fujitsu
[39] 	R1-2306835, Evaluations on NR Duplex Evolution, Intel Corporation
[bookmark: _Hlk144145301][40] 	R1-2307084, Discussion on subband non-overlapping full duplex, CATT
[41] 	R1-2307325, Subband non-overlapping full duplex, Ericsson
[42] 	R1-2307619, Field test for dynamic/flexible TDD, China Telecom, ZTE
[43] 	R1-2306983, Discussion of enhancements on dynamic/flexible TDD, ZTE, China Telecom
[44]	R1-2307326, Potential enhancements of dynamic TDD, Ericsson
[45]	R1-2305035, SBFD System Level Simulation Results, Sony
[bookmark: definitions][bookmark: _Toc104488338][bookmark: _Toc144651785]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc104488339][bookmark: _Toc144651786]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc104488340][bookmark: _Toc144651787]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc104488341][bookmark: _Toc144651788]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
ACIR	Adjacent Channel Interference Ratio
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
AOA	Azimuth angle Of Arrival
AOD	Azimuth angle Of Departure
AS	Angular Spread
ASA	Azimuth angle Spread of Arrival
ASD	Azimuth angle Spread of Departure
CDF	Cumulative Distribution Function
CLI	Cross link interference
EIRP	Effective Isotropic Radiated Power
IBE	In-Band Emission
ICS	In Channel Selectivity
ISD	Intersite Distance
LOS	Line Of Sight
MIMO	Multiple-Input-Multiple-Output
NLOS	Non-LOS
O2I	Outdoor-to-Indoor
O2O	Outdoor-to-Outdoor
OFDM	Orthogonal Frequency-Division Multiplexing
PRB	Physical Resource Block
RMa	Rural Macro
RSI 	Ratio of self-interference
RSRP	Reference Signal Received Power
RU	Resource Utilization
Rx	Receiver
SBFD	Subband non-overlapping Full Duplex
SI	Self-Interference
SINR	Signal-to-Interference-plus-Noise Ratio
SLS	System Level Simulation
TBoMS	TB processing over multi-slot PUSCH
TRP	Transmission Reception Point
Tx	Transmitter
TxRU	Transceiver Unit
UMa	Urban Macro
UMi	Urban Micro
UPT	User Perceived Throughput
ZOA	Zenith angle Of Arrival
ZOD	Zenith angle Of Departure
ZSA	Zenith angle Spread of Arrival
ZSD	Zenith angle Spread of Departure

[bookmark: clause4][bookmark: _Toc104488342][bookmark: _Toc144651789]4	Introduction
[bookmark: _Hlk89819308]TDD is widely used in commercial NR deployments. In TDD, the time domain resource is split between downlink and uplink. Allocation of a limited time duration for the uplink in TDD would result in reduced coverage, increased latency and reduced capacity. As a possible enhancement on this limitation of the conventional TDD operation, it would be worth studying the feasibility of allowing the simultaneous existence of downlink and uplink, a.k.a. full duplex, or more specifically, subband non-overlapping full duplex at the gNB side within a conventional TDD band.
The NR TDD specifications allow the dynamic/flexible allocation of downlink and uplink in time and CLI handling and RIM for NR were introduced in Rel-16. Nevertheless, further study may be required for CLI handling between the gNBs of the same or different operators to enable the dynamic/flexible TDD in commercial networks. The inter-gNB CLI may be due to either adjacent-channel CLI or co-channel-CLI, or both, depending on the deployment scenario. One of the problems not addressed in the previous releases is gNB-to-gNB CLI.
This study aims to identify the feasibility and solutions of duplex evolution in the areas outlined above to provide enhanced UL coverage, reduced latency, improved system capacity, and improved configuration flexibility for NR TDD operations in unpaired spectrum. In addition, the regulatory aspects need to be examined for deploying identified duplex enhancements in TDD unpaired spectrum considering potential constraints.
[bookmark: _Toc104488343][bookmark: _Toc144651790]5	Objectives of study
The objective of this study is to identify and evaluate the potential enhancements to support duplex evolution for NR TDD in unpaired spectrum.
In this study, the followings are assumed:
-	Duplex enhancement at the gNB side
-	Half duplex operation at the UE side
-	No restriction on frequency ranges
The detailed objectives are as follows:
-	Identify applicable and relevant deployment scenarios (RAN1).
-	Develop evaluation methodology for duplex enhancement (RAN1).
[bookmark: _Hlk91576402]-	Study the subband non-overlapping full duplex and potential enhancements on dynamic/flexible TDD (RAN1, RAN4).
-	Identify possible schemes and evaluate their feasibility and performances (RAN1).
[bookmark: _Hlk91576481]-	Study inter-gNB and inter-UE CLI handling and identify solutions to manage them (RAN1). 
-	Consider intra-subband CLI and inter-subband CLI in case of the subband non-overlapping full duplex.
-	Study the performance of the identified schemes as well as the impact on legacy operation assuming their co-existence in co-channel and adjacent channels (RAN1).
[bookmark: _Hlk91576179]-	Study the feasibility of and impact on RF requirements considering adjacent-channel co-existence with the legacy operation (RAN4).
-	Study the feasibility of and impact on RF requirements considering the self-interference, the inter-subband CLI, and the inter-operator CLI at gNB and the inter-subband CLI and inter-operator CLI at UE (RAN4).
-	Note: RAN4 should be involved early to provide necessary information to RAN1 as needed and to study the feasibility aspects due to high impact in antenna/RF and algorithm design, which include antenna isolation, TX IM suppression in the RX part, filtering and digital interference suppression.
-	Summarize the regulatory aspects that have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum (RAN4).
Note: For potential enhancements on dynamic/flexible TDD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion. 
[bookmark: _Toc104488344][bookmark: _Toc144651791]6	Subband non-overlapping full duplex (SBFD)
[bookmark: _Toc104488345][bookmark: _Toc144651792]6.1	General aspects of SBFD schemes
[bookmark: _Toc144651793]6.1.1	SBFD Operations
For discussion purpose, for SBFD operation within a TDD carrier, a SBFD subband consists of 1 RB or a set of consecutive RBs for the same transmission direction. For discussion purpose, SBFD symbol is defined as symbol with subbands that gNB would use for SBFD operation.
SBFD operation within a TDD carrier is studied and SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies is the baseline. 
The maximum number of UL subbands for SBFD operation in an SBFD symbol (excluding legacy UL symbol) within a TDD carrier is one for the study in RAN1.The UL subband can be located at one side of the carrier or can be located at the middle part of the carrier
Whether SBFD operation in SSB symbols is supported or not is studied in RAN1. RAN1 studied whether UL subband can be configured in SSB symbol and agreed that an UL subband can be configured in an SSB symbol, where SSB is from serving cell perspective which can be CD-SSB or NCD-SSB. If SBFD-aware UEs are not allowed to transmit in the SSB symbol but is allowed to receive within the DL BWP in the SSB symbol, negative impact on SSB detection and measurement can be avoided but UL performance may be degraded due to fewer UL opportunities. If SBFD-aware UE is allowed to transmit in the SSB symbol, the UE may only transmit UL in an UL subband depending on gNB scheduling, configuration, UE measurement or priority rule. There may be negative impact on SSB detection and measurement if the SBFD-aware UE is requested to transmit in the SSB symbol.
Whether or not a slot can consist of both SBFD and non-SBFD symbols is studied in RAN1 including benefits, use cases, scheduling flexibility, implementation complexity and compatibility with legacy TDD DL/UL configuration. One motivation for allowing that a slot can consist of both SBFD and non-SBFD symbols is for compatibility with symbol-level TDD UL/DL configuration. Frequent transition between SBFD and non-SBFD symbols may increase the implementation complexity and interruptions of transmissions/receptions during transition. At least for semi-static SBFD, in order to avoid frequent transition between SBFD and non-SBFD symbols, potential limitation on the maximum number of transition points between SBFD and non-SBFD symbols can be considered from SBFD subband configuration perspective. Maximum of two transition points including one transition point from non-SBFD symbols to SBFD symbols and one transition point from SBFD symbols to non-SBFD symbols within a TDD UL/DL pattern period can be considered as a starting point where the transition point can be aligned with slot boundary or within a slot. A guard period between SBFD and non-SBFD symbols may or may not be required at gNB and/or UE side depending on gNB/UE implementation and/or SBFD operation.
The time and frequency location of subbands within a TDD carrier are not fixed in the specification. Regarding whether to inform the UE of the time and/or frequency location of subbands that gNB would use for SBFD operation, the following options are studied with Option 4 prioritized at least for RRC_CONNECTED state. 
-	SBFD operation Option 1:
-	Time and frequency locations of subbands for SBFD operation are not known to UEs. 
-	UE behaviors follow existing specifications without introducing new UE behaviors for SBFD operation at gNB side.
-	SBFD operation Option 2:
-	Time and frequency locations of subbands for SBFD operation are not known to UEs. 
-	UE behaviors for non-SBFD aware UEs follow existing specifications.
-	From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs
-	SBFD operation Option 3:
-	Only time location of subbands for SBFD operation is known to SBFD aware UEs. 
-	UE behaviors for non-SBFD aware UEs follow existing specifications.
-	From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs based on the time location of subbands for SBFD operation 
-	SBFD operation Option 4:
-	Both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs. 
-	UE behaviors for non-SBFD aware UEs follow existing specifications.
-	From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs based on the time and frequency locations of subbands for SBFD operation.
Among the four options, SBFD operation Option 4 is agreed as the baseline for SBFD operation at least for RRC_CONNECTED state.
Random access in SBFD symbols is studied in RAN1. If random access is allowed in SBFD symbols for SBFD-aware UEs, it may potentially reduce the random access latency, reduce the PRACH collision probability and/or improve the coverage of PRACH and Msg3. These aspects were not fully evaluated in RAN1. PRACH and Msg3 transmissions in UL subband in SBFD symbols may cause UE-to-UE CLI. The system performance impact is not evaluated in RAN1. Specification impact is expected to allow random access in SBFD symbols at least for PRACH and Msg3 transmissions in symbols configured as DL in TDD-UL-DL-ConfigCommon.
[bookmark: _Toc144651794]6.1.1.1	Semi-static configuration of SBFD subbands
For indication of subband locations for SBFD operation, semi-static configuration of subband time and frequency location is studied as baseline. 
For semi-static configuration of subband time locations for SBFD operation, it is agreed that explicit configuration of SBFD subband time locations within a period is the baseline. 
For semi-static configuration of subband frequency locations for SBFD operation, at least explicit indication of frequency location of UL subband is required. At least for semi-static SBFD, the following two options are viable solutions for frequency location configuration of DL subband(s) and guardband(s) if any.
· Option 1: Frequency locations of DL subband(s) are explicitly configured. Guardband(s) if any are implicitly derived as the RBs which are not within UL subband or DL subband(s). 
· Option 2: The number of RBs for guardband(s), if any, is explicitly configured. DL subband(s) are implicitly derived as RBs which are not within UL subband or guardband(s).
For semi-static SBFD, a SBFD aware UE does not transmit UL channels/signals or receive DL channels/signals on the guardband(s) that the UE is aware of. 
Furthermore, for the purpose of RAN1 study, the understanding is that for semi-static configuration of subband frequency locations for SBFD operation, frequency location of UL/DL subband is with reference to CRB grid. For semi-static configuration of subband location, same subband frequency resources across different SBFD symbols are considered as baseline.
[bookmark: _Toc144651795]6.1.1.2	SBFD operation in symbols configured as DL in TDD-UL-DL-ConfigCommon
For a SBFD aware UE semi-statically configured with UL subband in a SBFD symbol configured as DL in TDD-UL-DL-ConfigCommon, the following is agreed as baseline in the RAN1 study:
-	UL transmissions within UL subband are allowed in the symbol
-	UL transmissions outside UL subband are not allowed in the symbol
-	Frequency locations of DL subband(s) are known to the SBFD aware UE
-	The frequency location of DL subband(s) can be explicitly indicated or implicitly derived
-	DL receptions within DL subband(s) are allowed in the symbol
-	Note: UL transmissions are within active UL BWP and DL receptions are within active DL BWP in the symbol
In addition, whether DL receptions outside semi-statically configured DL subband(s) are allowed or not in a symbol configured as DL in TDD-UL-DL-ConfigCommon for SBFD aware UEs are studied based on the following options:
-	Option 1 (semi-static SBFD): DL receptions outside semi-statically configured DL subband(s) are not allowed
-	Option 2: (dynamic SBFD): DL receptions outside semi-statically configured DL subband(s) are allowed 
[bookmark: _Toc144651796]6.1.1.3	SBFD operation in symbols configured as flexible in TDD-UL-DL-ConfigCommon
For SBFD operation in a symbol configured as flexible in TDD-UL-DL-ConfigCommon, the following alternatives are studied for SBFD aware UEs,
Alt 1: 
-	UL transmissions within UL subband are allowed in the symbol
-	UL transmissions outside UL subband are not allowed in the symbol
-	Frequency locations of DL subband(s) are known to the SBFD aware UE
-	DL receptions within DL subband(s) are allowed in the symbol
-	FFS: Whether DL receptions outside DL subband(s) are allowed or not in the symbol
Alt 2: 
-	UL transmissions within UL subband are allowed in the symbol
-	The RBs outside the UL subband can be used as either UL, or DL excluding guardband(s) if used, in the symbol from gNB’s perspective, and the transmission direction for all those RBs is the same
-	FFS: SBFD aware UE behaviours
-	FFS: Whether or not signalling of guardband(s) is needed
-	FFS: Whether or not the symbol can be converted to a DL-only symbol
-	Frequency locations of DL subband(s) are known to the SBFD aware UE
-	DL receptions within DL subband(s) are allowed in the symbol
Note:	UL transmissions are within active UL BWP and DL receptions are within active DL BWP in the symbol for both options. For all RBs outside the UL subband, UE cannot use separate RBs for DL and UL simultaneously.
In addition, whether DL receptions outside semi-statically configured DL subband(s) and UL transmissions outside semi-statically configured UL subband are allowed or not in a symbol configured as flexible in TDD-UL-DL-ConfigCommon for SBFD aware UEs are studied based on the following options:
-	Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed and UL transmissions outside semi-statically configured UL subband are not allowed
-	Option 2 (dynamic SBFD): DL receptions outside semi-statically configured DL subband(s) are allowed 
-	UL transmissions outside the semi-statically configured UL subbands are not allowed
-	Option 3 (dynamic SBFD): DL receptions outside semi-statically configured DL subband(s) are allowed
-	UL transmissions outside the semi-statically configured UL subbands are allowed
6.1.1.4 Dynamic SBFD
For dynamic SBFD, the following observations are agreed.
· Compared to semi-static SBFD, dynamic SBFD can better adapt to the UL/DL resource requirements based on UL/DL traffic loads.
· Dynamic SBFD may increase gNB implementation complexity due to dynamic antenna/panels switching and filters/RF tuning, may incur loss of resources due to transition time, may increase inter-gNB CLI, may increase scheduling complexity, and can result in additional specification impact on top of semi-static SBFD
· UE implementation complexity may be increased if the UE supports dynamic SBFD and dynamic SBFD may result in increased UE-to-UE CLI
If dynamic SBFD is supported, the following options can be considered.
· Option 1: Dynamic SBFD is achieved by scheduling DCI which is used to schedule DL receptions outside semi-statically configured SBFD DL subband and/or UL transmission outside semi-statically configured SBFD UL subband.
· Option 2: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or not.
· Option 3: Dynamic SBFD is achieved by MAC-CE which indicates whether a symbol is SBFD symbol or not.
Note 1: Whether or not dynamic SBFD is beneficial from a performance and complexity perspective is a separate discussion.
Note 2: The possibility of introducing flexible subband type for Option 1 to achieve DL receptions outside semi-statically configured SBFD DL subband and/or UL transmission outside semi-statically configured SBFD UL subband is not precluded.
Note 3: None of the above options imply that there is a dynamic change in the DL/UL subband sizes.
[bookmark: _Toc144651797]6.1.2	Impact and potential enhancements for transmissions and receptions
Impact and potential enhancements for UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols, including at least the following, are studied:
-	PDCCH, scheduled/configured PUCCH/PUSCH/PDSCH, without repetition in SBFD symbols and non-SBFD symbols
-	Scheduled/configured SRS/CSI-RS in SBFD symbols and non-SBFD symbols
-	Scheduled/configured TBoMS across SBFD symbols and non-SBFD symbols with or without repetition
-	Multi-PUSCH/PDSCH scheduled by a single DCI in SBFD symbols and non-SBFD symbols
-	Scheduled/configured PDSCH/PUSCH/PUCCH with repetitions across SBFD symbols and non-SBFD symbols
Note:	Inter-slot/intra-slot/inter-repetition/inter-group frequency hopping with DMRS bundling of PUSCH/PUCCH, if applicable, is considered.
Examples of potential enhancements include:
-	Resource allocation in frequency domain including frequency hopping
-	Resource allocation in time domain
-	Power domain
-	Spatial domain 
RAN1 studied the impact and benefits of potential enhancements to resource allocation in frequency-domain for SBFD operation, considering unaligned boundaries between resource block group(s)/reporting subband(s) and SBFD subbands, including at least the following:
-	RBG for PDSCH RA type 0
-	CSI reporting configuration
-	CSI-RS resource configuration
-	PRG of PDSCH
For resource allocation in frequency-domain in case of unaligned boundaries between RBG and SBFD subbands, RAN1 studied whether or not the part of the DL RBG inside/outside the DL subband and the part of the UL RBG inside/outside the UL subband can be used. It is agreed that for SBFD-aware UEs, the part of the DL RBG inside the DL subband can be used and the part of the UL RBG inside the UL subband can be used for better resource utilization. It is agreed that the part of the RBG outside the DL subband cannot be used for DL reception and the part of the RBG outside the UL subband cannot be used for UL transmission at least for semi-static SBFD.
For semi-static SBFD, for a CSI reporting subband which overlaps with SBFD subband boundaries, it is agreed that CSI report is derived based on CSI-RS resources excluding CSI-RS resources outside DL subband(s) for SBFD-aware UE.
For semi-static SBFD, for a CSI-RS resource which overlaps with SBFD subband boundaries, it is agreed that only CSI-RS resources within DL subband(s) are valid for SBFD-aware UE. 
For SBFD-aware UEs, at least the following issues for PDSCH are studied:
· PRG(s) with size of 2 and 4 that overlaps with subband boundary 
· Wideband precoder in case of non-contiguous DL subbands
For a PRG that overlaps with subband boundary, if the part of DL PRG inside the DL subband can be used, better scheduling flexibility and resource utilization can be achieved, however degraded channel estimation quality in the partial PRG is expected compared to a PRG due to limited RBs in the partial PRG. It is noted that UE complexity could increase if this feature is supported. 
If PRG is determined as wideband, the following two options are studied.
· Option 1: non-contiguous frequency resources across two DL subbands but contiguous frequency resource within each DL subband can be allocated
· Option 2: non-contiguous frequency resources across two DL subbands cannot be allocated
It is agreed that Option 1 can achieve better scheduling flexibility and higher DL data rate. Compared with Option 2, Option 1 requires UE to handle two non-contiguous segments of contiguous RBs that may increase UE complexity for channel estimation.
Frequency resource allocation for CSI-RS across downlink subbands for SBFD-aware UEs are studied considering the following options:
-	Option 1: Two contiguous CSI-RS resources that are linked
-	Option 2: One CSI-RS resource
-	Option 2-1: Non-contiguous CSI-RS resource allocation
-	Option 2-2: One contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband (s) 
For all the options, there is no impact on CSI-RS sequence generation. Option 1 requires additional signalling to link two CSI-RS resources in two DL subbands. Option 2-1 requires new RRC structure to configure non-contiguous RBs for one CSI-RS resource, which may require additional signalling overhead. Option 2-2 can reuse the existing signalling design for CSI-RS resource configuration. Option 2-2 can be used to resolve the potential unaligned boundaries between CSI-RS resource configuration and SBFD subbands. Further discussion is required on the UE complexity due to UE capability of maximum number of configured CSI-RS resources and/or processing non-contiguous CSI-RS.
For UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots (each transmission/reception within a slot has either all SBFD or all non-SBFD symbols), the following options are studied for SBFD-aware UEs:
-	Option 1: The transmissions/receptions are restricted to SBFD symbols only or non-SBFD symbols only
-	Option 2: The transmissions/receptions can be in SBFD symbols and non-SBFD symbols
UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols include the following:
-	PDSCH/PUSCH/PUCCH repetitions
-	SPS PDSCH/CG PUSCH
-	TBoMS
-	Multi-PUSCH/PDSCH scheduled by a single DCI
-	Periodic/semi-persistent SRS/CSI-RS/PUCCH
-	PDCCH
Option 1 can be achieved by gNB configuration or scheduling to ensure that all transmission/reception occasions are confined to either SBFD symbols or non-SBFD symbols. Alternatively, Option 1 can be achieved by additional indication or rules to determine the transmission/reception occasions are valid within one symbol type and are invalid within the other symbol type. The frequency resources, power control and beam/spatial relation for all the transmission/reception occasions can be the same for Option 1 but may be different for Option 2. If different, it may require additional specification efforts. Option 1 may or may not increase the transmission/reception latency if the transmission/reception in the other symbol type is postponed and may degrade the performance if the transmission/reception in the other symbol type is dropped. Option 2 may or may not reduce the transmission/reception latency and improve coverage.
For UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots (each transmission/reception within a slot has either all SBFD or all non-SBFD symbols), if the transmissions/receptions can be in SBFD symbols and non-SBFD symbols with different available resources, at least the following frequency resource allocation options for PDSCH, CSI-RS, PUSCH, PUCCH, SRS for SBFD-aware UE are studied.
· Option 1: Separate FDRA determination for SBFD slots and non-SBFD slots. 
· Option 1-1: Separate FDRA configurations/indications for SBFD slots and non-SBFD slots
· Option 1-2: Separate frequency resources determined for SBFD slots and non-SBFD slots based on single FDRA configuration/indication 
· Option 1-3: single FDRA configuration/indication and RB offset(s)
· Option 2: Perform rate matching or puncturing on the RBs outside DL/UL subbands for DL/UL channels/signals. 
· Option 3: A DL/UL channel/signal overlapping with RBs outside DL/UL subbands in a SBFD slot is dropped or postponed.
Note: Different options can be studied for different signals/channels.
RAN1 studied whether the transmission/reception occasion of a physical channel/signal can be mapped to SBFD and non-SBFD symbols within a slot for a UE, and whether a UE can transmit/receive in the occasion mapped to SBFD symbols and non-SBFD symbols including:
· Use-case(s) including the locations and number of transition points of the SBFD and non-SBFD symbols in the slot.
· Potential benefits if any
· Phase continuity
· Potential interruption of transmissions/receptions during transition
· Required guard time if any
· Potential impact on performance
· Impact on link adaptation, channel estimation, and other procedures
· UL transmission timing if any
· Implementation complexity
· Applicability for SBFD aware UE and non-SBFD aware UEs
· NOTE: There are more than one scenario where a transmission overlaps SBFD and non-SBFD symbols and some may or may not face the aspects listed above
· NOTE: This study doesn’t mean RAN1 agreement on a slot consisting of SBFD and non-SBFD symbols.
For a physical channel/signal occasion mapped to SBFD and non-SBFD symbols within a slot if any, the following options for UE transmission/reception can be considered in the normative stage.
· Option 1: UE does not transmit or receive the physical channel/signal within the slot.
· Option 2: UE can transmit or receive the physical channel/signal within the slot only under certain conditions.
· The conditions may depend on at least the following: whether or not phase continuity can be maintained across SBFD and non-SBFD symbols, whether or not there are same or different transmission/reception parameters e.g. power control, spatial/QCL, UL timing etc. applied in SBFD and non-SBFD symbols, and whether or not there is a guard period between the SBFD and non-SBFD symbols, etc.
· Other options are not precluded.
For SBFD-aware UEs, the following options are studied for CSI report associated with periodic/semi-persistent CSI-RS, in case the periodicity is such that CSI-RS instances occur in both SBFD symbols and non-SBFD symbols in different slots (each CSI-RS resource within a slot has either all SBFD or all non-SBFD symbols):
· Option 1: two CSI-ReportConfigs, where one is associated with SBFD symbols and the other is associated with non-SBFD symbols
· Option 1-1: One CSI-ReportConfig is associated with a CSI-RS restricted to SBFD symbols only and the second CSI-ReportConfig is associated with a second CSI-RS restricted to non-SBFD symbols only;
· Option 1-2: Both CSI-ReportConfigs are associated with the same CSI-RS. The CSI report associated with one CSI-ReportConfig is derived based on CSI-RS instances in SBFD symbols only. The CSI report associated with the second CSI-ReportConfig is derived based on CSI-RS instances in non-SBFD symbols only.
· Option 2: one CSI-ReportConfig associated with both SBFD symbols and non-SBFD symbols
· Option 2-1: One CSI-ReportConfig is associated with two CSI-RSs which are restricted to SBFD symbols and non-SBFD symbols respectively. Separate CSI measurements are derived based on the first and second CSI-RSs respectively.
· Option 2-2: One CSI-ReportConfig is associated with one CSI-RS. The CSI report is derived based on CSI-RS which can be in SBFD symbols or non-SBFD symbols in different time instances.
Note that whether the CSI-RS resource can be used for SBFD and non-SBFD symbols may depend on, e.g., gNB implementation of same/different antenna configuration in both symbols.
Option 1-1 can be supported according to existing specification by gNB configuration of appropriate periodicities to ensure that the CSI-RS associated with each CSI-ReportConfig is confined to either SBFD symbols or non-SBFD symbols only. But it may restrict the gNB configuration flexibility and enhancements can be considered by additional indication or rules to determine the CSI-RS is valid within one symbol type and is invalid in the other symbol type.
Option 2-2 can be supported according to existing specification to configure measurement restriction so that UE would not average CSI measurements across SBFD and non-SBFD symbols.
For SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols in different slots, it may be beneficial to have separate resources, FH parameters, UL power control parameters and/or beam/spatial relation.
gNB can configure a CORESET and a search space in a way such that the MOs of the search space occur in either SBFD or non-SBFD symbols, or the MOs of the search space occur in both SBFD and non-SBFD symbols but the associated CORESET does not overlap the boundary of a DL subband in SBFD symbols.
If it is agreed to be beneficial that a CORESET and a search space are configured that the MOs of the search space occur in both SBFD and non-SBFD symbols and the associated CORESET overlaps the boundary of a DL subband in SBFD symbols, at least the following options can be considered for SBFD-aware UE:
· Option 1: Separate valid resources for the CORESET in SBFD symbols and in non-SBFD symbols.
· Option 2: Rate matching or puncturing on the REG(s) of a PDCCH outside DL subband(s). 
· Option 3: UE does not monitor a PDCCH candidate if it is mapped to one or more REs that overlap with REs outside DL subband(s).
· Option 4: Drop search space(s) when the associated CORESET overlaps with RBs outside DL subband(s)
· Option 5: Separate search spaces associated with a CORESET in SBFD and non-SBFD symbols
Note: These options are applicable to at least USS.
6.1.3	BS self-interference due to time misalignment
Time misalignment at gNB between UL receptions and DL transmissions due to configuration of non-zero NTA,offset at UE can lead to increased interference assuming no gNB transmit chain impairments and no filtering of DL subband(s) in the gNB Rx chain.
Simulation results from one source [41] show that the increase of self-interference on the UL subband due to misaligned timing between UL reception and DL transmission at the gNB can be quite small (~1dB) when impairments in the gNB transmit chains and filtering of DL subbands in the gNB Rx chains are considered. Filtering that suppresses self-interference from DL subbands in the gNB Rx chains could incur some switching time/delay to bypass the filter in UL symbols and could introduce some insertion loss.
[bookmark: _Toc144651798]6.2	Inter-UE CLI handling schemes specific for SBFD
For inter-UE inter-subband CLI measurement, at least the following methods are studied:
-	Method#1: victim UE measures RSSI within DL subband
-	Method#2: victim UE measures RSRP of aggressor UE within UL subband
-	Method#3: victim UE measures RSSI within UL subband 
-	Note: the restriction in Rel-16 that CLI is only measured within DL BWP does not forbid UE to measure CLI in UL subband when UL subband is confined within DL BWP.
For UE-to-UE CLI-RSSI measurement/report across downlink subbands, the following methods are studied. Note that Alt #1 and Alt #2 are supported in existing specifications.
· Alt #1: separate CLI-RSSI measurement resources/reports in each DL subband
· Alt #2: CLI-RSSI measure/report in one DL subband only
· Alt #3: CLI-RSSI measurement/report based on non-contiguous CLI-RSSI resource across downlink subbands
Alt #1 allows flexible configuration of measurement reporting in one DL subband or two DL subbands but it consumes multiple CLI-RSSI measurement resources from the UE capability budget. Alt #2 restricts gNB configuration flexibility and does not account for whether or not the CLI is asymmetric across two DL subbands. This method does not consume multiple CLI-RSSI measurement resources from UE capability point of view. Alt #3 requires additional specification efforts to support non-contiguous CLI-RSSI resource allocation across downlink subbands. This method is similar to non-contiguous CSI-RS resource allocation. A single CLI-RSSI report based on non-contiguous CLI-RSSI resource may be sufficient. This method does not consume multiple CLI-RSSI measurement resources from UE capability point of view. Note that it does not imply whether L1 or L2 based measurement is supported.
Method #2 and Method #3 can be used for identifying the aggressor UE(s) if orthogonal resources are allocated for different aggressor UE(s). Method #2 and #3 can at least provide higher interference signal strength than inter-subband interference leakage based measurements in Method #1. Furthermore, such measurement is not subject to inter-cell DL interference. It is feasible for UE to measure RSRP/RSSI within UL subband if within active DL BWP and receive DL in DL subband(s) simultaneously similar as simultaneous RSRP/RSSI measurement and DL reception in Rel-16. The existing CLI measurement and report framework can be reused to support RSRP/RSSI measurements within UL subband when UL subband is confined within active DL BWP.
[bookmark: _Toc104488348][bookmark: _Toc144651799]7	Performance evaluation and its feasibility for SBFD
[bookmark: _Toc104488349][bookmark: _Toc144651800]7.1	Deployment scenarios
The following deployment cases are considered for evaluation:
-	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.
-	SBFD 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.
-	SBFD 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 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. Layer 1 uses legacy static TDD operation, Layer 2 uses SBFD operation. All the gNBs in Layer 2 use the same SBFD subband configuration.
-	SBFD 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 static TDD operation  while the other operator uses SBFD operation with the same SBFD subband configuration.
Note that SBFD subband configuration is from gNB perspective.
For SBFD Deployment Case 1, the following scenarios are considered:
-	FR1
-	1-layer scenario
-	Indoor office
-	Urban Macro 
-	(Optional) Dense Urban Macro layer
-	2-layer scenario 
-	(Optional) Dense Urban with 2-layer
-	FR2-1
-	1-layer scenario
-	Indoor office
-	Dense Urban Macro layer
-	(Optional) Dense Urban Micro layer
For SBFD Deployment Case 3-2, the following scenarios are considered:
-	FR1
-	2-layer Scenario B
-	Layer 1: Urban Macro
-	Layer 2: 
-	Baseline: Indoor office
-	Optional: Indoor factory
For SBFD Deployment Case 4, the following scenarios are considered:
-	FR1
-	1-layer scenario
-	Urban Macro, considering 0% and 100% grid shift between two networks.
-	FR2-1 
-	1-layer scenario
-	Dense Urban Macro layer, considering 0% and 100% grid shift between two networks.
The layouts and UE distributions for these scenarios can be found in Annex A.1.
[bookmark: _Toc103163469][bookmark: _Toc104488352][bookmark: _Toc144651801]7.2	Evaluation methodologies
[bookmark: _Toc104488359][bookmark: _Toc144651802]7.2.1	System level simulation
Interference Modelling
The modelling methods for the following interference types can be found in Annex A.2.
-	gNB Self-Interference (SI)
-	co-site inter-sector co-channel inter-subband CLI
-	inter-site gNB-gNB co-channel inter-subband CLI
-	UE-UE co-channel inter-subband CLI
-	inter-site gNB-gNB adjacent-channel CLI
-	co-site gNB-gNB adjacent-channel CLI
-	UE-UE adjacent-channel CLI
Channel model
The details of gNB-UE channel model, gNB-gNB channel model, and UE-UE channel model can be found in Annex A.3.
For gNB-gNB and UE-UE channel model in RAN1 SLS, large scale fading (e.g., path loss, penetration loss, shadowing) should be modelled, and companies are encouraged to report whether small scale fading (e.g., fast fading including antenna gain) is also modelled. Antenna gain is calculated based on the LOS direction instead on the multi-path directions if small scale fading is not modelled.
Performance metrics
The following metrics are considered. The detailed definitions can be found in Annex A.4.
-	UPT related performance metrics
-	Mean/5%/50%/95% Average-UPT, Average-UPT CDF
-	Mean/5%/50%/95% Tail-UPT, Tail-UPT CDF
-	Mean/5%/50%/95% Median-UPT, Median-UPT CDF
-	Latency related performance metrics
-	Baseline: Mean/5%/50%/95% Packet-Latency, Packet-Latency CDF
-	Optional: Mean/5%/50%/95% UE-Average-Latency, UE-Average-Latency CDF
-	Unfinished/dropped Packet Rate
-	RU
-	Type-1 RU
-	Type-2 RU
gNB Antenna configuration
The detailed gNB antenna configurations for SBFD evaluation can be found in Annex A.5.
Traffic model
FTP model 3 is used and the details can be found in Annex A.6.
SBFD subband and slot configurations
The following SBFD subband configurations are considered for SBFD evaluation:
-	SBFD Subband configuration#1 with {DUD} pattern, which means one SBFD slot consists of one UL subband at the center of the channel bandwidth and two DL subbands at two sides of the channel bandwidth.
-	SBFD Subband configuration#2 with {DU} pattern, which means one SBFD slot consists of one UL subband at one side of the channel bandwidth and one DL subband at the other side of the channel bandwidth.
The detailed SBFD subband configurations as well as the SBFD/legacy TDD slot configurations for evaluation can be found in Annex A.7.
SLS assumptions
The SLS assumptions common to SBFD and dynamic/flexible TDD can be found in Table B.1-1 in Annex B.
The SLS assumptions specific to SBFD Deployment Case 1 can be found in Table B.1-2 in Annex B.
The SLS assumptions specific to SBFD Deployment Case 3-2 can be found in Table B.1-3 in Annex B.
The SLS assumptions specific to SBFD Deployment Case 4 can be found in Table B.1-4 in Annex B.
The SLS assumptions for interference modelling can be found in Table B.1-6 in Annex B.
[bookmark: _Toc144651803][bookmark: _Toc104488360]7.2.2	Link level evaluation
Link level evaluation is performed to evaluate coverage performance of SBFD. It is up to companies to use SLS as a tool to evaluate coverage performance of SBFD, and it is also up to companies to perform link level evaluation for other purposes.
[bookmark: _Hlk134628014][bookmark: _Hlk134627224]For link level evaluation of coverage performance, RAN1 focuses on Urban Macro scenario for FR1 and Dense Urban Macro Layer scenario for FR2-1. Regarding the target uplink channel for coverage evaluation, RAN1 focuses on PUSCH with 1Mbps target data rate for FR1 and 5Mbps target data rate for FR2-1. 
For link level evaluation of coverage performance, single slot PUSCH transmission is assumed for baseline legacy TDD, and the following schemes of coverage enhancement can be assumed for SBFD:
-	Scheme-1: SBFD with PUSCH repetition type A
-	Scheme-2: SBFD with TBoMS PUSCH
-	Scheme-3: SBFD with PUSCH repetition type A and joint channel estimation
-	Scheme-4: SBFD with TBoMS PUSCH and joint channel estimation
-	For Scheme-3 and Scheme-4, two options are considered:
-	Option 1 (baseline): joint channel estimation is applied only for the same symbol type
-	Option 2: joint channel estimation is applied across SBFD and non-SBFD slots
For link level evaluation of coverage performance, MPL, MCL and MIL defined in TR38.830 are used as the performance metrics. Similar evaluation methodology as defined in TR38.830 (i.e., LLS + Link budget analysis) can be used, and the performance metrics are obtained using link budget analysis and TDD/SBFD required SINR for target data rate.
For link level simulation of coverage performance, RAN1 should consider self-interference, co-site inter-sector interference, inter-site gNB-gNB co-channel inter-subband CLI and UE-gNB interference in SBFD system and consider UE-gNB interference in TDD system. The following modelling methods can be considered.
[bookmark: _Toc103163470][bookmark: _Toc104488362]Option-1:
-	The modelling method is as below:
-	For TDD UL slot, additive white Gaussian noise with variance of  is generated, where 
-	 is UE-gNB interference and  is noise (in linear scale).
-	For SBFD slot, additive white Gaussian noise with variance of  is generated, where 
-	, , ,  are self-interference, co-site inter-sector interference, inter-site gNB-gNB co-channel inter-subband CLI and UE-gNB interference (in linear scale), respectively
-	Companies are encouraged to report the details of deriving  and . Some examples are as below:
-	Example-1:  and  are derived based on a certain assumption of the topology of gNBs and UEs. In this example, the interference is pre-receiver interference.
-	Note: link budget analysis can be applied in this example
-	Example-2:  is derived based on statistic in SLS, and then  is used in LLS to increase the Gaussian noise power in SBFD symbol compared to TDD UL symbol. In this example, the interference is post-receiver interference.
-	Example-3:  and  can be derived based on statistic in SLS. In this example, the interference is post-receiver interference.
-	Companies are encouraged to report the RU assumption for the interference.
-	Note: For simplicity, the interference is independently updated/generated in each slot.
-	Note: Companies are encouraged to report whether and how channel estimation and interference estimation will be impacted by  and .
-	Based on the modelling method, the following high-level evaluation method can be used as an example for coverage performance evaluation:
-	Step 1: For legacy TDD system, assume the SNR in UL only slot is , perform LLS to get the required SNR () with which UE can achieve a certain bit rate in UL
-	Step 2: For SBFD system with frame structure XXXXU, assume the SNR in UL only slot is  and the SNR in SBFD slot is . Perform LLS to get the required SNR () with which UE can achieve a certain bit rate in UL for a given SBFD coverage enhancement scheme (e.g., SBFD with PUSCH repetition type A, etc.)
-	Step 3: Use Link budget template to obtain MPL, MCL and MIL for legacy TDD and SBFD.
-	For legacy TDD, the required SNR () obtained in Step 1 is used to calculate MPL, MCL, MIL.
-	For SBFD, the required SNR () obtained in Step 2 is used to calculate MPL, MCL, MIL.
Option-2:
-	The UE-gNB interference and inter-site gNB-gNB co-channel inter-subband CLI in LLS coverage evaluation are explicitly modelled based on a given topology of aggressor UEs and gNBs. The UE-gNB and gNB-gNB fast fading channels are explicitly modelled in LLS. The signal model is as follows
-	  
-	 is the received signal vector at the victim gNB
-	 is the channel matrix from target UE to gNB,  is the transmitted signal of the target user
-	, , are the channel matrix and transmitted signal of the UE in the same cell as the target user 
-	 and  are the channel matrix and transmitted signal of the UEs in the adjacent cell
-	,  and  are the channel matrix, the precoding matrix, and leakage CLI signal from aggressor gNB  to the victim gNB. 
-	The power of the signal and interference is included in the channel matrix respectively
-	 and  are the self-interference vector of the co-site sectors and the thermal noise signal vector on the receiving antennas
-	Companies are encouraged to report the topology of gNBs and UEs to derive the detailed signals and interferences above. One example is as below
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-	Based on the above modelling, the following high-level evaluation method can be used as an example for coverage performance evaluation:
-	Step 1: For legacy TDD system, perform LLS to get the required SNR () with which UE can achieve a certain bit rate in UL
-	Step 2: For SBFD system with frame structure XXXXU, perform LLS to get the required SNR () with which UE can achieve a certain bit rate in UL for a given SBFD coverage enhancement scheme (e.g., SBFD with PUSCH repetition type A, etc.)
-	Step 3: Use Link budget template to obtain MPL, MCL and MIL for legacy TDD and SBFD.
-	For legacy TDD, the required SNR () obtained in Step 1 is used to calculate MPL, MCL, MIL.
-	For SBFD, the required SNR () obtained in Step 2 is used to calculate MPL, MCL, MIL.
For the two options above, self-interference can be modelled as additive white gaussian noise with fixed INR = - 6 dB targeting 1 dB desense similar to SLS, and co-site inter-sector interference can be modelled as additive white gaussian noise with fixed INR = - X dB based on assumption of co-site isolation .
The link level simulation assumptions for coverage evaluation are provided in Annex D.1. The link budget template for coverage evaluation is provided in Annex D.2.
[bookmark: _Toc144651804]7.3	Performance evaluation results for semi-static SBFD
[bookmark: _Toc144651805]7.3.1	System level simulation results
The detailed evaluation assumptions and results for all sub-cases for semi-static SBFD is provided in Annex B.2. 
For summary of the observations in this section, the following rule is adopted
· For each-sub-case, 4 median values of all evaluation results for each traffic load are derived
· For mean DL average-UPT gain, a median value (X_mean_DL) is derived
· For 5% DL average-UPT gain, a median value (X_5%_DL) is derived
· For mean UL average-UPT gain, a median value (X_mean_UL) is derived
· For 5% UL average-UPT gain, a median value (X_5%_UL) is derived 
Note 1: The gain is expressed as X%=SBFD performance/TDD performance – 1. NAN is used in case both the SBFD performance and TDD performance are equal to zero.
Note 2: To derive a median value, NAN is ignored, i.e., median value is derived from the numbers excluding NAN.
Note 3: The samples are sorted in ascending order, if the number of samples are odd, the median value is the middle one, and if the number of samples are even, the median value is the average value of the two values in the middle part.
Note 4: The median values of semi-static SBFD evaluation results in the summary of observation in section 7.3.1 are derived including results with CLI handling schemes, while the median values of semi-static SBFD evaluation results in the conclusion in section 13.1.1.1 are derived excluding results with CLI handling schemes

[bookmark: _Toc144651806]7.3.1.1	SBFD Deployment Case 1 (FR1)
[bookmark: _Toc144651807]7.3.1.1.1	Indoor office (FR1)
21 sources provided the SLS evaluation results for Indoor office (FR1) in SBFD Deployment Case 1. The evaluation results are categorized into 14 sub-cases as in Table 7.3.1.1.1-1~Table 7.3.1.1.1-2 based on the different key assumptions. Each sub-case is based on one combination of key assumptions.	
Table 7.3.1.1.1-1: Sub-cases for Indoor office (FR1) with twice area&same TxRUs in SBFD Deployment Case 1.	
	　
	SBFD#1_InH_FR1_Sub#1
	SBFD#1_InH_FR1_Sub#2
	SBFD#1_InH_FR1_Sub#3
	SBFD#1_InH_FR1_Sub#4
	SBFD#1_InH_FR1_Sub#9
	SBFD#1_InH_FR1_Sub#10
	SBFD#1_InH_FR1_Sub#11
	SBFD#1_InH_FR1_Sub#12

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　
	　
	　
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O
	　
	　
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　
	O
	O
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　
	　
	　
	O
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O
	　
	O
	　
	O

	Sources
	14 sources ([16], [17], [18], [19], [39], [24], [25], [26], [27], [28], [29], [31], [32], [33])
	16 sources ([16], [17], [18], [19], [39], [23], [24], [25], [26], [27], [28], [29], [45], [31], [32], [33])
	15 sources ([16], [17], [18], [19], [20], [21], [24], [25], [26], [27], [28], [29], [31], [32], [33])
	18 sources ([16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [45], [31], [32], [33])
	1 source ([19])
	2 sources ([19], [31])
	1 source ([18])
	1 source ([18])



Table 7.3.1.1.1-2: Sub-cases for Indoor office (FR1) with same area&half TxRUs in SBFD Deployment Case 1.
	　
	SBFD#1_InH_FR1_Sub#5
	SBFD#1_InH_FR1_Sub#6
	SBFD#1_InH_FR1_Sub#7
	SBFD#1_InH_FR1_Sub#8
	SBFD#1_InH_FR1_Sub#13
	SBFD#1_InH_FR1_Sub#14

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　
	O
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O
	O
	O
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O
	　
	O

	Sources
	1 source ([18])
	1 source ([18])
	1 source ([18])
	1 source ([18])
	1 source ([18])
	1 source ([18])



[bookmark: _Toc144651808]7.3.1.1.1.1	Summary of the observations
For Indoor office (FR1) in SBFD deployment case 1, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_InH_FR1_Sub#2, 16 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {1.86%, 1.73%} at low load level, mean DL Average-UPT gain of 2.21% and 5% DL Average-UPT loss of -1.19% at medium load level, mean and 5% DL Average-UPT gain of {2.73%, 0.54%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {10.78%, 14.13%} at low load level, mean and 5% UL Average-UPT gain of {13.38%, 19.91%} at medium load level, mean and 5% UL Average-UPT gain of {13.75%, 17.70%} at high load level.
· All results assumed 24dBm BS transmission power.
· With piecewise noise figure model assumed by 6 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {2.23%, 2.67%} at low load level, mean DL Average-UPT gain of 3.23% and 5% DL Average-UPT loss of -1.19% at medium load level, mean and 5% DL Average-UPT gain of {4.04%, 2.33%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {7.83%, 7.44%} at low load level, mean and 5% UL Average-UPT gain of {7.56%, 5.57%} at medium load level, mean and 5% UL Average-UPT gain of {7.03%, 2.93%} at high load level.
· With flat noise figure model assumed by 10 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {1.29%, 1.55%} at low load level, mean and 5% DL Average-UPT gain of {1.40%, 0.68%} at medium load level, mean and 5% DL Average-UPT loss of {-1.38%, -3.27%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {14.37%, 23.18%} at low load level, mean and 5% UL Average-UPT gain of {16.54%, 30.18%} at medium load level, mean and 5% UL Average-UPT gain of {14.78%, 28.75%} at high load level.

-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_InH_FR1_Sub#1, 15 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {9.56%, 10.50%} at low load level, mean and 5% DL Average-UPT gain of {9.35%, 12.71%} at medium load level, mean and 5% DL Average-UPT gain of {8.58%, 8.79%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {101.83%, 107.58%} at low load level, mean and 5% UL Average-UPT gain of {97.42%, 105.44%} at medium load level, mean and 5% UL Average-UPT gain of {93.85%, 106.52%} at high load level.
· All results assumed 24dBm BS transmission power.
· With piecewise noise figure model assumed by 6 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {7.85%, 6.96%} at low load level, mean and 5% DL Average-UPT gain of {8.45%, 10.07%} at medium load level, mean and 5% DL Average-UPT gain of {7.22%, 4.58%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {90.83%, 88.23%} at low load level, mean and 5% UL Average-UPT gain of {85.42%, 78.21%} at medium load level, mean and 5% UL Average-UPT gain of {92.42%, 77.63%} at high load level.
· With flat noise figure model assumed by 8 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {11.73%, 14.94%} at low load level, mean and 5% DL Average-UPT gain of {9.96%, 13.96%} at medium load level, mean and 5% DL Average-UPT gain of {10.01%, 9.45%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {102.15%, 116.42%} at low load level, mean and 5% UL Average-UPT gain of {106.09%, 113.81%} at medium load level, mean and 5% UL Average-UPT gain of {96.00%, 112.13%} at high load level.

-	In case of using SBFD Alt 2 and large packet size, (SBFD#1_InH_FR1_Sub#4, 18 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-20.38%, -22.88%} at low load level, mean and 5% DL Average-UPT loss of {-26.30%, -29.57%} at medium load level, mean and 5% DL Average-UPT loss of {-33.95%, -53.83%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {78.53%, 81.03%} at low load level, mean and 5% UL Average-UPT gain of {93.92%, 106.39%} at medium load level, mean and 5% UL Average-UPT gain of {113.75%, 150.17%} at high load level.
· All results assumed 24dBm BS transmission power.
· With piecewise noise figure model assumed by 7 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-21.90%, -25.03%} at low load level, mean and 5% DL Average-UPT loss of {-27.62%, -32.51%} at medium load level, mean and 5% DL Average-UPT loss of {-36.28%, -62.34%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {79.44%, 87.12%} at low load level, mean and 5% UL Average-UPT gain of {100.49%, 119.09%} at medium load level, mean and 5% UL Average-UPT gain of {112.40%, 164.39%} at high load level.
· With flat noise figure model assumed by 11 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-19.59%, -22.62%} at low load level, mean and 5% DL Average-UPT loss of {-26.02%, -26.62%} at medium load level, mean and 5% DL Average-UPT loss of {-31.68%, -51.19%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {77.61%, 78.58%} at low load level, mean and 5% UL Average-UPT gain of {92.49%, 102.96%} at medium load level, mean and 5% UL Average-UPT gain of {115.09%, 142.11%} at high load level.

-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_InH_FR1_Sub#3, 15 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.52%, -0.35%} at low load level, mean and 5% DL Average-UPT loss of {-1.19%, -1.66%} at medium load level, mean and 5% DL Average-UPT loss of {-6.26%, -17.59%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {99.50%, 116.24%} at low load level, mean and 5% UL Average-UPT gain of {98.83%, 110.00%} at medium load level, mean and 5% UL Average-UPT gain of {104.00%, 127.81%} at high load level.
· All results assumed 24dBm BS transmission power.
· With piecewise noise figure model assumed by 6 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.01%, -0.49%} at low load level, mean and 5% DL Average-UPT loss of {-1.36%, -2.19%} at medium load level, mean and 5% DL Average-UPT loss of {-7.54%, -32.09%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {88.28%, 88.47%} at low load level, mean and 5% UL Average-UPT gain of {89.15%, 83.93%} at medium load level, mean and 5% UL Average-UPT gain of {96.75%, 110.59%} at high load level.
· With flat noise figure model assumed by 9 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.55%, -0.12%} at low load level, mean and 5% DL Average-UPT loss of {-0.71%, -0.86%} at medium load level, mean and 5% DL Average-UPT loss of {-4.20%, -14.29%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {107.99%, 116.73%} at low load level, mean and 5% UL Average-UPT gain of {108.38%, 119.09%} at medium load level, mean and 5% UL Average-UPT gain of {108.64%, 150.39%} at high load level.

-	In case of using SBFD Alt 1 and large packet size, (SBFD#1_InH_FR1_Sub#10, 2 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-16.56%, -23.77%} at low load level, mean and 5% DL Average-UPT loss of {-16.83%, -12.87%} at medium load level, mean and 5% DL Average-UPT loss of {-23.81%, -33.56%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {62.76%, 63.09%} at low load level, mean and 5% UL Average-UPT gain of {83.94%, 104.76%} at medium load level, mean and 5% UL Average-UPT gain of {121.26%, 158.32%} at high load level.
· All results assumed 24dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

-	In case of using SBFD Alt 1 and small packet size, (SBFD#1_InH_FR1_Sub#9, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.56%, -0.38%} at low load level, mean and 5% DL Average-UPT loss of {-0.56%, -1.81%} at medium load level, mean and 5% DL Average-UPT loss of {-3.12%, -16.65%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {73.07%, 74.00%} at low load level, mean and 5% UL Average-UPT gain of {69.25%, 68.49%} at medium load level, mean and 5% UL Average-UPT gain of {64.83%, 57.21%} at high load level.
· All results assumed 24dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

-	In case of using SBFD Alt 3 and large packet size, (SBFD#1_InH_FR1_Sub#12, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-2.08%, -3.08%} at low load level, mean and 5% DL Average-UPT loss of {-6.95%, -11.09%} at medium load level, mean and 5% DL Average-UPT loss of {-23.62%, -42.40%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {14.64%, 10.72%} at low load level, mean and 5% UL Average-UPT gain of {11.40%, 9.45%} at medium load level, mean UL Average-UPT gain of 5.42% and 5% UL Average-UPT loss of -22.57% at high load level.
· All results assumed 24dBm BS transmission power.
· All results assumed piecewise linear noise figure model.


-	In case of using SBFD Alt 3 and small packet size, (SBFD#1_InH_FR1_Sub#11, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {9.33%, 11.11%} at low load level, mean and 5% DL Average-UPT gain of {7.83%, 4.08%} at medium load level, mean DL Average-UPT gain of 3.96% and 5% DL Average-UPT loss of -31.24% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {77.95%, 79.21%} at low load level, mean and 5% UL Average-UPT gain of {62.90%, 46.41%} at medium load level, mean and 5% UL Average-UPT gain of {58.34%, 10.03%} at high load level.
· All results assumed 24dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

For Indoor office (FR1) in SBFD deployment case 1, assuming SBFD antenna configuration option-3 (same area and half TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_InH_FR1_Sub#6, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-6.26%, -10.28%} at low load level, mean and 5% DL Average-UPT loss of {-31.34%, -47.92%} at medium load level, mean and 5% DL Average-UPT loss of {-65.01%, -83.91%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-0.02%, -7.06%} at low load level, mean and 5% UL Average-UPT loss of {-27.02%, -46.02%} at medium load level, mean and 5% UL Average-UPT loss of {-56.41%, -70.49%} at high load level.
· All results assumed 24dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_InH_FR1_Sub#5, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {5.06%, 5.85%} at low load level, mean and 5% DL Average-UPT gain of {3.77%, 2.66%} at medium load level, mean and 5% DL Average-UPT loss of {-14.55%, -88.16%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {106.99%, 109.86%} at low load level, mean and 5% UL Average-UPT gain of {98.38%, 79.28%} at medium load level, mean UL Average-UPT gain of 53.93% and 5% UL Average-UPT loss of -69.72% at high load level.
· All results assumed 24dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

-	In case of using SBFD Alt 2 and large packet size, (SBFD#1_InH_FR1_Sub#8, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-27.35%, -33.40%} at low load level, mean and 5% DL Average-UPT loss of {-66.13%, -85.90%} at medium load level, mean and 5% DL Average-UPT loss of {-83.45%, -91.21%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {75.14%, 73.46%} at low load level, mean and 5% UL Average-UPT gain of {91.91%, 111.93%} at medium load level, mean and 5% UL Average-UPT gain of {141.73%, 473.00%} at high load level.
· All results assumed 24dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_InH_FR1_Sub#7, one source)
· Semi-static SBFD provides mean DL Average-UPT gain of 0.12% and 5% DL Average-UPT loss of -0.22% at low load level, mean and 5% DL Average-UPT loss of {-8.88%, -35.28%} at medium load level, mean and 5% DL Average-UPT loss of {-34.51%, -98.98%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {99.34%, 101.26%} at low load level, mean and 5% UL Average-UPT gain of {96.82%, 91.88%} at medium load level, mean and 5% UL Average-UPT gain of {96.58%, 118.43%} at high load level.
· All results assumed 24dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

-	In case of using SBFD Alt 3 and large packet size, (SBFD#1_InH_FR1_Sub#14, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-7.13%, -10.61%} at low load level, mean and 5% DL Average-UPT loss of {-37.85%, -56.81%} at medium load level, mean and 5% DL Average-UPT loss of {-72.59%, -86.25%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 4.35% and 5% UL Average-UPT loss of -1.99% at low load level, mean and 5% UL Average-UPT loss of {-21.11%, -40.38%} at medium load level, mean and 5% UL Average-UPT loss of {-58.69%, -80.22%} at high load level.
· All results assumed 24dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

-	In case of using SBFD Alt 3 and small packet size, (SBFD#1_InH_FR1_Sub#13, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {9.29%, 11.82%} at low load level, mean and 5% DL Average-UPT loss of {-4.91%, -50.44%} at medium load level, mean and 5% DL Average-UPT loss of {-17.52%, -96.07%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {77.87%, 79.14%} at low load level, mean UL Average-UPT gain of 38.01% and 5% UL Average-UPT loss of -75.99% at medium load level, mean UL Average-UPT gain of 30.35% and 5% UL Average-UPT loss of -90.42% at high load level.
· All results assumed 24dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

[bookmark: _Toc144651809]7.3.1.1.2	Urban Macro (FR1)
21 sources provided the SLS evaluation results for Urban Macro (FR1) in SBFD Deployment Case 1. The evaluation results are categorized into 24 sub-cases as in Table 7.3.1.1.2-1~Table 7.3.1.1.2-6 based on the different key assumptions. Each sub-case is based on one combination of key assumptions.	
Table 7.3.1.1.2-1: Sub-cases for Urban Macro (FR1) with no less than 93dB inter-sector isolation and Twice area&same TxRUs in SBFD Deployment Case 1.	
	
	SBFD#1_UMA_FR1_Sub#1
	SBFD#1_UMA_FR1_Sub#2
	SBFD#1_UMA_FR1_Sub#3
	SBFD#1_UMA_FR1_Sub#4
	SBFD#1_UMA_FR1_Sub#20
	SBFD#1_UMA_FR1_Sub#21

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	O
	O
	O
	O
	O
	O

	
	Opt 2: < 93dB
	　
	　
	　
	　
	　
	　

	
	Opt 3: 93dB
	　
	　
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　
	O
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　
	　
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O
	O
	O

	Sources
	11 sources ([16], [17], [38], [24], [37], [26], [28], [29], [31], [32], [33])
	13 sources ([16], [17], [18], [38], [19], [24], [26], [27], [28], [29], [30], [31], [33])
	11 sources ([16], [17], [38], [21], [37], [26], [28], [29], [31], [32], [33])
	16 sources ([16], [17], [36], [18], [38], [19], [20], [21], [24], [26], [27], [28], [29], [30], [31], [33])
	3 sources ([19], [31], [22])
	1 source ([18])




Table 7.3.1.1.2-2: Sub-cases for Urban Macro (FR1) with less than 93dB inter-sector isolation and Twice area&same TxRUs in SBFD Deployment Case 1.	
	
	SBFD#1_UMA_FR1_Sub#5
	SBFD#1_UMA_FR1_Sub#6
	SBFD#1_UMA_FR1_Sub#7
	SBFD#1_UMA_FR1_Sub#8

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	　
	　
	　
	　

	
	Opt 2: < 93dB
	O
	O
	O
	O

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O

	Sources
	3 sources ([39], [24], [26])
	3 sources ([39], [24], [26])
	2 sources ([21], [26])
	4 sources ([20], [21], [24], [26])



Table 7.3.1.1.2-3: Sub-cases for Urban Macro (FR1) with 93dB inter-sector isolation and Twice area&same TxRUs in SBFD Deployment Case 1.	
	
	SBFD#1_UMA_FR1_Sub#9
	SBFD#1_UMA_FR1_Sub#10
	SBFD#1_UMA_FR1_Sub#11
	SBFD#1_UMA_FR1_Sub#12

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	　
	　
	　
	　

	
	Opt 2: < 93dB
	　
	　
	　
	　

	
	Opt 3: 93dB
	O
	O
	O
	O

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O

	Sources
	3 sources ([24], [28], [29])
	4 sources ([18], [24], [28], [29])
	3 sources ([21], [28], [29])
	6 sources ([18], [20], [21], [24], [28], [29])




Table 7.3.1.1.2-4: Sub-cases for Urban Macro (FR1) with no less than 93dB inter-sector isolation and Same area&same TxRUs in SBFD Deployment Case 1.	
	
	SBFD#1_UMA_FR1_Sub#13
	SBFD#1_UMA_FR1_Sub#14
	SBFD#1_UMA_FR1_Sub#17
	SBFD#1_UMA_FR1_Sub#18

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	O
	O
	O
	O

	
	Opt 2: < 93dB
	　
	　
	　
	　

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	O
	O
	O
	O

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O

	Sources
	1 source ([28])
	1 source ([28])
	1 source ([28])
	1 source ([28])



Table 7.3.1.1.2-5: Sub-cases for Urban Macro (FR1) with no less than 93dB inter-sector isolation and Same area&half TxRUs in SBFD Deployment Case 1.	
	
	SBFD#1_UMA_FR1_Sub#15
	SBFD#1_UMA_FR1_Sub#16
	SBFD#1_UMA_FR1_Sub#19
	SBFD#1_UMA_FR1_Sub#22

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	O
	O
	O
	O

	
	Opt 2: < 93dB
	　
	　
	　
	　

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	O
	O

	Sources
	1 source ([24])
	2 sources ([18], [24])
	1 source ([18])
	1 source ([18])



Table 7.3.1.1.2-6: Sub-cases for Urban Macro (FR1) with less than 93dB inter-sector isolation and Same area&half TxRUs in SBFD Deployment Case 1.	
	
	SBFD#1_UMA_FR1_Sub#23
	SBFD#1_UMA_FR1_Sub#24

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	　
	　

	
	Opt 2: < 93dB
	O
	O

	
	Opt 3: 93dB
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O

	Sources
	1 source ([24])
	1 source ([24])


[bookmark: _Toc144651810]7.3.1.1.2.1	Summary of the observations
For Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_UMA_FR1_Sub#2, 13 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-9.30%, -21.05%} at low load level, mean and 5% DL Average-UPT loss of {-29.11%, -73.35%} at medium load level, mean and 5% DL Average-UPT loss of {-32.70%, -89.16%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {24.91%, 187.62%} at low load level, mean UL Average-UPT gain of 7.50% and 5% UL Average-UPT loss of -45.51% at medium load level, mean and 5% UL Average-UPT loss of {-1.49%, -67.13%} at high load level.
· With 49dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean DL Average-UPT gain of 3.68% and 5% DL Average-UPT loss of -1.71% at low load level, mean DL Average-UPT gain of 1.34% and 5% DL Average-UPT loss of -6.96% at medium load level, mean and 5% DL Average-UPT loss of {-6.16%, -9.52%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {19.94%, 187.62%} at low load level, mean and 5% UL Average-UPT gain of {18.27%, 61.62%} at medium load level, mean and 5% UL Average-UPT gain of {3.92%, 25.42%} at high load level.
· With 53dBm BS transmission power assumed by 11 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-13.84%, -29.50%} at low load level, mean and 5% DL Average-UPT loss of {-30.61%, -83.93%} at medium load level, mean and 5% DL Average-UPT loss of {-33.20%, -99.25%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {39.19%, 177.16%} at low load level, mean UL Average-UPT gain of 2.99% and 5% UL Average-UPT loss of -63.84% at medium load level, mean and 5% UL Average-UPT loss of {-28.58%, -86.80%} at high load level.
· With piecewise noise figure model assumed by 5 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-13.84%, -36.84%} at low load level, mean and 5% DL Average-UPT loss of {-29.46%, -91.20%} at medium load level, mean and 5% DL Average-UPT loss of {-32.55%, -99.25%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {43.03%, 205.22%} at low load level, mean and 5% UL Average-UPT gain of {18.27%, 26.39%} at medium load level, mean UL Average-UPT gain of 3.92% and 5% UL Average-UPT loss of -26.89% at high load level.
· With flat noise figure model assumed by 8 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-7.08%, -9.59%} at low load level, mean and 5% DL Average-UPT loss of {-28.76%, -55.96%} at medium load level, mean and 5% DL Average-UPT loss of {-32.86%, -84.60%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {24.20%, 142.32%} at low load level, mean UL Average-UPT gain of 2.99% and 5% UL Average-UPT loss of -76.26% at medium load level, mean and 5% UL Average-UPT loss of {-6.71%, -81.94%} at high load level.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_UMA_FR1_Sub#1, 11 sources)
· Semi-static SBFD provides mean DL Average-UPT gain of 6.57% and 5% DL Average-UPT loss of -5.53% at low load level, mean and 5% DL Average-UPT loss of {-3.78%, -58.81%} at medium load level, mean and 5% DL Average-UPT loss of {-18.36%, -79.38%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {82.43%, 110.52%} at low load level, mean and 5% UL Average-UPT gain of {68.52%, 68.75%} at medium load level, mean UL Average-UPT gain of 56.45% and 5% UL Average-UPT loss of -0.74% at high load level.
· With 49dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {10.07%, 4.11%} at low load level, mean and 5% DL Average-UPT gain of {8.01%, 2.46%} at medium load level, mean DL Average-UPT gain of 4.67% and 5% DL Average-UPT loss of -1.56% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {60.88%, 172.72%} at low load level, mean and 5% UL Average-UPT gain of {67.73%, 205.77%} at medium load level, mean and 5% UL Average-UPT gain of {62.22%, 90.00%} at high load level.
· With 53dBm BS transmission power assumed by 9 sources,
· Semi-static SBFD provides mean DL Average-UPT gain of 3.72% and 5% DL Average-UPT loss of -14.71% at low load level, mean and 5% DL Average-UPT loss of {-6.34%, -82.48%} at medium load level, mean and 5% DL Average-UPT loss of {-19.93%, -94.86%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {97.24%, 59.02%} at low load level, mean and 5% UL Average-UPT gain of {69.31%, 24.51%} at medium load level, mean UL Average-UPT gain of 45.04% and 5% UL Average-UPT loss of -53.96% at high load level.
· With piecewise noise figure model assumed by 4 sources, 
· Semi-static SBFD provides mean DL Average-UPT gain of 1.31% and 5% DL Average-UPT loss of -27.45% at low load level, mean and 5% DL Average-UPT loss of {-6.97%, -46.00%} at medium load level, mean and 5% DL Average-UPT loss of {-17.63%, -79.38%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {56.80%, 63.10%} at low load level, mean and 5% UL Average-UPT gain of {65.28%, 122.21%} at medium load level, mean and 5% UL Average-UPT gain of {66.48%, 27.66%} at high load level.
· With flat noise figure model assumed by 7 sources, 
· Semi-static SBFD provides mean DL Average-UPT gain of 6.57% and 5% DL Average-UPT loss of -5.53% at low load level, mean and 5% DL Average-UPT loss of {-3.78%, -65.89%} at medium load level, mean and 5% DL Average-UPT loss of {-18.36%, -80.66%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {124.33%, 166.36%} at low load level, mean and 5% UL Average-UPT gain of {80.29%, 61.67%} at medium load level, mean UL Average-UPT gain of 47.86% and 5% UL Average-UPT loss of -27.38% at high load level.
-	In case of using SBFD Alt 2 and large packet size, (SBFD#1_UMA_FR1_Sub#4, 16 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-27.19%, -28.35%} at low load level, mean and 5% DL Average-UPT loss of {-35.32%, -63.90%} at medium load level, mean and 5% DL Average-UPT loss of {-47.44%, -88.60%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {76.39%, 185.78%} at low load level, mean and 5% UL Average-UPT gain of {61.29%, 84.38%} at medium load level, mean and 5% UL Average-UPT gain of {40.66%, 45.76%} at high load level.
· With 49dBm BS transmission power assumed by 3 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-24.91%, -22.63%} at low load level, mean and 5% DL Average-UPT loss of {-26.84%, -25.35%} at medium load level, mean and 5% DL Average-UPT loss of {-38.93%, -48.20%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {65.03%, 85.69%} at low load level, mean and 5% UL Average-UPT gain of {65.06%, 84.94%} at medium load level, mean and 5% UL Average-UPT gain of {84.91%, 82.87%} at high load level.
· With 53dBm BS transmission power assumed by 13 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-30.04%, -43.32%} at low load level, mean and 5% DL Average-UPT loss of {-41.24%, -78.80%} at medium load level, mean and 5% DL Average-UPT loss of {-51.79%, -96.42%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {79.58%, 201.71%} at low load level, mean and 5% UL Average-UPT gain of {50.99%, 55.93%} at medium load level, mean and 5% UL Average-UPT gain of {37.53%, 12.23%} at high load level.
· With piecewise noise figure model assumed by 6 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-30.74%, -32.84%} at low load level, mean and 5% DL Average-UPT loss of {-39.08%, -67.21%} at medium load level, mean and 5% DL Average-UPT loss of {-49.17%, -87.99%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {78.28%, 203.20%} at low load level, mean and 5% UL Average-UPT gain of {65.06%, 84.38%} at medium load level, mean and 5% UL Average-UPT gain of {69.84%, 45.76%} at high load level.
· With flat noise figure model assumed by 10 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-24.26%, -28.35%} at low load level, mean and 5% DL Average-UPT loss of {-28.92%, -63.90%} at medium load level, mean and 5% DL Average-UPT loss of {-46.90%, -88.60%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {63.70%, 91.38%} at low load level, mean and 5% UL Average-UPT gain of {50.99%, 92.70%} at medium load level, mean and 5% UL Average-UPT gain of {29.24%, 39.57%} at high load level.
-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_UMA_FR1_Sub#3, 11 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-2.97%, -10.48%} at low load level, mean and 5% DL Average-UPT loss of {-12.07%, -20.27%} at medium load level, mean and 5% DL Average-UPT loss of {-25.51%, -67.20%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {124.08%, 217.78%} at low load level, mean and 5% UL Average-UPT gain of {107.91%, 173.91%} at medium load level, mean and 5% UL Average-UPT gain of {102.27%, 198.00%} at high load level.
· With 49dBm BS transmission power assumed by 3 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.45%, -0.48%} at low load level, mean and 5% DL Average-UPT loss of {-2.92%, -7.36%} at medium load level, mean and 5% DL Average-UPT loss of {-8.00%, -14.14%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {171.01%, 284.55%} at low load level, mean and 5% UL Average-UPT gain of {191.42%, 294.35%} at medium load level, mean and 5% UL Average-UPT gain of {273.75%, 449.24%} at high load level.
· With 53dBm BS transmission power assumed by 8 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-3.06%, -21.06%} at low load level, mean and 5% DL Average-UPT loss of {-14.45%, -63.71%} at medium load level, mean and 5% DL Average-UPT loss of {-30.84%, -87.41%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {113.78%, 129.22%} at low load level, mean and 5% UL Average-UPT gain of {104.04%, 85.71%} at medium load level, mean and 5% UL Average-UPT gain of {88.93%, 105.88%} at high load level.
· With piecewise noise figure model assumed by 3 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-4.92%, -6.03%} at low load level, mean and 5% DL Average-UPT loss of {-6.40%, -8.09%} at medium load level, mean and 5% DL Average-UPT loss of {-8.00%, -14.14%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {163.16%, 284.55%} at low load level, mean and 5% UL Average-UPT gain of {194.80%, 294.35%} at medium load level, mean and 5% UL Average-UPT gain of {273.75%, 449.24%} at high load level.
· With flat noise figure model assumed by 8 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-2.97%, -10.48%} at low load level, mean and 5% DL Average-UPT loss of {-12.07%, -54.68%} at medium load level, mean and 5% DL Average-UPT loss of {-30.84%, -87.41%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {124.08%, 173.71%} at low load level, mean and 5% UL Average-UPT gain of {104.04%, 85.71%} at medium load level, mean and 5% UL Average-UPT gain of {82.90%, 112.75%} at high load level.

-	In case of using SBFD Alt 1 and large packet size, (SBFD#1_UMA_FR1_Sub#20, 3 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-24.66%, -46.49%} at low load level, mean and 5% DL Average-UPT loss of {-36.48%, -75.94%} at medium load level, mean and 5% DL Average-UPT loss of { -49.92%, -89.89%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {73.08%, 126.00%} at low load level, mean and 5% UL Average-UPT gain of {53.84%, 90.91%} at medium load level, mean and 5% UL Average-UPT gain of {40.29%, 55.81%} at high load level.
· All results assumed 53dBm BS transmission power.
· With piecewise linear noise figure model assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of{-25.31%, -47.45%} at low load level, mean and 5% DL Average-UPT loss of{-37.25%, -79.50%} at medium load level, mean and 5% DL Average-UPT loss of{-49.59%, -91.49%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of{73.88%, 126.00%} at low load level, mean and 5% UL Average-UPT gain of{55.03%, 90.91%} at medium load level, mean and 5% UL Average-UPT gain of{38.17%, 55.81%} at high load level.
· With flat noise figure model assumed by one source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of{-22.96%, -26.39%} at low load level, mean and 5% DL Average-UPT loss of{-30.55%, -33.06%} at medium load level, mean and 5% DL Average-UPT loss of{-44.26%, -52.49%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 89.48% at low load level, mean UL Average-UPT gain of 83.88% at medium load level, mean UL Average-UPT gain of 62.00% at high load level.
-	In case of using SBFD Alt 3 and large packet size, (SBFD#1_UMA_FR1_Sub#21, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-3.04%, -4.46%} at low load level, mean and 5% DL Average-UPT loss of {-10.52%, -19.57%} at medium load level, mean and 5% DL Average-UPT loss of {-28.35%, -50.47%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {6.07%, 50.99%} at low load level, mean and 5% UL Average-UPT loss of {-22.78%, -40.82%} at medium load level, mean and 5% UL Average-UPT loss of {-53.08%, -74.52%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
For Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 93 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_UMA_FR1_Sub#6, 3 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-25.06%, -75.30%} at low load level, mean and 5% DL Average-UPT loss of {-40.50%, -94.59%} at medium load level, mean and 5% DL Average-UPT loss of {-45.29%, -97.64%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-30.99%, -100.00%} at low load level, mean and 5% UL Average-UPT loss of {-74.48%, -100.00%} at medium load level, mean and 5% UL Average-UPT loss of {-86.16%, -100.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· With piecewise noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-23.55%, -76.41%} at low load level, mean and 5% DL Average-UPT loss of {-35.15%, -90.70%} at medium load level, mean and 5% DL Average-UPT loss of {-33.37%, -97.64%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-40.23%, -100.00%} at low load level, mean and 5% UL Average-UPT loss of {-90.54%, -100.00%} at medium load level, mean and 5% UL Average-UPT loss of {-99.79%, -100.00%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-26.58%, -54.99%} at low load level, mean and 5% DL Average-UPT loss of {-45.86%, -99.90%} at medium load level, mean and 5% DL Average-UPT loss of {-57.21%, -100.00%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT loss of -21.76% at low load level, mean UL Average-UPT loss of -58.42% at medium load level, mean UL Average-UPT loss of -72.53% at high load level.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_UMA_FR1_Sub#5, 3 sources))
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-14.55%, -78.16%} at low load level, mean and 5% DL Average-UPT loss of {-15.11%, -98.06%} at medium load level, mean and 5% DL Average-UPT loss of {-20.87%, -99.62%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-6.50%, -98.32%} at low load level, mean and 5% UL Average-UPT loss of {-27.59%, -100.00%} at medium load level, mean and 5% UL Average-UPT loss of {-43.73%, -100.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· With piecewise noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-14.70%, -78.31%} at low load level, mean and 5% DL Average-UPT loss of {-15.15%, -98.17%} at medium load level, mean and 5% DL Average-UPT loss of {-16.41%, -99.62%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-97.20%, -100.00%} at low load level, mean and 5% UL Average-UPT loss of {-99.99%, -100.00%} at medium load level, mean and 5% UL Average-UPT loss of {-100.00%, -100.00%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-2.22%, -66.20%} at low load level, mean and 5% DL Average-UPT loss of {-10.77%, -97.58%} at medium load level, mean and 5% DL Average-UPT loss of {-25.33%, -99.96%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 84.20% and 5% UL Average-UPT loss of -96.64% at low load level, mean UL Average-UPT gain of 44.81% and 5% UL Average-UPT loss of -100.00% at medium load level, mean UL Average-UPT gain of 12.55% and 5% UL Average-UPT loss of -100.00% at high load level.
-	In case of using SBFD Alt 2 and large packet size, (SBFD#1_UMA_FR1_Sub#8, 4 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-32.72%, -73.00%} at low load level, mean and 5% DL Average-UPT loss of {-50.26%, -96.20%} at medium load level, mean and 5% DL Average-UPT loss of {-52.78%, -99.73%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 1.27% and 5% UL Average-UPT loss of -31.07% at low load level, mean and 5% UL Average-UPT loss of {-37.96%, -26.68%} at medium load level, mean UL Average-UPT loss of -35.17% and 5% UL Average-UPT gain of 14.21% at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-25.89%, -23.78%} at low load level, mean and 5% DL Average-UPT loss of {-26.81%, -27.63%} at medium load level, mean and 5% DL Average-UPT loss of {-44.31%, -68.80%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {61.34%, 74.19%} at low load level, mean and 5% UL Average-UPT gain of {62.78%, 80.04%} at medium load level, mean and 5% UL Average-UPT gain of {85.69%, 106.93%} at high load level.
· With 53dBm BS transmission power assumed by 3 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-36.30%, -78.08%} at low load level, mean and 5% DL Average-UPT loss of {-50.30%, -96.31%} at medium load level, mean and 5% DL Average-UPT loss of {-52.80%, -99.73%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-11.46%, -37.51%} at low load level, mean and 5% UL Average-UPT loss of {-41.90%, -48.04%} at medium load level, mean and 5% UL Average-UPT loss of {-35.31%, -57.83%} at high load level.
· With piecewise noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-39.88%, -83.15%} at low load level, mean and 5% DL Average-UPT loss of {-50.26%, -96.20%} at medium load level, mean and 5% DL Average-UPT loss of {-52.78%, -99.73%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-24.20%, -37.51%} at low load level, mean and 5% UL Average-UPT loss of {-45.84%, -48.04%} at medium load level, mean and 5% UL Average-UPT loss of {-35.17%, -57.83%} at high load level.
· With flat noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-24.18%, -65.10%} at low load level, mean and 5% DL Average-UPT loss of {-41.07%, -95.57%} at medium load level, mean and 5% DL Average-UPT loss of {-55.20%, -97.15%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 8.33% and 5% UL Average-UPT loss of -24.64% at low load level, mean and 5% UL Average-UPT loss of {-29.27%, -5.32%} at medium load level, mean UL Average-UPT loss of -27.64% and 5% UL Average-UPT gain of 86.25% at high load level.
-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_UMA_FR1_Sub#7, 2 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-4.92%, -31.96%} at low load level, mean and 5% DL Average-UPT loss of {-8.73%, -49.07%} at medium load level, mean and 5% DL Average-UPT loss of {-16.36%, -51.65%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {150.16%, 97.81%} at low load level, mean and 5% UL Average-UPT gain of {150.17%, 109.19%} at medium load level, mean and 5% UL Average-UPT gain of {225.08%, 261.07%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.16%, -0.30%} at low load level, mean and 5% DL Average-UPT gain of {0.01%, 0.07%} at medium load level, mean and 5% DL Average-UPT loss of {-0.20%, -3.34%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {213.37%, 288.43%} at low load level, mean and 5% UL Average-UPT gain of {250.61%, 318.39%} at medium load level, mean and 5% UL Average-UPT gain of {421.95%, 622.15%} at high load level.
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-9.69%, -63.62%} at low load level, mean and 5% DL Average-UPT loss of {-17.48%, -98.20%} at medium load level, mean and 5% DL Average-UPT loss of {-32.51%, -99.96%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 86.94% and 5% UL Average-UPT loss of -92.81% at low load level, mean UL Average-UPT gain of 49.72% and 5% UL Average-UPT loss of -100.00% at medium load level, mean UL Average-UPT gain of 28.21% and 5% UL Average-UPT loss of -100.00% at high load level.
· With piecewise noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.16%, -0.30%} at low load level, mean and 5% DL Average-UPT gain of {0.01%, 0.07%} at medium load level, mean and 5% DL Average-UPT loss of {-0.20%, -3.34%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {213.37%, 288.43%} at low load level, mean and 5% UL Average-UPT gain of {250.61%, 318.39%} at medium load level, mean and 5% UL Average-UPT gain of {421.95%, 622.15%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-9.69%, -63.62%} at low load level, mean and 5% DL Average-UPT loss of {-17.48%, -98.20%} at medium load level, mean and 5% DL Average-UPT loss of {-32.51%, -99.96%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 86.94% and 5% UL Average-UPT loss of -92.81% at low load level, mean UL Average-UPT gain of 49.72% and 5% UL Average-UPT loss of -100.00% at medium load level, mean UL Average-UPT gain of 28.21% and 5% UL Average-UPT loss of -100.00% at high load level.
For Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 93 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_UMA_FR1_Sub#10, 4 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-8.47%, -4.26%} at low load level, mean and 5% DL Average-UPT loss of {-34.75%, -88.67%} at medium load level, mean and 5% DL Average-UPT loss of {-32.86%, -84.60%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {8.54%, 187.62%} at low load level, mean and 5% UL Average-UPT loss of {-23.92%, -45.51%} at medium load level, mean and 5% UL Average-UPT loss of {-78.23%, -69.03%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean DL Average-UPT gain of 3.68% and 5% DL Average-UPT loss of -1.71% at low load level, mean DL Average-UPT gain of 1.34% and 5% DL Average-UPT loss of -6.96% at medium load level, mean and 5% DL Average-UPT loss of {-6.16%, -9.52%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {19.94%, 187.62%} at low load level, mean and 5% UL Average-UPT gain of {18.27%, 61.62%} at medium load level, mean and 5% UL Average-UPT gain of {3.92%, 15.25%} at high load level.
· With 53dBm BS transmission power assumed by 3 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-12.98%, -36.25%} at low load level, mean and 5% DL Average-UPT loss of {-35.25%, -89.94%} at medium load level, mean and 5% DL Average-UPT loss of {-35.43%, -91.92%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {6.79%, 178.37%} at low load level, mean and 5% UL Average-UPT loss of {-33.17%, -56.47%} at medium load level, mean and 5% UL Average-UPT loss of {-80.07%, -77.91%} at high load level.
· With piecewise noise figure model assumed by 3 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-9.91%, -34.97%} at low load level, mean and 5% DL Average-UPT loss of {-22.08%, -56.71%} at medium load level, mean and 5% DL Average-UPT loss of {-28.96%, -72.54%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {12.95%, 205.22%} at low load level, mean and 5% UL Average-UPT loss of {-33.17%, -27.17%} at medium load level, mean and 5% UL Average-UPT loss of {-80.07%, -77.91%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-8.47%, -4.26%} at low load level, mean and 5% DL Average-UPT loss of {-35.75%, -88.67%} at medium load level, mean and 5% DL Average-UPT loss of {-32.86%, -84.60%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-2.10%, -3.71%} at low load level, mean and 5% UL Average-UPT loss of {-21.83%, -76.26%} at medium load level, mean and 5% UL Average-UPT loss of {-6.71%, -65.23%} at high load level.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_UMA_FR1_Sub#9, 3 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-2.59%, -37.98%} at low load level, mean and 5% DL Average-UPT loss of {-6.88%, -48.89%} at medium load level, mean and 5% DL Average-UPT loss of {-17.55%, -78.27%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {34.65%, 18.12%} at low load level, mean UL Average-UPT gain of 18.85% and 5% UL Average-UPT loss of -13.03% at medium load level, mean and 5% UL Average-UPT loss of {-1.33%, -38.49%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {10.07%, 4.11%} at low load level, mean and 5% DL Average-UPT gain of {8.01%, 2.46%} at medium load level, mean DL Average-UPT gain of 4.67% and 5% DL Average-UPT loss of -1.56% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {52.72%, 153.85%} at low load level, mean and 5% UL Average-UPT gain of {62.84%, 205.77%} at medium load level, mean and 5% UL Average-UPT gain of {62.22%, 56.00%} at high load level.
· With 53dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-13.66%, -80.08%} at low load level, mean and 5% DL Average-UPT loss of {-21.04%, -99.71%} at medium load level, mean and 5% DL Average-UPT loss of {-26.19%, -99.82%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {16.58%, 12.69%} at low load level, mean and 5% UL Average-UPT loss of {-25.15%, -50.57%} at medium load level, mean and 5% UL Average-UPT loss of {-64.88%, -76.18%} at high load level.
· With piecewise noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-13.66%, -80.08%} at low load level, mean and 5% DL Average-UPT loss of {-21.04%, -99.71%} at medium load level, mean and 5% DL Average-UPT loss of {-26.19%, -99.82%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {16.58%, 23.55%} at low load level, mean and 5% UL Average-UPT loss of {-25.15%, -50.57%} at medium load level, mean and 5% UL Average-UPT loss of {-64.88%, -76.18%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {8.48%, 9.73%} at low load level, mean and 5% DL Average-UPT gain of {7.29%, 1.93%} at medium load level, mean and 5% DL Average-UPT loss of {-8.90%, -56.71%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {58.09%, 12.69%} at low load level, mean and 5% UL Average-UPT gain of {69.31%, 24.51%} at medium load level, mean UL Average-UPT gain of 73.84% and 5% UL Average-UPT loss of -0.80% at high load level.
-	In case of using SBFD Alt 2 and large packet size, (SBFD#1_UMA_FR1_Sub#12, 6 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-25.79%, -25.50%} at low load level, mean and 5% DL Average-UPT loss of {-35.29%, -57.92%} at medium load level, mean and 5% DL Average-UPT loss of {-51.62%, -81.73%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {63.70%, 203.20%} at low load level, mean and 5% UL Average-UPT gain of {44.06%, 55.93%} at medium load level, mean and 5% UL Average-UPT gain of {40.66%, 42.37%} at high load level.
· With 49dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-24.46%, -18.45%} at low load level, mean and 5% DL Average-UPT loss of {-26.06%, -22.52%} at medium load level, mean and 5% DL Average-UPT loss of {-36.64%, -46.71%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {70.44%, 168.72%} at low load level, mean and 5% UL Average-UPT gain of {82.75%, 90.72%} at medium load level, mean and 5% UL Average-UPT gain of {84.72%, 76.60%} at high load level.
· With 53dBm BS transmission power assumed by 4 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-27.81%, -65.65%} at low load level, mean and 5% DL Average-UPT loss of {-35.32%, -91.02%} at medium load level, mean and 5% DL Average-UPT loss of {-51.93%, -94.29%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {41.26%, 203.20%} at low load level, mean and 5% UL Average-UPT gain of {22.86%, 29.85%} at medium load level, mean and 5% UL Average-UPT gain of {28.83%, 12.23%} at high load level.
· With piecewise noise figure model assumed by 4 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-25.79%, -25.50%} at low load level, mean and 5% DL Average-UPT loss of {-35.32%, -48.29%} at medium load level, mean and 5% DL Average-UPT loss of {-51.62%, -69.87%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {63.92%, 224.13%} at low load level, mean and 5% UL Average-UPT gain of {44.06%, 55.93%} at medium load level, mean and 5% UL Average-UPT gain of {40.66%, 12.23%} at high load level.
· With flat noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-21.71%, -48.08%} at low load level, mean and 5% DL Average-UPT loss of {-31.79%, -74.47%} at medium load level, mean and 5% DL Average-UPT loss of {-46.66%, -88.01%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {34.39%, 23.63%} at low load level, mean and 5% UL Average-UPT gain of {33.60%, 63.75%} at medium load level, mean and 5% UL Average-UPT gain of {48.45%, 104.08%} at high load level.
-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_UMA_FR1_Sub#11, 3 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.04%, -0.30%} at low load level, mean and 5% DL Average-UPT loss of {-2.62%, -5.88%} at medium load level, mean and 5% DL Average-UPT loss of {-12.55%, -23.21%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {71.55%, 273.08%} at low load level, mean and 5% UL Average-UPT gain of {89.49%, 238.46%} at medium load level, mean and 5% UL Average-UPT gain of {102.27%, 198.00%} at high load level.
· With 49dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-4.85%, -7.36%} at low load level, mean and 5% DL Average-UPT loss of {-6.44%, -8.04%} at medium load level, mean and 5% DL Average-UPT loss of {-8.30%, -13.98%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {142.50%, 280.75%} at low load level, mean and 5% UL Average-UPT gain of {169.89%, 278.00%} at medium load level, mean and 5% UL Average-UPT gain of {261.95%, 410.81%} at high load level.
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.04%, -0.14%} at low load level, mean and 5% DL Average-UPT loss of {-2.62%, -5.88%} at medium load level, mean and 5% DL Average-UPT loss of {-12.55%, -47.39%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {53.37%, 35.78%} at low load level, mean and 5% UL Average-UPT gain of {59.74%, 39.45%} at medium load level, mean and 5% UL Average-UPT gain of {82.90%, 139.75%} at high load level.
· With piecewise noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-4.85%, -7.36%} at low load level, mean and 5% DL Average-UPT loss of {-6.44%, -8.04%} at medium load level, mean and 5% DL Average-UPT loss of {-8.30%, -13.98%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {142.50%, 280.75%} at low load level, mean and 5% UL Average-UPT gain of {169.89%, 278.00%} at medium load level, mean and 5% UL Average-UPT gain of {261.95%, 410.81%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.04%, -0.14%} at low load level, mean and 5% DL Average-UPT loss of {-2.62%, -5.88%} at medium load level, mean and 5% DL Average-UPT loss of {-12.55%, -47.39%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {53.37%, 35.78%} at low load level, mean and 5% UL Average-UPT gain of {59.74%, 39.45%} at medium load level, mean and 5% UL Average-UPT gain of {82.90%, 139.75%} at high load level.
For Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, assuming SBFD antenna configuration option-1 (same area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_UMA_FR1_Sub#14, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-17.12%, -32.56%} at low load level, mean and 5% DL Average-UPT loss of {-19.99%, -43.09%} at medium load level, mean and 5% DL Average-UPT loss of {-22.55%, -42.12%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 0.66% and 5% UL Average-UPT loss of -4.76% at low load level, mean UL Average-UPT loss of -0.34% and 5% UL Average-UPT gain of 11.02% at medium load level, mean and 5% UL Average-UPT loss of {-22.78%, -7.62%} at high load level.
· All results assumed 49dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_UMA_FR1_Sub#13, one source)
· Semi-static SBFD provides mean DL Average-UPT gain of 3.92% and 5% DL Average-UPT loss of -5.64% at low load level, mean DL Average-UPT gain of 3.48% and 5% DL Average-UPT loss of -34.76% at medium load level, mean and 5% DL Average-UPT loss of {-3.13%, -33.58%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {35.05%, 53.84%} at low load level, mean UL Average-UPT gain of 48.41% and 5% UL Average-UPT loss of -8.65% at medium load level, mean UL Average-UPT gain of 58.24% and 5% UL Average-UPT loss of -20.00% at high load level.
· All results assumed 49dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and large packet size, (SBFD#1_UMA_FR1_Sub#18, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-32.67%, -37.79%} at low load level, mean and 5% DL Average-UPT loss of {-39.98%, -43.31%} at medium load level, mean and 5% DL Average-UPT loss of {-37.88%, -51.55%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {55.50%, 65.72%} at low load level, mean and 5% UL Average-UPT gain of {78.31%, 57.36%} at medium load level, mean and 5% UL Average-UPT gain of {44.70%, 36.44%} at high load level.
· All results assumed 49dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_UMA_FR1_Sub#17, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-19.03%, -23.11%} at low load level, mean and 5% DL Average-UPT loss of {-22.53%, -30.41%} at medium load level, mean and 5% DL Average-UPT loss of {-23.93%, -41.33%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {53.77%, 112.50%} at low load level, mean and 5% UL Average-UPT gain of {71.15%, 47.11%} at medium load level, mean and 5% UL Average-UPT gain of {53.98%, 36.00%} at high load level.
· All results assumed 49dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
For Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, assuming SBFD antenna configuration option-3 (same area and half TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_UMA_FR1_Sub#16, 2 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-29.41%, -84.37%} at low load level, mean and 5% DL Average-UPT loss of {-43.59%, -95.99%} at medium load level, mean and 5% DL Average-UPT loss of {-44.77%, -99.71%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-15.22%, -25.96%} at low load level, mean and 5% UL Average-UPT loss of {-67.43%, -84.89%%} at medium load level, mean and 5% UL Average-UPT loss of {-89.48%, -98.72%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_UMA_FR1_Sub#15, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-21.94%, -95.63%} at low load level, mean and 5% DL Average-UPT loss of {-26.19%, -99.79%} at medium load level, mean and 5% DL Average-UPT loss of {-31.79%, -99.87%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-25.88%, -64.29%} at low load level, mean and 5% UL Average-UPT loss of {-64.23%, -90.88%} at medium load level, mean and 5% UL Average-UPT loss of {-87.56%, -95.32%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and large packet size, (SBFD#1_UMA_FR1_Sub#22, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-10.90%, -27.44%} at low load level, mean and 5% DL Average-UPT loss of {-25.51%, -46.79%} at medium load level, mean and 5% DL Average-UPT loss of {-51.28%, -74.36%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-7.03%, -18.27%} at low load level, mean and 5% UL Average-UPT loss of {-39.72%, -75.03%} at medium load level, mean and 5% UL Average-UPT loss of {-65.29%, -89.98%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_UMA_FR1_Sub#19, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-28.40%, -41.34%} at low load level, mean and 5% DL Average-UPT loss of {-49.56%, -70.25%} at medium load level, mean and 5% DL Average-UPT loss of {-71.29%, -85.46%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {52.70%, 57.19%} at low load level, mean UL Average-UPT gain of 18.33% and 5% UL Average-UPT loss of -44.05% at medium load level, mean UL Average-UPT gain of 10.80% and 5% UL Average-UPT loss of -48.58% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
For Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 93 dB, assuming SBFD antenna configuration option-3 (same area&half TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_UMA_FR1_Sub#24, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-34.46%, -86.28%} at low load level, mean and 5% DL Average-UPT loss of {-41.74%, -95.17%} at medium load level, mean and 5% DL Average-UPT loss of {-40.02%, -99.15%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-65.98%, -100.00%} at low load level, mean and 5% UL Average-UPT loss of {-96.66%, -100.00%} at medium load level, mean and 5% UL Average-UPT loss of {-99.92%, -100.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_UMA_FR1_Sub#23, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-18.09%, -85.84%} at low load level, mean and 5% DL Average-UPT loss of {-18.70%, -99.58%} at medium load level, mean and 5% DL Average-UPT loss of {-21.93%, -99.70%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-99.38%, -100.00%} at low load level, mean and 5% UL Average-UPT loss of {-100.00%, -100.00%} at medium load level, mean and 5% UL Average-UPT loss of {-100.00%, -100.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
[bookmark: _Toc144651811]7.3.1.1.3	Dense Urban Macro layer (FR1)
8 sources provided the SLS evaluation results for Dense Urban Macro layer (FR1) in SBFD Deployment Case 1. The evaluation results are categorized into 17 sub-cases as in Table 7.3.1.1.3-1~Table 7.3.1.1.3-5 based on the different key assumptions. Each sub-case is based on one combination of key assumptions.	
Table 7.3.1.1.3-1: Sub-cases for Dense Urban Macro layer (FR1) with no less than 93dB inter-sector isolation and Twice area&same TxRUs in SBFD Deployment Case 1.	
	　
	SBFD#1_DUMacro_FR1_Sub#1
	SBFD#1_DUMacro_FR1_Sub#2
	SBFD#1_DUMacro_FR1_Sub#3
	SBFD#1_DUMacro_FR1_Sub#4
	SBFD#1_DUMacro_FR1_Sub#15

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	O
	O
	O
	O
	O

	
	Opt 2: < 93dB
	　
	　
	　
	　
	　

	
	Opt 3: 93dB
	　
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　
	O

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O
	O

	Sources
	4 sources ([17], [24], [32], [33])
	6 sources ([17], [19], [24], [28], [32], [33])
	2 sources ([17], [32])
	5 sources ([17], [19], [22], [28], [32])
	1 source ([19])



Table 7.3.1.1.3-2: Sub-cases for Dense Urban Macro layer (FR1) with less than 93dB inter-sector isolation and Twice area&same TxRUs in SBFD Deployment Case 1.	
	　
	SBFD#1_DUMacro_FR1_Sub#5
	SBFD#1_DUMacro_FR1_Sub#6
	SBFD#1_DUMacro_FR1_Sub#7
	SBFD#1_DUMacro_FR1_Sub#8

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	　
	　
	　
	　

	
	Opt 2: < 93dB
	O
	O
	O
	O

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O

	Sources
	2 sources ([24], [25])
	2 sources ([24], [25])
	1 source ([25])
	1 source ([25])



Table 7.3.1.1.3-3: Sub-cases for Dense Urban Macro layer (FR1) with 93dB inter-sector isolation and Twice area&same TxRUs in SBFD Deployment Case 1.	
	　
	SBFD#1_DUMacro_FR1_Sub#9
	SBFD#1_DUMacro_FR1_Sub#10
	SBFD#1_DUMacro_FR1_Sub#11
	SBFD#1_DUMacro_FR1_Sub#12

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	　
	　
	　
	　

	
	Opt 2: < 93dB
	　
	　
	　
	　

	
	Opt 3: 93dB
	O
	O
	O
	O

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O

	Sources
	2 sources ([24], [32])
	3 sources ([24], [28], [32])
	1 source ([32])
	3 sources ([22], [28], [32])


Table 7.3.1.1.3-4: Sub-cases for Dense Urban Macro layer (FR1) with no less than 93dB inter-sector isolation and Same area&half TxRUs in SBFD Deployment Case 1.	
	　
	SBFD#1_DUMacro_FR1_Sub#13
	SBFD#1_DUMacro_FR1_Sub#14

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	O
	O

	
	Opt 2: < 93dB
	　
	　

	
	Opt 3: 93dB
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O

	Sources
	1 source ([24])
	1 source ([24])



Table 7.3.1.1.3-5: Sub-cases for Dense Urban Macro layer (FR1) with less than 93dB inter-sector isolation and Same area&half TxRUs in SBFD Deployment Case 1.	
	　
	SBFD#1_DUMacro_FR1_Sub#16
	SBFD#1_DUMacro_FR1_Sub#17

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	　
	　

	
	Opt 2: < 93dB
	O
	O

	
	Opt 3: 93dB
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O

	Sources
	1 source ([24])
	1 source ([24])



[bookmark: _Toc144651812]7.3.1.1.3.1	Summary of the observations
For Dense Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_DUMacro_FR1_Sub#2, 6 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.17%, -5.91%} at low load level, mean and 5% DL Average-UPT loss of {-9.81%, -19.72%} at medium load level, mean and 5% DL Average-UPT loss of {-11.35%, -35.57%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {23.43%, 52.17%} at low load level, mean and 5% UL Average-UPT gain of {5.71%, 55.17%} at medium load level, mean and 5% UL Average-UPT loss of {-41.66%, -65.00%} at high load level.
· With 44dBm BS transmission power assumed by 6 sources,
· Semi-static SBFD provides mean DL Average-UPT gain of 0.27% and 5% DL Average-UPT loss of -2.10% at low load level, mean and 5% DL Average-UPT loss of {-5.57%, -19.72%} at medium load level, mean and 5% DL Average-UPT loss of {-15.24%, -23.72%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {23.43%, 52.17%} at low load level, mean and 5% UL Average-UPT gain of {5.71%, 55.17%} at medium load level, mean and 5% UL Average-UPT loss of {-41.66%, -65.00%} at high load level.
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-3.74%, -6.69%} at low load level, mean and 5% DL Average-UPT loss of {-10.57%, -26.55%} at medium load level, mean and 5% DL Average-UPT loss of {-10.04%, -46.83%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {24.96%, 33.42%} at low load level, mean UL Average-UPT loss of -6.29% and 5% UL Average-UPT gain of 12.08% at medium load level, mean UL Average-UPT loss of -22.96% and 5% UL Average-UPT gain of 58.52% at high load level.
· With piecewise noise figure model assumed by 4 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-3.74%, -7.03%} at low load level, mean and 5% DL Average-UPT loss of {-10.57%, -23.62%} at medium load level, mean and 5% DL Average-UPT loss of {-13.29%, -46.83%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {31.07%, 55.80%} at low load level, mean and 5% UL Average-UPT gain of {10.25%, 56.03%} at medium load level, mean and 5% UL Average-UPT loss of {-19.15%, -19.51%} at high load level.
· With flat noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {3.50%, 10.36%} at low load level, mean and 5% DL Average-UPT loss of {-0.59%, -9.57%} at medium load level, mean and 5% DL Average-UPT loss of {-4.16%, -15.13%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {14.37%, 15.51%} at low load level, mean and 5% UL Average-UPT loss of {-33.82%, -86.83%} at medium load level, mean and 5% UL Average-UPT loss of {-63.77%, -96.97%} at high load level.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_DUMacro_FR1_Sub#1, 4 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {2.20%, 0.56%} at low load level, mean and 5% DL Average-UPT loss of {-3.71%, -19.82%} at medium load level, mean and 5% DL Average-UPT loss of {-9.15%, -36.87%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {54.57%, 68.20%} at low load level, mean UL Average-UPT gain of 40.00% and 5% UL Average-UPT loss of -1.49% at medium load level, mean UL Average-UPT gain of 28.46% and 5% UL Average-UPT loss of -78.76% at high load level.
· All results assumed 44dBm BS transmission power.
· With piecewise noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {2.26%, 2.00%} at low load level, mean and 5% DL Average-UPT loss of {-1.83%, -14.84%} at medium load level, mean and 5% DL Average-UPT loss of {-6.28%, -59.31%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {38.70%, 45.98%} at low load level, mean and 5% UL Average-UPT gain of {23.72%, 5.47%} at medium load level, mean UL Average-UPT gain of 1.43% and 5% UL Average-UPT loss of -39.68% at high load level.
· With flat noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {2.20%, 0.56%} at low load level, mean and 5% DL Average-UPT loss of {-7.81%, -19.82%} at medium load level, mean and 5% DL Average-UPT loss of {-15.98%, -36.87%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {134.88%, 68.20%} at low load level, mean UL Average-UPT gain of 102.98% and 5% UL Average-UPT loss of -73.63% at medium load level, mean UL Average-UPT gain of 37.50% and 5% UL Average-UPT loss of -98.41% at high load level.

-	In case of using SBFD Alt 2and large packet size, (SBFD#1_DUMacro_FR1_Sub#4, 5 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-26.93%, -29.63%} at low load level, mean and 5% DL Average-UPT loss of {-33.34%, -43.91%} at medium load level, mean and 5% DL Average-UPT loss of {-38.22%, -65.45%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {76.65%, 104.36%} at low load level, mean and 5% UL Average-UPT gain of {70.38%, 153.45%} at medium load level, mean and 5% UL Average-UPT gain of {68.10%, 158.13%} at high load level.
· With 44dBm BS transmission power assumed by 4 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-24.43%, -27.42%} at low load level, mean and 5% DL Average-UPT loss of {-31.50%, -38.80%} at medium load level, mean and 5% DL Average-UPT loss of {-37.69%, -58.27%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {81.60%, 94.55%} at low load level, mean and 5% UL Average-UPT gain of {79.59%, 146.37%} at medium load level, mean and 5% UL Average-UPT gain of {62.27%, 84.53%} at high load level.
· With 53dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-28.37%, -29.63%} at low load level, mean and 5% DL Average-UPT loss of {-33.34%, -43.91%} at medium load level, mean and 5% DL Average-UPT loss of {-38.22%, -65.48%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {76.65%, 131.60%} at low load level, mean and 5% UL Average-UPT gain of {67.95%, 163.66%} at medium load level, mean and 5% UL Average-UPT gain of {72.06%, 400.24%} at high load level.
· With piecewise noise figure model assumed by 4 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-27.65%, -30.16%} at low load level, mean and 5% DL Average-UPT loss of {-35.62%, -43.96%} at medium load level, mean and 5% DL Average-UPT loss of {-41.30%, -65.47%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {76.42%, 103.47%} at low load level, mean and 5% UL Average-UPT gain of {69.16%, 146.37%} at medium load level, mean and 5% UL Average-UPT gain of {62.27%, 152.75%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-21.71%, -24.15%} at low load level, mean and 5% DL Average-UPT loss of {-25.10%, -33.59%} at medium load level, mean and 5% DL Average-UPT loss of {-30.98%, -43.57%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {87.02%, 317.73%} at low load level, mean and 5% UL Average-UPT gain of {88.79%, 282.04%} at medium load level, mean and 5% UL Average-UPT gain of {96.35%, 261.98%} at high load level.
-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_DUMacro_FR1_Sub#3, 2 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-1.47%, -1.71%} at low load level, mean and 5% DL Average-UPT loss of {-3.67%, -8.03%} at medium load level, mean and 5% DL Average-UPT loss of {-11.54%, -39.66%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {76.56%, 91.88%} at low load level, mean and 5% UL Average-UPT gain of {70.73%, 79.28%} at medium load level, mean and 5% UL Average-UPT gain of {64.03%, 61.55%} at high load level.
· All results assumed 44dBm BS transmission power.
· With piecewise noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean DL Average-UPT gain of 0.02% and 5% DL Average-UPT loss of -0.31% at low load level, mean and 5% DL Average-UPT loss of {-2.64%, -8.30%} at medium load level, mean and 5% DL Average-UPT loss of {-12.52%, -57.22%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {102.17%, 115.37%} at low load level, mean and 5% UL Average-UPT gain of {103.30%, 108.38%} at medium load level, mean and 5% UL Average-UPT gain of {101.51%, 83.27%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-2.96%, -3.11%} at low load level, mean and 5% DL Average-UPT loss of {-4.71%, -7.75%} at medium load level, mean and 5% DL Average-UPT loss of {-10.56%, -22.09%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {50.96%, 68.38%} at low load level, mean and 5% UL Average-UPT gain of {38.17%, 50.18%} at medium load level, mean and 5% UL Average-UPT gain of {26.54%, 39.84%} at high load level.
-	In case of using SBFD Alt 1 and large packet size, (SBFD#1_DUMacro_FR1_Sub#15, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-20.97%, -20.19%} at low load level, mean and 5% DL Average-UPT loss of {-32.69%, -48.13%} at medium load level, mean and 5% DL Average-UPT loss of {-39.65%, -68.87%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {59.23%, 74.12%} at low load level, mean and 5% UL Average-UPT gain of {48.89%, 128.38%} at medium load level, mean and 5% UL Average-UPT gain of {46.80%, 70.45%} at high load level.
· With 44dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-26.66%, -20.19%} at low load level, mean and 5% DL Average-UPT loss of {-37.51%, -49.79%} at medium load level, mean and 5% DL Average-UPT loss of {-44.97%, -70.69%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {59.23%, 79.17%} at low load level, mean and 5% UL Average-UPT gain of {48.89%, 128.38%} at medium load level, mean UL Average-UPT gain of 30.46% and 5% UL Average-UPT loss of -100.00% at high load level.
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-19.41%, -19.03%} at low load level, mean and 5% DL Average-UPT loss of {-25.48%, -35.82%} at medium load level, mean and 5% DL Average-UPT loss of {-30.41%, -43.76%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {56.45%, 59.02%} at low load level, mean and 5% UL Average-UPT gain of {50.25%, 94.50%} at medium load level, mean and 5% UL Average-UPT gain of {54.44%, 308.33%} at high load level.
· All results assumed piecewise linear noise figure model.

For Dense Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 93 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_DUMacro_FR1_Sub#6, 2 sources)
· Semi-static SBFD provides mean DL Average-UPT gain of 1.28% and 5% DL Average-UPT loss of -9.75% at low load level, mean and 5% DL Average-UPT loss of {-6.55%, -43.78%} at medium load level, mean and 5% DL Average-UPT loss of {-9.44%, -43.98%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {23.83%, 218.13%} at low load level, mean UL Average-UPT gain of 1.23% and 5% UL Average-UPT loss of -2.78% at medium load level, mean and 5% UL Average-UPT loss of {-25.72%, -98.15%} at high load level.
· With 44dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.44%, -7.67%} at low load level, mean and 5% DL Average-UPT loss of {-9.73%, -42.45%} at medium load level, mean and 5% DL Average-UPT loss of {-18.48%, -72.06%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {2.74%, 218.13%} at low load level, mean and 5% UL Average-UPT loss of {-48.72%, -2.78%} at medium load level, mean and 5% UL Average-UPT loss of {-92.91%, -98.15%} at high load level.
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean DL Average-UPT gain of 3.01% and 5% DL Average-UPT loss of -11.84% at low load level, mean and 5% DL Average-UPT loss of {-3.38%, -45.10%} at medium load level, mean and 5% DL Average-UPT loss of {-0.40%, -15.89%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 44.92% at low load level, mean UL Average-UPT gain of 51.18% at medium load level, mean UL Average-UPT gain of 41.46% at high load level.
· With piecewise noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.44%, -7.67%} at low load level, mean and 5% DL Average-UPT loss of {-9.73%, -42.45%} at medium load level, mean and 5% DL Average-UPT loss of {-18.48%, -72.06%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {2.74%, 218.13%} at low load level, mean and 5% UL Average-UPT loss of {-48.72%, -2.78%} at medium load level, mean and 5% UL Average-UPT loss of {-92.91%, -98.15%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean DL Average-UPT gain of 3.01% and 5% DL Average-UPT loss of -11.84% at low load level, mean and 5% DL Average-UPT loss of {-3.38%, -45.10%} at medium load level, mean and 5% DL Average-UPT loss of {-0.40%, -15.89%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 44.92% at low load level, mean UL Average-UPT gain of 51.18% at medium load level, mean UL Average-UPT gain of 41.46% at high load level.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_DUMacro_FR1_Sub#5, 2 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {10.48%, 9.79%} at low load level, mean and 5% DL Average-UPT loss of {-4.97%, -34.52%} at medium load level, mean and 5% DL Average-UPT loss of {-8.04%, -98.65%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {61.66%, 52.56%} at low load level, mean and 5% UL Average-UPT loss of {-58.08%, -98.95%} at medium load level, mean and 5% UL Average-UPT loss of {-93.98%, -93.67%} at high load level.
· With 44dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {2.34%, 2.61%} at low load level, mean and 5% DL Average-UPT loss of {-4.97%, -34.52%} at medium load level, mean and 5% DL Average-UPT loss of {-8.04%, -98.65%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {32.87%, 27.49%} at low load level, mean and 5% UL Average-UPT loss of {-58.08%, -98.95%} at medium load level, mean and 5% UL Average-UPT loss of {-93.98%, -93.67%} at high load level.
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {18.62%, 16.98%} at low load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {90.46%, 77.63%} at low load level.
· With piecewise noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {2.34%, 2.61%} at low load level, mean and 5% DL Average-UPT loss of {-4.97%, -34.52%} at medium load level, mean and 5% DL Average-UPT loss of {-8.04%, -98.65%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {32.87%, 27.49%} at low load level, mean and 5% UL Average-UPT loss of {-58.08%, -98.95%} at medium load level, mean and 5% UL Average-UPT loss of {-93.98%, -93.67%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {18.62%, 16.98%} at low load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {90.46%, 77.63%} at low load level.
-	In case of using SBFD Alt 2 and large packet size, (SBFD#1_DUMacro_FR1_Sub#8, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-17.60%, -31.07%} at low load level, mean and 5% DL Average-UPT loss of {-27.16%, -59.90%} at medium load level, mean and 5% DL Average-UPT loss of {-26.08%, -39.40%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 103.52% at low load level, mean UL Average-UPT gain of 114.71% at medium load level, mean UL Average-UPT gain of 85.64% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed 5dBs flat noise figure model.
-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_DUMacro_FR1_Sub#7, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {10.06%, 7.52%} at low load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {90.66%, 75.51%} at low load level.
· All results assumed 53dBm BS transmission power.
· All results assumed 5dBs flat noise figure model.

For Dense Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 93 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_DUMacro_FR1_Sub#10, 3 sources)
· Semi-static SBFD provides mean DL Average-UPT gain of 1.18% and 5% DL Average-UPT loss of -1.49% at low load level, mean and 5% DL Average-UPT loss of {-1.58%, -5.34%} at medium load level, mean and 5% DL Average-UPT loss of {-6.07%, -10.59%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {28.96%, 52.17%} at low load level, mean and 5% UL Average-UPT gain of {21.52%, 55.17%} at medium load level, mean and 5% UL Average-UPT gain of {17.32%, 25.98%} at high load level.
· All results assumed 44dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_DUMacro_FR1_Sub#9, 2 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {2.26%, 2.00%} at low load level, mean and 5% DL Average-UPT loss of {-1.83%, -14.84%} at medium load level, mean and 5% DL Average-UPT loss of {-6.28%, -59.31%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {38.70%, 45.98%} at low load level, mean and 5% UL Average-UPT gain of {23.72%, 5.47%} at medium load level, mean UL Average-UPT gain of 1.43% and 5% UL Average-UPT loss of -39.68% at high load level.
· All results assumed 44dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2and large packet size, (SBFD#1_DUMacro_FR1_Sub#12, 3 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-21.92%, -33.05%} at low load level, mean and 5% DL Average-UPT loss of {-21.92%, -32.35%} at medium load level, mean and 5% DL Average-UPT loss of {-28.36%, -51.08%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {123.47%, 104.36%} at low load level, mean and 5% UL Average-UPT gain of {112.72%, 139.28%} at medium load level, mean and 5% UL Average-UPT gain of {123.71%, 147.37%} at high load level.
· With 44dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-20.14%, -28.34%} at low load level, mean and 5% DL Average-UPT loss of {-17.89%, -26.80%} at medium load level, mean and 5% DL Average-UPT loss of {-27.30%, -40.43%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {107.07%, 83.10%} at low load level, mean and 5% UL Average-UPT gain of {105.22%, 121.37%} at medium load level, mean and 5% UL Average-UPT gain of {98.10%, 84.53%} at high load level.
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-28.45%, -45.94%} at low load level, mean and 5% DL Average-UPT loss of {-44.82%, -72.72%} at medium load level, mean and 5% DL Average-UPT loss of {-75.97%, -90.92%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {143.65%, 357.85%} at low load level, mean and 5% UL Average-UPT gain of {145.40%, 392.89%} at medium load level, mean and 5% UL Average-UPT gain of {123.71%, 400.24%} at high load level.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_DUMacro_FR1_Sub#11, one source)
· Semi-static SBFD provides mean DL Average-UPT gain of 0.02% and 5% DL Average-UPT loss of -0.31% at low load level, mean and 5% DL Average-UPT loss of {-2.64%, -8.30%} at medium load level, mean and 5% DL Average-UPT loss of {-12.52%, -57.22%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {102.17%, 115.37%} at low load level, mean and 5% UL Average-UPT gain of {103.30%, 108.38%} at medium load level, mean and 5% UL Average-UPT gain of {101.51%, 83.27%} at high load level.
· All results assumed 44dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

For Dense Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, assuming SBFD antenna configuration option-3 (same area and half TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_DUMacro_FR1_Sub#14, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-3.58%, -23.19%} at low load level, mean and 5% DL Average-UPT loss of {-15.02%, -48.84%} at medium load level, mean and 5% DL Average-UPT loss of {-29.97%, -87.47%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {6.83%, 235.36%} at low load level, mean UL Average-UPT loss of -25.62% and 5% UL Average-UPT gain of 92.06% at medium load level, mean and 5% UL Average-UPT loss of {-71.49%, -92.57%} at high load level.
· All results assumed 44dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_DUMacro_FR1_Sub#13, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {2.33%, 3.14%} at low load level, mean and 5% DL Average-UPT loss of {-10.01%, -62.19%} at medium load level, mean and 5% DL Average-UPT loss of {-19.95%, -99.32%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {47.30%, 76.21%} at low load level, mean and 5% UL Average-UPT loss of {-4.00%, -92.35%} at medium load level, mean and 5% UL Average-UPT loss of {-66.35%, -87.94%} at high load level.
· All results assumed 44dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

For Dense Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 93 dB, assuming SBFD antenna configuration option-3 (same area and half TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_DUMacro_FR1_Sub#17, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-4.31%, -24.92%} at low load level, mean and 5% DL Average-UPT loss of {-21.39%, -60.56%} at medium load level, mean and 5% DL Average-UPT loss of {-30.25%, -88.66%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT loss of -16.79% and 5% UL Average-UPT gain of 137.56% at low load level, mean and 5% UL Average-UPT loss of {-70.48%, -84.13%} at medium load level, mean and 5% UL Average-UPT loss of {-97.03%, -99.51%} at high load level.
· All results assumed 44dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_DUMacro_FR1_Sub#16, one source)
· Semi-static SBFD provides mean DL Average-UPT gain of 0.10% and 5% DL Average-UPT loss of -0.02% at low load level, mean and 5% DL Average-UPT loss of {-9.52%, -52.96%} at medium load level, mean and 5% DL Average-UPT loss of {-18.78%, -99.23%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 20.04% and 5% UL Average-UPT loss of -10.89% at low load level, mean and 5% UL Average-UPT loss of {-84.66%, -99.57%} at medium load level, mean and 5% UL Average-UPT loss of {-96.92%, -94.41%} at high load level.
· All results assumed 44dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

[bookmark: _Toc144651813]7.3.1.1.4	Dense Urban with 2-layer (FR1)
One source provided the SLS evaluation results for Dense Urban with 2-layer (FR1) in SBFD Deployment Case 1. The evaluation results are categorized into 2 sub-cases as in Table 7.3.1.1.4-1 based on the different key assumptions. Each sub-case is based on one combination of key assumptions.	
Table 7.3.1.1.4-1: Sub-cases for Dense Urban with 2-layer (FR1) with 93dB inter-sector isolation value and Twice area&same TxRUs in SBFD Deployment Case 1.	
	
	SBFD#1_DU2Layer_FR1_Sub#1
	SBFD#1_DU2Layer_FR1_Sub#2

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	　
	　

	
	Opt 2: < 93dB
	　
	　

	
	Opt 3: 93dB
	O
	O

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O

	Sources
	1 source ([32])
	1 source ([32])



[bookmark: _Toc144651814]7.3.1.1.4.1	Summary of the observations
For Dense Urban with 2-layer (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 93 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_DU2Layer_FR1_Sub#1, one source)
· For Layer-1:
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {0.95%, 1.94%} at low load level, mean and 5% DL Average-UPT loss of {-4.62%, -28.72%} at medium load level, mean and 5% DL Average-UPT loss of {-11.66%, -27.50%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 7.23% and no change on 5% UL Average-UPT at low load level, mean UL Average-UPT gain of 7.85% and no change on 5% UL Average-UPT at medium load level, mean and 5% UL Average-UPT gain of {22.27%, 25.00%} at high load level.
· All results assumed 49dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For Layer-2:
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {0.89%, 1.50%} at low load level, mean and 5% DL Average-UPT loss of {-5.05%, -71.48%} at medium load level, mean and 5% DL Average-UPT loss of {-8.19%, -8.70%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 11.51% and no change on 5% UL Average-UPT at low load level, mean UL Average-UPT gain of 13.00% and no change on 5% UL Average-UPT at medium load level, mean and 5% UL Average-UPT gain of {27.80%, 152.83%} at high load level.
· All results assumed 38dBm BS transmission power.
· All results assumed 5dBs flat noise figure model.

-	In case of using SBFD Alt 2 and large packet size, ( SBFD#1_DU2Layer_FR1_Sub#2, one source)
· For Layer-1:
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-30.39%, -38.60%} at low load level, mean and 5% DL Average-UPT loss of {-32.29%, -37.43%} at medium load level, mean and 5% DL Average-UPT loss of {-38.93%, -56.48%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {10.42%, 18.09%} at low load level, mean and 5% UL Average-UPT gain of {10.74%, 5.24%} at medium load level, mean and 5% UL Average-UPT gain of {10.93%, 6.34%} at high load level.
· All results assumed 49dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For Layer-2:
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-29.87%, -33.60%} at low load level, mean and 5% DL Average-UPT loss of {-30.82%, -30.19%} at medium load level, mean and 5% DL Average-UPT loss of {-37.65%, -52.08%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {14.54%, 23.62%} at low load level, mean and 5% UL Average-UPT gain of {13.25%, 10.50%} at medium load level, mean and 5% UL Average-UPT gain of {13.42%, 3.22%} at high load level.
· All results assumed 38dBm BS transmission power.
· All results assumed 5dBs flat noise figure model.

[bookmark: _Toc144651815]7.3.1.2	SBFD Deployment Case 1 (FR2-1)
[bookmark: _Toc144651816]7.3.1.2.1	Indoor office (FR2-1)
6 sources provided the SLS evaluation results for Indoor office (FR2-1) in SBFD Deployment Case 1. The evaluation results are categorized into 12 sub-cases as in Table 7.3.1.2.1-1~Table 7.3.1.2.1-2 based on the different key assumptions. Each sub-case is based on one combination of key assumptions.	
Table 7.3.1.2.1-1: Sub-cases for Indoor office (FR2-1) with Twice area&same TxRUs in SBFD Deployment Case 1.	
	　
	SBFD#1_InH_FR2_Sub#1
	SBFD#1_InH_FR2_Sub#2
	SBFD#1_InH_FR2_Sub#3
	SBFD#1_InH_FR2_Sub#4
	SBFD#1_InH_FR2_Sub#9
	SBFD#1_InH_FR2_Sub#10

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　
	O
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O
	　
	O

	Sources
	5 sources ([18], [24], [26], [32], [28])
	5 sources ([18], [39], [24], [26], [28])
	3 sources ([18], [32], [28])
	2 sources ([18], [28])
	1 source ([18])
	1 source ([18])



Table 7.3.1.2.1-2: Sub-cases for Indoor office (FR2-1) with Twice area&half TxRUs in SBFD Deployment Case 1.	
	　
	SBFD#1_InH_FR2_Sub#5
	SBFD#1_InH_FR2_Sub#6
	SBFD#1_InH_FR2_Sub#7
	SBFD#1_InH_FR2_Sub#8
	SBFD#1_InH_FR2_Sub#11
	SBFD#1_InH_FR2_Sub#12

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　
	O
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O
	O
	O
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O
	　
	O

	Sources
	1 source ([18])
	1 source ([18])
	1 source ([18])
	1 source ([18])
	1 source ([18])
	1 source ([18])


[bookmark: _Toc144651817]7.3.1.2.1.1	Summary of the observations
For Indoor office (FR2-1) in SBFD deployment case 1, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_InH_FR2_Sub#2, 5 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {3.63%, 6.03%} at low load level, mean and 5% DL Average-UPT gain of {3.36%, 6.67%} at medium load level, mean and 5% DL Average-UPT gain of {3.60%, 3.35%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {16.60%, 38.79%} at low load level, mean and 5% UL Average-UPT gain of {22.22%, 71.05%} at medium load level, mean and 5% UL Average-UPT gain of {20.61%, 86.18%} at high load level.
· All results assumed 23dBm BS transmission power.
· With piecewise noise figure model assumed by 4 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {3.67%, 4.39%} at low load level, mean and 5% DL Average-UPT gain of {3.41%, 5.59%} at medium load level, mean and 5% DL Average-UPT gain of {4.12%, 6.12%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {11.29%, 55.28%} at low load level, mean and 5% UL Average-UPT gain of {10.72%, 52.24%} at medium load level, mean and 5% UL Average-UPT gain of {6.56%, 45.48%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean DL Average-UPT loss of -0.06% and 5% DL Average-UPT gain of 8.34% at low load level, mean and 5% DL Average-UPT gain of {3.36%, 10.16%} at medium load level, mean DL Average-UPT gain of 3.60% and 5% DL Average-UPT loss of -18.35% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {16.60%, 38.79%} at low load level, mean and 5% UL Average-UPT gain of {23.31%, 71.05%} at medium load level, mean and 5% UL Average-UPT gain of {26.70%, 218.99%} at high load level.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_InH_FR2_Sub#1, 5 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {4.84%, 5.18%} at low load level, mean and 5% DL Average-UPT gain of {7.57%, 4.45%} at medium load level, mean DL Average-UPT gain of 5.95% and 5% DL Average-UPT loss of -10.25% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {55.30%, 50.71%} at low load level, mean and 5% UL Average-UPT gain of {54.71%, 46.45%} at medium load level, mean and 5% UL Average-UPT gain of {72.66%, 59.26%} at high load level.
· All results assumed 23dBm BS transmission power.
· With piecewise noise figure model assumed by 4 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {4.82%, 5.26%} at low load level, mean and 5% DL Average-UPT gain of {6.04%, 4.62%} at medium load level, mean DL Average-UPT gain of 3.58% and 5% DL Average-UPT loss of -2.23% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {62.52%, 67.02%} at low load level, mean and 5% UL Average-UPT gain of {78.46%, 67.73%} at medium load level, mean and 5% UL Average-UPT gain of {89.26%, 61.78%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {7.77%, 5.18%} at low load level, mean DL Average-UPT gain of 8.42% and 5% DL Average-UPT loss of -5.02% at medium load level, mean DL Average-UPT gain of 8.31% and 5% DL Average-UPT loss of -18.27% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {31.68%, 33.23%} at low load level, mean and 5% UL Average-UPT gain of {35.09%, 37.99%} at medium load level, mean and 5% UL Average-UPT gain of {42.88%, 56.74%} at high load level.
-	In case of using SBFD Alt 2 and large packet size, (SBFD#1_InH_FR2_Sub#4, 2 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-20.17%, -17.57%} at low load level, mean and 5% DL Average-UPT loss of {-22.04%, -24.52%} at medium load level, mean and 5% DL Average-UPT loss of {-31.45%, -35.47%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {86.16%, 112.95%} at low load level, mean and 5% UL Average-UPT gain of {86.17%, 109.87%} at medium load level, mean and 5% UL Average-UPT gain of {114.49%, 227.77%} at high load level.
· All results assumed 23dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_InH_FR2_Sub#3, 3 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-4.40%, -22.33%} at low load level, mean and 5% DL Average-UPT loss of {-6.90%, -30.02%} at medium load level, mean and 5% DL Average-UPT loss of {-22.06%, -40.37%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {78.57%, 84.98%} at low load level, mean and 5% UL Average-UPT gain of {91.25%, 102.86%} at medium load level, mean and 5% UL Average-UPT gain of {149.67%, 201.41%} at high load level.
· All results assumed 23dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 3 and large packet size, (SBFD#1_InH_FR2_Sub#10, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {2.01%, 2.16%} at low load level, mean and 5% DL Average-UPT gain of {1.08%, 0.21%} at medium load level, mean DL Average-UPT loss of -0.53% and 5% DL Average-UPT gain of 1.74% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {4.91%, 4.03%} at low load level, mean and 5% UL Average-UPT gain of {4.04%, 2.13%} at medium load level, mean UL Average-UPT gain of 1.08% and 5% UL Average-UPT loss of -15.87% at high load level.
· All results assumed 23dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 3 and small packet size, (SBFD#1_InH_FR2_Sub#9, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {9.31%, 11.40%} at low load level, mean and 5% DL Average-UPT gain of {8.65%, 9.41%} at medium load level, mean DL Average-UPT gain of 7.22% and 5% DL Average-UPT loss of -0.02% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {75.66%, 77.73%} at low load level, mean and 5% UL Average-UPT gain of {67.85%, 58.91%} at medium load level, mean and 5% UL Average-UPT gain of {57.04%, 38.33%} at high load level.
· All results assumed 23dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

For Indoor office (FR2-1) in SBFD deployment case 1, assuming SBFD antenna configuration option-3 (same area&half TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_InH_FR2_Sub#6, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {0.37%, 0.26%} at low load level, mean and 5% DL Average-UPT loss of {-1.07%, -3.62%} at medium load level, mean and 5% DL Average-UPT loss of {-6.74%, -12.44%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-1.48%, -3.12%} at low load level, mean and 5% UL Average-UPT loss of {-4.92%, -10.40%} at medium load level, mean and 5% UL Average-UPT loss of {-16.18%, -37.67%} at high load level.
· All results assumed 23dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_InH_FR2_Sub#5, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {4.95%, 5.39%} at low load level, mean and 5% DL Average-UPT gain of {4.48%, 4.44%} at medium load level, mean DL Average-UPT gain of 2.68% and 5% DL Average-UPT loss of -6.85% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {105.27%, 107.80%} at low load level, mean and 5% UL Average-UPT gain of {100.82%, 94.52%} at medium load level, mean and 5% UL Average-UPT gain of {81.60%, 24.38%} at high load level.
· All results assumed 23dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and large packet size, (SBFD#1_InH_FR2_Sub#8, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-22.44%, -24.05%} at low load level, mean and 5% DL Average-UPT loss of {-28.75%, -36.28%} at medium load level, mean and 5% DL Average-UPT loss of {-46.44%, -56.80%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {75.58%, 75.55%} at low load level, mean and 5% UL Average-UPT gain of {85.55%, 90.43%} at medium load level, mean and 5% UL Average-UPT gain of {121.09%, 231.26%} at high load level.
· All results assumed 23dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_InH_FR2_Sub#7, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-22.39%, -23.45%} at low load level, mean and 5% DL Average-UPT loss of {-28.83%, -35.88%} at medium load level, mean and 5% DL Average-UPT loss of {-46.61%, -57.00%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {75.49%, 75.30%} at low load level, mean and 5% UL Average-UPT gain of {85.45%, 91.89%} at medium load level, mean and 5% UL Average-UPT gain of {121.18%, 236.14%} at high load level.
· All results assumed 23dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 3 and large packet size, (SBFD#1_InH_FR2_Sub#12, one source)
· Semi-static SBFD provides mean DL Average-UPT gain of 1.14% and 5% DL Average-UPT loss of -0.21% at low load level, mean and 5% DL Average-UPT loss of {-2.00%, -4.74%} at medium load level, mean and 5% DL Average-UPT loss of {-10.19%, -18.04%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 2.06% and 5% UL Average-UPT loss of -0.48% at low load level, mean UL Average-UPT gain of 0.15% and 5% UL Average-UPT loss of -4.04% at medium load level, mean and 5% UL Average-UPT loss of {-6.36%, -27.69%} at high load level.
· All results assumed 23dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 3 and small packet size, (SBFD#1_InH_FR2_Sub#11, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {9.34%, 10.84%} at low load level, mean and 5% DL Average-UPT gain of {8.50%, 9.14%} at medium load level, mean DL Average-UPT gain of 5.43% and 5% DL Average-UPT loss of -8.55% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {75.60%, 77.12%} at low load level, mean and 5% UL Average-UPT gain of {67.59%, 57.57%} at medium load level, mean and 5% UL Average-UPT gain of {55.14%, 22.73%} at high load level.
· All results assumed 23dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

[bookmark: _Toc144651818]7.3.1.2.2	Dense Urban Macro layer (FR2-1)
7 sources provided the SLS evaluation results for Dense Urban Macro (FR2-1) in SBFD Deployment Case 1. The evaluation results are categorized into 21 sub-cases as in Table 7.3.1.2.2-1~Table 7.3.1.2.2-6 based on the different key assumptions. Each sub-case is based on one combination of key assumptions.	
Table 7.3.1.2.2-1: Sub-cases for Dense Urban Macro (FR2-1) with no less than 98dB inter-sector isolation and Twice area&same TxRUs in SBFD Deployment Case 1.	
	　
	SBFD#1_DUMacro_FR2_Sub#1
	SBFD#1_DUMacro_FR2_Sub#2
	SBFD#1_DUMacro_FR2_Sub#3
	SBFD#1_DUMacro_FR2_Sub#4
	SBFD#1_DUMacro_FR2_Sub#17

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=98dB
	O
	O
	O
	O
	O

	
	Opt 2: < 98dB
	　
	　
	　
	　
	　

	
	Opt 3: 98dB
	　
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O
	O

	Sources
	3 sources ([24], [26], [28])
	4 sources ([18], [24], [26], [28])
	1 source ([28])
	3 sources ([18], [28] , [36])
	1 source ([18])




Table 7.3.1.2.2-2: Sub-cases for Dense Urban Macro (FR2-1) with less than 98dB inter-sector isolation and Twice area&same TxRUs in SBFD Deployment Case 1.	
	　
	SBFD#1_DUMacro_FR2_Sub#5
	SBFD#1_DUMacro_FR2_Sub#6
	SBFD#1_DUMacro_FR2_Sub#20

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=98dB
	　
	　
	　

	
	Opt 2: < 98dB
	O
	O
	O

	
	Opt 3: 98dB
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	O

	Sources
	1 source ([24])
	3 sources ([18], [39], [24])
	1 source ([18])





Table 7.3.1.2.2-3: Sub-cases for Dense Urban Macro (FR2-1) with 98dB inter-sector isolation and Twice area&same TxRUs in SBFD Deployment Case 1.	
	　
	SBFD#1_DUMacro_FR2_Sub#7
	SBFD#1_DUMacro_FR2_Sub#8
	SBFD#1_DUMacro_FR2_Sub#9
	SBFD#1_DUMacro_FR2_Sub#10

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=98dB
	　
	　
	　
	　

	
	Opt 2: < 98dB
	　
	　
	　
	　

	
	Opt 3: 98dB
	O
	O
	O
	O

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O

	Sources
	2 sources ([24], [26])
	4 sources ([18], [24], [26], [28])
	1 source ([28])
	2 sources ([18], [28])




Table 7.3.1.2.2-4: Sub-cases for Dense Urban Macro (FR2-1) with no less than 98dB inter-sector isolation and Same area&same TxRUs in SBFD Deployment Case 1.	
	　
	SBFD#1_DUMacro_FR2_Sub#11
	SBFD#1_DUMacro_FR2_Sub#12
	SBFD#1_DUMacro_FR2_Sub#14
	SBFD#1_DUMacro_FR2_Sub#15

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=98dB
	O
	O
	O
	O

	
	Opt 2: < 98dB
	　
	　
	　
	　

	
	Opt 3: 98dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	O
	O
	O
	O

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O

	Sources
	1 source ([28])
	1 source ([28])
	1 source ([28])
	1 source ([28])




Table 7.3.1.2.2-5: Sub-cases for Dense Urban Macro (FR2-1) with no less than 98dB inter-sector isolation and Same area&half TxRUs in SBFD Deployment Case 1.	
	　
	SBFD#1_DUMacro_FR2_Sub#13
	SBFD#1_DUMacro_FR2_Sub#16
	SBFD#1_DUMacro_FR2_Sub#18

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=98dB
	O
	O
	O

	
	Opt 2: < 98dB
	　
	　
	　

	
	Opt 3: 98dB
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	O
	O
	O

	Sources
	1 source ([18])
	1 source ([18])
	1 source ([18])



Table 7.3.1.2.2-6: Sub-cases for Dense Urban Macro (FR2-1) with less than 98dB inter-sector isolation and Same area&half TxRUs in SBFD Deployment Case 1.	
	　
	SBFD#1_DUMacro_FR2_Sub#19
	SBFD#1_DUMacro_FR2_Sub#21

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=98dB
	　
	　

	
	Opt 2: < 98dB
	O
	O

	
	Opt 3: 98dB
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	O
	O

	Sources
	1 source ([18])
	1 source ([18])





[bookmark: _Toc144651819]7.3.1.2.2.1	Summary of the observations
For Dense Urban Macro (FR2-1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 98 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_DUMacro_FR2_Sub#2, 4 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {2.45%, 2.30%} at low load level, mean and 5% DL Average-UPT gain of {2.18%, 1.17%} at medium load level, mean DL Average-UPT gain of 1.48% and 5% DL Average-UPT loss of -1.37% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {37.31%, 19.44%} at low load level, mean and 5% UL Average-UPT gain of {30.11%, 30.93%} at medium load level, mean and 5% UL Average-UPT gain of {3.11%, 11.76%} at high load level.
· With 40dBm BS transmission power assumed by 3 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {3.62%, 5.85%} at low load level, mean and 5% DL Average-UPT gain of {2.85%, 4.40%} at medium load level, mean and 5% DL Average-UPT gain of {1.50%, 2.66%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {39.65%, 19.44%} at low load level, mean and 5% UL Average-UPT gain of {30.11%, 30.93%} at medium load level, mean and 5% UL Average-UPT gain of {3.11%, 11.76%} at high load level.
· With 30dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-1.62%, -2.14%} at low load level, mean and 5% DL Average-UPT loss of {-1.64%, -4.25%} at medium load level, mean and 5% DL Average-UPT loss of {-2.69%, -5.66%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {18.41%, 147.57%} at low load level, mean and 5% UL Average-UPT gain of {17.05%, 137.24%} at medium load level, mean and 5% UL Average-UPT gain of {16.99%, 211.48%} at high load level.
· With piecewise noise figure model assumed by 3 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {3.56%, 2.90%} at low load level, mean and 5% DL Average-UPT gain of {2.75%, 3.60%} at medium load level, mean and 5% DL Average-UPT gain of {1.60%, 2.60%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {36.23%, 18.52%} at low load level, mean and 5% UL Average-UPT gain of {18.49%, 28.87%} at medium load level, mean UL Average-UPT loss of -17.88% and 5% UL Average-UPT gain of 10.78% at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-4.58%, -5.84%} at low load level, mean and 5% DL Average-UPT loss of {-4.87%, -7.25%} at medium load level, mean and 5% DL Average-UPT loss of {-6.98%, -5.34%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {38.40%, 297.77%} at low load level, mean and 5% UL Average-UPT gain of {46.15%, 315.00%} at medium load level, mean and 5% UL Average-UPT gain of {59.95%, 460.29%} at high load level.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_DUMacro_FR2_Sub#1, 3 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {4.69%, 4.20%} at low load level, mean and 5% DL Average-UPT gain of {2.57%, 1.27%} at medium load level, mean DL Average-UPT gain of 0.90% and 5% DL Average-UPT loss of -7.41% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {57.78%, 65.51%} at low load level, mean and 5% UL Average-UPT gain of {49.40%, 63.03%} at medium load level, mean and 5% UL Average-UPT gain of {41.22%, 96.07%} at high load level.
· With 40dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {7.62%, 4.63%} at low load level, mean and 5% DL Average-UPT gain of {6.88%, 2.70%} at medium load level, mean DL Average-UPT gain of 9.36% and 5% DL Average-UPT loss of -1.79% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {60.57%, 128.85%} at low load level, mean and 5% UL Average-UPT gain of {54.25%, 2110.09%} at medium load level, mean and 5% UL Average-UPT gain of {44.80%, 73.51%} at high load level.
· With 30dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean DL Average-UPT gain of 2.92% and 5% DL Average-UPT loss of -32.44% at low load level, mean DL Average-UPT gain of 1.88% and 5% DL Average-UPT loss of -33.97% at medium load level, mean DL Average-UPT gain of 0.90% and 5% DL Average-UPT loss of -35.11% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {32.58%, 65.51%} at low load level, mean and 5% UL Average-UPT gain of {34.88%, 63.03%} at medium load level, mean and 5% UL Average-UPT gain of {41.22%, 131.63%} at high load level.
· With piecewise noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {7.62%, 4.63%} at low load level, mean and 5% DL Average-UPT gain of {6.88%, 2.70%} at medium load level, mean DL Average-UPT gain of 9.36% and 5% DL Average-UPT loss of -1.79% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {60.57%, 128.85%} at low load level, mean and 5% UL Average-UPT gain of {54.25%, 2110.09%} at medium load level, mean and 5% UL Average-UPT gain of {44.80%, 73.51%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean DL Average-UPT gain of 2.92% and 5% DL Average-UPT loss of -32.44% at low load level, mean DL Average-UPT gain of 1.88% and 5% DL Average-UPT loss of -33.97% at medium load level, mean DL Average-UPT gain of 0.90% and 5% DL Average-UPT loss of -35.11% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {32.58%, 65.51%} at low load level, mean and 5% UL Average-UPT gain of {34.88%, 63.03%} at medium load level, mean and 5% UL Average-UPT gain of {41.22%, 131.63%} at high load level.
-	In case of using SBFD Alt 2 and large packet size, (SBFD#1_DUMacro_FR2_Sub#4, 3 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-20.50%, -22.48%} at low load level, mean and 5% DL Average-UPT loss of {-28.49%, -47.88%} at medium load level, mean and 5% DL Average-UPT loss of {-37.91%, -49.87%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {79.47%, 75.86%} at low load level, mean and 5% UL Average-UPT gain of {96.75%, 139.31%} at medium load level, mean and 5% UL Average-UPT gain of {123.96%, 100.01%} at high load level.
· With 40dBm BS transmission power assumed by 3 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-18.28%, -14.11%} at low load level, mean and 5% DL Average-UPT loss of {-24.88%, -37.94%} at medium load level, mean and 5% DL Average-UPT loss of {-34.65%, -43.15%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {92.16%, 73.12%} at low load level, mean and 5% UL Average-UPT gain of {110.62%, 118.62%} at medium load level, mean and 5% UL Average-UPT gain of {108.92%, 90.69%} at high load level.
· With 30dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-21.90%, -22.69%} at low load level, mean and 5% DL Average-UPT loss of {-29.27%, -47.90%} at medium load level, mean and 5% DL Average-UPT loss of {-38.75%, -52.11%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {79.47%, 80.11%} at low load level, mean and 5% UL Average-UPT gain of {96.75%, 164.50%} at medium load level, mean and 5% UL Average-UPT gain of {123.96%, 236.80%} at high load level.
· With piecewise noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-18.98%, -14.11%} at low load level, mean and 5% DL Average-UPT loss of {-24.88%, -37.94%} at medium load level, mean and 5% DL Average-UPT loss of {-34.65%, -43.15%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {94.10%, 73.12%} at low load level, mean and 5% UL Average-UPT gain of {118.86%, 123.89%} at medium load level, mean and 5% UL Average-UPT gain of {127.40%, 90.69%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-20.50%, -22.81%} at low load level, mean and 5% DL Average-UPT loss of {-30.98%, -48.39%} at medium load level, mean and 5% DL Average-UPT loss of {-41.43%, -72.28%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {67.69%, 182.20%} at low load level, mean and 5% UL Average-UPT gain of {70.59%, 139.31%} at medium load level, mean and 5% UL Average-UPT gain of {75.42%, 127.60%} at high load level.
-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_DUMacro_FR2_Sub#3, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.39%, -6.73%} at low load level, mean and 5% DL Average-UPT loss of {-0.70%, -11.41%} at medium load level, mean and 5% DL Average-UPT loss of {-2.52%, -12.91%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {87.97%, 281.48%} at low load level, mean and 5% UL Average-UPT gain of {73.84%, 227.27%} at medium load level, mean and 5% UL Average-UPT gain of {86.64%, 201.89%} at high load level.
· All results assumed 40dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 3 and large packet size, (SBFD#1_DUMacro_FR2_Sub#17, one source)
· Semi-static SBFD provides mean DL Average-UPT gain of 1.79% and 5% DL Average-UPT loss of -0.21% at low load level, mean DL Average-UPT gain of 0.40% and 5% DL Average-UPT loss of -3.25% at medium load level, mean and 5% DL Average-UPT loss of {-1.30%, -6.70%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 0.14% and 5% UL Average-UPT loss of -1.49% at low load level, mean and 5% UL Average-UPT loss of {-7.88%, -30.04%} at medium load level, mean and 5% UL Average-UPT loss of {-20.38%, -32.17%} at high load level.
· With 40dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {1.94%, 0.08%} at low load level, mean DL Average-UPT gain of 0.66% and 5% DL Average-UPT loss of -0.57% at medium load level, mean and 5% DL Average-UPT loss of {-0.85%, -5.18%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-0.93%, -3.12%} at low load level, mean and 5% UL Average-UPT loss of {-12.70%, -40.85%} at medium load level, mean and 5% UL Average-UPT loss of {-30.32%, -43.32%} at high load level.
· With 30dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean DL Average-UPT gain of 1.64% and 5% DL Average-UPT loss of -0.51% at low load level, mean DL Average-UPT gain of 0.13% and 5% DL Average-UPT loss of -5.93% at medium load level, mean and 5% DL Average-UPT loss of {-1.75%, -8.22%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {1.21%, 0.15%} at low load level, mean and 5% UL Average-UPT loss of {-3.06%, -19.23%} at medium load level, mean and 5% UL Average-UPT loss of {-10.43%, -21.02%} at high load level.
· All results assumed piecewise linear noise figure model.

For Dense Urban Macro (FR2-1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 98 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_DUMacro_FR2_Sub#6, 3 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {1.48%, 2.17%} at low load level, mean and 5% DL Average-UPT gain of {1.65%, 0.70%} at medium load level, mean DL Average-UPT gain of 1.23% and 5% DL Average-UPT loss of -2.28% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {8.88%, 159.27%} at low load level, mean UL Average-UPT loss of -31.13% and 5% UL Average-UPT gain of 127.28% at medium load level, mean and 5% UL Average-UPT loss of {-74.61%, -52.69%} at high load level.
· With 40dBm BS transmission power assumed by 3 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {1.66%, 2.94%} at low load level, mean and 5% DL Average-UPT gain of {2.00%, 2.83%} at medium load level, mean and 5% DL Average-UPT gain of {1.56%, 0.60%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {24.81%, 327.66%} at low load level, mean UL Average-UPT loss of -25.98% and 5% UL Average-UPT gain of 320.63% at medium load level, mean and 5% UL Average-UPT loss of {-86.40%, -28.91%} at high load level.
· With 30dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {1.31%, 1.39%} at low load level, mean DL Average-UPT gain of 1.30% and 5% DL Average-UPT loss of -1.43% at medium load level, mean DL Average-UPT gain of 0.90% and 5% DL Average-UPT loss of -5.16% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-7.04%, -9.12%} at low load level, mean and 5% UL Average-UPT loss of {-36.28%, -66.06%} at medium load level, mean and 5% UL Average-UPT loss of {-62.81%, -76.47%} at high load level.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_DUMacro_FR2_Sub#5, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {4.60%, 4.95%} at low load level, mean DL Average-UPT gain of 1.76% and 5% DL Average-UPT loss of -1.62% at medium load level, mean and 5% DL Average-UPT loss of {-0.62%, -10.72%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {47.36%, 143.55%} at low load level, mean UL Average-UPT loss of -12.79% and 5% UL Average-UPT gain of 511.72% at medium load level, mean and 5% UL Average-UPT loss of {-93.42%, -76.65%} at high load level.
· All results assumed 40dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 3 and large packet size, (SBFD#1_DUMacro_FR2_Sub#20, one source)
· Semi-static SBFD provides mean DL Average-UPT gain of 1.75% and 5% DL Average-UPT loss of -0.11% at low load level, mean DL Average-UPT gain of 0.33% and 5% DL Average-UPT loss of -3.11% at medium load level, mean and 5% DL Average-UPT loss of {-1.60%, -6.75%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-4.19%, -6.34%} at low load level, mean and 5% UL Average-UPT loss of {-25.45%, -60.23%} at medium load level, mean and 5% UL Average-UPT loss of {-48.14%, -64.61%} at high load level.
· With 40dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean DL Average-UPT gain of 1.86% and 5% DL Average-UPT loss of -0.07% at low load level, mean DL Average-UPT gain of 0.57% and 5% DL Average-UPT loss of -1.19% at medium load level, mean and 5% DL Average-UPT loss of {-0.94%, -2.48%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-6.89%, -9.53%} at low load level, mean and 5% UL Average-UPT loss of {-36.17%, -73.81%} at medium load level, mean and 5% UL Average-UPT loss of {-63.58%, -82.79%} at high load level.
· With 30dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean DL Average-UPT gain of 1.63% and 5% DL Average-UPT loss of -0.15% at low load level, mean DL Average-UPT gain of 0.09% and 5% DL Average-UPT loss of -5.03% at medium load level, mean and 5% DL Average-UPT loss of {-2.27%, -11.01%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-1.49%, -3.16%} at low load level, mean and 5% UL Average-UPT loss of {-14.73%, -46.66%} at medium load level, mean and 5% UL Average-UPT loss of {-32.70%, -46.43%} at high load level.
· All results assumed piecewise linear noise figure model.

For Dense Urban Macro (FR2-1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 98 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_DUMacro_FR2_Sub#8, 4 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {1.33%, 1.71%} at low load level, mean DL Average-UPT gain of 1.60% and 5% DL Average-UPT loss of -1.26% at medium load level, mean DL Average-UPT gain of 1.36% and 5% DL Average-UPT loss of -5.34% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {36.23%, 18.52%} at low load level, mean and 5% UL Average-UPT gain of {18.49%, 28.87%} at medium load level, mean UL Average-UPT loss of -17.88% and 5% UL Average-UPT gain of 10.78% at high load level.
· With 40dBm BS transmission power assumed by 3 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {3.56%, 2.90%} at low load level, mean and 5% DL Average-UPT gain of {2.75%, 3.60%} at medium load level, mean and 5% DL Average-UPT gain of {1.36%, 2.60%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {36.23%, 18.52%} at low load level, mean and 5% UL Average-UPT gain of {18.49%, 28.87%} at medium load level, mean UL Average-UPT loss of -17.88% and 5% UL Average-UPT gain of 10.78% at high load level.
· With 30dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-1.62%, -2.14%} at low load level, mean and 5% DL Average-UPT loss of {-1.64%, -4.25%} at medium load level, mean and 5% DL Average-UPT loss of {-2.69%, -5.66%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {18.41%, 147.57%} at low load level, mean and 5% UL Average-UPT gain of {17.05%, 136.99%} at medium load level, mean and 5% UL Average-UPT gain of {16.99%, 211.48%} at high load level.
· With piecewise noise figure model assumed by 3 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {2.45%, 2.30%} at low load level, mean and 5% DL Average-UPT gain of {2.18%, 1.17%} at medium load level, mean DL Average-UPT gain of 1.48% and 5% DL Average-UPT loss of -1.69% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {17.32%, 7.95%} at low load level, mean UL Average-UPT gain of 3.22% and 5% UL Average-UPT loss of -5.83% at medium load level, mean and 5% UL Average-UPT loss of {-21.92%, -13.28%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-4.58%, -5.84%} at low load level, mean and 5% DL Average-UPT loss of {-4.87%, -7.25%} at medium load level, mean and 5% DL Average-UPT loss of {-6.98%, -5.34%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {38.40%, 297.77%} at low load level, mean and 5% UL Average-UPT gain of {46.15%, 314.51%} at medium load level, mean and 5% UL Average-UPT gain of {59.95%, 460.29%} at high load level.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#1_DUMacro_FR2_Sub#7, 2 sources)
· Semi-static SBFD provides mean DL Average-UPT gain of 3.81% and 5% DL Average-UPT loss of -13.68% at low load level, mean DL Average-UPT gain of 2.22% and 5% DL Average-UPT loss of -16.35% at medium load level, mean DL Average-UPT gain of 0.60% and 5% DL Average-UPT loss of -21.26% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {45.18%, 133.83%} at low load level, mean and 5% UL Average-UPT gain of {46.98%, 2114.33%} at medium load level, mean and 5% UL Average-UPT gain of {40.03%, 113.85%} at high load level.
· With 40dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {4.69%, 5.07%} at low load level, mean and 5% DL Average-UPT gain of {2.57%, 1.27%} at medium load level, mean DL Average-UPT gain of 0.31% and 5% DL Average-UPT loss of -7.41% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {57.78%, 202.15%} at low load level, mean and 5% UL Average-UPT gain of {59.09%, 4165.63%} at medium load level, mean and 5% UL Average-UPT gain of {38.85%, 96.07%} at high load level.
· With 30dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean DL Average-UPT gain of 2.92% and 5% DL Average-UPT loss of -32.44% at low load level, mean DL Average-UPT gain of 1.88% and 5% DL Average-UPT loss of -33.97% at medium load level, mean DL Average-UPT gain of 0.90% and 5% DL Average-UPT loss of -35.11% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {32.58%, 65.51%} at low load level, mean and 5% UL Average-UPT gain of {34.88%, 63.03%} at medium load level, mean and 5% UL Average-UPT gain of {41.22%, 131.63%} at high load level.
· With piecewise noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {4.69%, 5.07%} at low load level, mean and 5% DL Average-UPT gain of {2.57%, 1.27%} at medium load level, mean DL Average-UPT gain of 0.31% and 5% DL Average-UPT loss of -7.41% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {57.78%, 202.15%} at low load level, mean and 5% UL Average-UPT gain of {59.09%, 4165.63%} at medium load level, mean and 5% UL Average-UPT gain of {38.85%, 96.07%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean DL Average-UPT gain of 2.92% and 5% DL Average-UPT loss of -32.44% at low load level, mean DL Average-UPT gain of 1.88% and 5% DL Average-UPT loss of -33.97% at medium load level, mean DL Average-UPT gain of 0.90% and 5% DL Average-UPT loss of -35.11% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {32.58%, 65.51%} at low load level, mean and 5% UL Average-UPT gain of {34.88%, 63.03%} at medium load level, mean and 5% UL Average-UPT gain of {41.22%, 131.63%} at high load level.
-	In case of using SBFD Alt 2 and large packet size, (SBFD#1_DUMacro_FR2_Sub#10, 2 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-21.90%, -22.48%} at low load level, mean and 5% DL Average-UPT loss of {-28.49%, -47.88%} at medium load level, mean and 5% DL Average-UPT loss of {-37.91%, -49.87%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {79.47%, 75.86%} at low load level, mean and 5% UL Average-UPT gain of {96.75%, 149.84%} at medium load level, mean and 5% UL Average-UPT gain of {123.96%, 100.01%} at high load level.
· With 40dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-18.93%, -14.01%} at low load level, mean and 5% DL Average-UPT loss of {-24.88%, -37.94%} at medium load level, mean and 5% DL Average-UPT loss of {-34.65%, -43.15%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {92.16%, 71.27%} at low load level, mean and 5% UL Average-UPT gain of {110.62%, 121.31%} at medium load level, mean and 5% UL Average-UPT gain of {108.92%, 83.83%} at high load level.
· With 30dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-21.90%, -22.69%} at low load level, mean and 5% DL Average-UPT loss of {-29.27%, -47.90%} at medium load level, mean and 5% DL Average-UPT loss of {-38.75%, -52.11%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {79.47%, 80.11%} at low load level, mean and 5% UL Average-UPT gain of {96.75%, 164.50%} at medium load level, mean and 5% UL Average-UPT gain of {123.96%, 236.80%} at high load level.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and small packet size, (SBFD#1_DUMacro_FR2_Sub#9, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.39%, -6.73%} at low load level, mean and 5% DL Average-UPT loss of {-0.70%, -11.41%} at medium load level, mean and 5% DL Average-UPT loss of {-2.52%, -12.91%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {87.97%, 281.48%} at low load level, mean and 5% UL Average-UPT gain of {73.84%, 227.27%} at medium load level, mean and 5% UL Average-UPT gain of {86.64%, 201.89%} at high load level.
· All results assumed 40dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

For Dense Urban Macro (FR2-1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 98 dB, assuming SBFD antenna configuration option-1 (same area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_DUMacro_FR2_Sub#12, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-1.81%, -15.60%} at low load level, mean and 5% DL Average-UPT loss of {-11.70%, -15.54%} at medium load level, mean and 5% DL Average-UPT loss of {-17.11%, -13.65%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {23.93%, 13.43%} at low load level, mean and 5% UL Average-UPT gain of {7.54%, 27.84%} at medium load level, mean and 5% UL Average-UPT gain of {3.92%, 3.92%} at high load level.
· All results assumed 40dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
For Dense Urban Macro (FR2-1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 98 dB, assuming SBFD antenna configuration option-3 (same area and half TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_DUMacro_FR2_Sub#13, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.79%, -12.42%} at low load level, mean and 5% DL Average-UPT loss of {-3.04%, -15.95%} at medium load level, mean and 5% DL Average-UPT loss of {-7.85%, -26.62%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-6.88%, -8.38%} at low load level, mean and 5% UL Average-UPT loss of {-27.86%, -53.69%} at medium load level, mean and 5% UL Average-UPT loss of {-49.83%, -64.22%} at high load level.
· With 40dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.25%, -9.45%} at low load level, mean and 5% DL Average-UPT loss of {-1.84%, -6.23%} at medium load level, mean and 5% DL Average-UPT loss of {-6.36%, -19.62%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-9.19%, -10.74%} at low load level, mean and 5% UL Average-UPT loss of {-38.73%, -63.49%} at medium load level, mean and 5% UL Average-UPT loss of {-67.05%, -79.95%} at high load level.
· With 30dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-1.32%, -15.39%} at low load level, mean and 5% DL Average-UPT loss of {-4.25%, -25.67%} at medium load level, mean and 5% DL Average-UPT loss of {-9.33%, -33.61%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-4.58%, -6.01%} at low load level, mean and 5% UL Average-UPT loss of {-17.00%, -43.88%} at medium load level, mean and 5% UL Average-UPT loss of {-32.60%, -48.50%} at high load level.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and large packet size, (SBFD#1_DUMacro_FR2_Sub#16, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-23.55%, -32.38%} at low load level, mean and 5% DL Average-UPT loss of {-32.80%, -56.47%} at medium load level, mean and 5% DL Average-UPT loss of {-44.61%, -64.38%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {72.46%, 71.84%} at low load level, mean and 5% UL Average-UPT gain of {80.46%, 139.90%} at medium load level, mean and 5% UL Average-UPT gain of {94.06%, 135.24%} at high load level.
· With 40dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-23.03%, -29.10%} at low load level, mean and 5% DL Average-UPT loss of {-31.51%, -52.80%} at medium load level, mean and 5% DL Average-UPT loss of {-43.18%, -62.44%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {70.36%, 70.65%} at low load level, mean and 5% UL Average-UPT gain of {71.61%, 129.90%} at medium load level, mean and 5% UL Average-UPT gain of {74.83%, 68.91%} at high load level.
· With 30dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-24.07%, -35.66%} at low load level, mean and 5% DL Average-UPT loss of {-34.08%, -60.13%} at medium load level, mean and 5% DL Average-UPT loss of {-46.05%, -66.31%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {74.56%, 73.03%} at low load level, mean and 5% UL Average-UPT gain of {89.31%, 149.90%} at medium load level, mean and 5% UL Average-UPT gain of {113.28%, 201.57%} at high load level.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 3 and large packet size, (SBFD#1_DUMacro_FR2_Sub#18, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.37%, -14.23%} at low load level, mean and 5% DL Average-UPT loss of {-4.47%, -21.42%} at medium load level, mean and 5% DL Average-UPT loss of {-10.64%, -29.20%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-2.77%, -4.62%} at low load level, mean and 5% UL Average-UPT loss of {-12.73%, -38.10%} at medium load level, mean and 5% UL Average-UPT loss of {-27.17%, -38.49%} at high load level.
· With 40dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean DL Average-UPT gain of 0.48% and 5% DL Average-UPT loss of -10.81% at low load level, mean and 5% DL Average-UPT loss of {-2.92%, -11.51%} at medium load level, mean and 5% DL Average-UPT loss of {-8.90%, -21.97%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-3.94%, -6.46%} at low load level, mean and 5% UL Average-UPT loss of {-17.98%, -47.31%} at medium load level, mean and 5% UL Average-UPT loss of {-37.41%, -50.01%} at high load level.
· With 30dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-1.22%, -17.64%} at low load level, mean and 5% DL Average-UPT loss of {-6.03%, -31.33%} at medium load level, mean and 5% DL Average-UPT loss of {-12.38%, -36.42%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-1.61%, -2.77%} at low load level, mean and 5% UL Average-UPT loss of {-7.49%, -28.89%} at medium load level, mean and 5% UL Average-UPT loss of {-16.94%, -26.98%} at high load level.
· All results assumed piecewise linear noise figure model.

For Dense Urban Macro (FR2-1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 98 dB, assuming SBFD antenna configuration option-3 (same area and half TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#1_DUMacro_FR2_Sub#19, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.81%, -11.82%} at low load level, mean and 5% DL Average-UPT loss of {-3.47%, -17.77%} at medium load level, mean and 5% DL Average-UPT loss of {-8.28%, -27.81%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-15.79%, -20.54%} at low load level, mean and 5% UL Average-UPT loss of {-59.80%, -83.19%} at medium load level, mean and 5% UL Average-UPT loss of {-81.69%, -89.47%} at high load level.
· With 40dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.29%, -8.67%} at low load level, mean and 5% DL Average-UPT loss of {-2.21%, -8.04%} at medium load level, mean and 5% DL Average-UPT loss of {-6.53%, -20.54%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-21.45%, -27.46%} at low load level, mean and 5% UL Average-UPT loss of {-77.57%, -97.33%} at medium load level, mean and 5% UL Average-UPT loss of {-95.48%, -99.73%} at high load level.
· With 30dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-1.33%, -14.96%} at low load level, mean and 5% DL Average-UPT loss of {-4.73%, -27.51%} at medium load level, mean and 5% DL Average-UPT loss of {-10.03%, -35.08%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-10.14%, -13.62%} at low load level, mean and 5% UL Average-UPT loss of {-42.02%, -69.06%} at medium load level, mean and 5% UL Average-UPT loss of {-67.91%, -79.22%} at high load level.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and large packet size, (SBFD#1_DUMacro_FR2_Sub#21, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.43%, -13.54%} at low load level, mean and 5% DL Average-UPT loss of {-6.18%, -31.25%} at medium load level, mean and 5% DL Average-UPT loss of {-10.96%, -28.15%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-7.08%, -9.60%} at low load level, mean and 5% UL Average-UPT loss of {-19.47%, -51.65%} at medium load level, mean and 5% UL Average-UPT loss of {-53.26%, -68.67%} at high load level.
· With 40dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean DL Average-UPT gain of 0.42% and 5% DL Average-UPT loss of -10.44% at low load level , mean and 5% DL Average-UPT loss of {-9.11%, -20.62%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-9.83%, -12.97%} at low load level, mean and 5% UL Average-UPT loss of {-68.26%, -88.15%} at high load level.
· With 30dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-1.27%, -16.64%} at low load level, mean and 5% DL Average-UPT loss of {-6.18%, -31.25%} at medium load level, mean and 5% DL Average-UPT loss of {-12.80%, -35.67%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-4.33%, -6.22%} at low load level, mean and 5% UL Average-UPT loss of {-19.47%, -51.65%} at medium load level, mean and 5% UL Average-UPT loss of {-38.26%, -49.19%} at high load level.
All results assumed piecewise linear noise figure model.
[bookmark: _Toc144651820]7.3.1.3	SBFD Deployment Case 3-2 (FR1)
[bookmark: _Toc144651821]7.3.1.3.1	2-layer Scenario B (FR1)
3 sources provided the SLS evaluation results for 2-layer Scenario B (FR1) in SBFD Deployment Case 3-2. The evaluation results are categorized into 12 sub-cases as in Table 7.3.1.3.1-1~ Table 7.3.1.3.1-2 based on the different key assumptions. Each sub-case is based on one combination of key assumptions.	
Table 7.3.1.3.1-1: Sub-cases for 2-layer Scenario B (FR1) with Twice area&same TxRUs in SBFD Deployment Case 3-2.	
	　
	SBFD#3-2_ScenarioB_FR1_Sub#1
	SBFD#3-2_ScenarioB_FR1_Sub#2
	SBFD#3-2_ScenarioB_FR1_Sub#3
	SBFD#3-2_ScenarioB_FR1_Sub#4
	SBFD#3-2_ScenarioB_FR1_Sub#9
	SBFD#3-2_ScenarioB_FR1_Sub#10

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　
	O
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O
	　
	O

	Sources
	2 sources ([18], [32])
	3 sources ([18], [28], [32])
	2 sources ([18], [32])
	3 sources ([18], [28], [32])
	1 source ([18])
	1 source ([18])




Table 7.3.1.3.1-2: Sub-cases for 2-layer Scenario B (FR1) with Same area&half TxRUs in SBFD Deployment Case 3-2.	
	　
	SBFD#3-2_ScenarioB_FR1_Sub#5
	SBFD#3-2_ScenarioB_FR1_Sub#6
	SBFD#3-2_ScenarioB_FR1_Sub#7
	SBFD#3-2_ScenarioB_FR1_Sub#8
	SBFD#3-2_ScenarioB_FR1_Sub#11
	SBFD#3-2_ScenarioB_FR1_Sub#12

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　
	O
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O
	O
	O
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	　
	O
	　
	O

	Sources
	1 source ([18])
	1 source ([18])
	1 source ([18])
	1 source ([18])
	1 source ([18])
	1 source ([18])




[bookmark: _Toc144651822]7.3.1.3.1.1	Summary of the observations
For the indoor layer of 2-layer Scenario B (FR1) in SBFD deployment case 3-2, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#3-2_ScenarioB_FR1_Sub#2, 3 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-5.38%, -10.49%} at low load level, mean and 5% DL Average-UPT loss of {-7.29%, -11.87%} at medium load level, mean and 5% DL Average-UPT loss of {-9.20%, -12.30%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {3.90%, 17.83%} at low load level, mean and 5% UL Average-UPT gain of {3.38%, 68.34%} at medium load level, mean and 5% UL Average-UPT gain of {14.78%, 71.07%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {1.95%, 3.08%} at low load level, mean and 5% DL Average-UPT gain of {7.70%, 5.04%} at medium load level, mean and 5% DL Average-UPT gain of {6.27%, 5.13%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {3.90%, 33.80%} at low load level, mean and 5% UL Average-UPT gain of {3.38%, 95.10%} at medium load level, mean and 5% UL Average-UPT gain of {14.78%, 104.80%} at high load level.
· With 53dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-13.83%, -17.76%} at low load level, mean and 5% DL Average-UPT loss of {-20.93%, -27.00%} at medium load level, mean and 5% DL Average-UPT loss of {-32.27%, -44.06%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 20.99% and 5% UL Average-UPT loss of -3.91% at low load level, mean UL Average-UPT gain of 13.68% and 5% UL Average-UPT loss of -7.48% at medium load level, mean UL Average-UPT gain of 2.02% and 5% UL Average-UPT loss of -10.77% at high load level.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#3-2_ScenarioB_FR1_Sub#1, 2 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {5.69%, 6.87%} at low load level, mean and 5% DL Average-UPT gain of {5.29%, 3.42%} at medium load level, mean and 5% DL Average-UPT loss of {-2.27%, -50.93%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {91.80%, 93.70%} at low load level, mean and 5% UL Average-UPT gain of {89.00%, 26.42%} at medium load level, mean UL Average-UPT gain of 78.10% and 5% UL Average-UPT loss of -37.25% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 4 and large packet size, (SBFD#3-2_ScenarioB_FR1_Sub#4, 3 sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-24.90%, -28.72%} at low load level, mean and 5% DL Average-UPT loss of {-28.31%, -32.62%} at medium load level, mean and 5% DL Average-UPT loss of {-36.34%, -51.41%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {91.29%, 41.77%} at low load level, mean and 5% UL Average-UPT gain of {116.68%, 106.71%} at medium load level, mean and 5% UL Average-UPT gain of {123.40%, 174.07%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-24.90%, -24.40%} at low load level, mean and 5% DL Average-UPT loss of {-24.30%, -29.50%} at medium load level, mean and 5% DL Average-UPT loss of {-31.98%, -33.13%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {64.90%, 23.40%} at low load level, mean and 5% UL Average-UPT gain of {69.90%, 63.80%} at medium load level, mean and 5% UL Average-UPT gain of {123.40%, 134.00%} at high load level.
· With 53dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-24.94%, -29.07%} at low load level, mean and 5% DL Average-UPT loss of {-32.95%, -38.72%} at medium load level, mean and 5% DL Average-UPT loss of {-46.67%, -64.24%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {99.22%, 67.37%} at low load level, mean and 5% UL Average-UPT gain of {118.06%, 126.09%} at medium load level, mean and 5% UL Average-UPT gain of {152.63%, 349.09%} at high load level.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and small packet size, (SBFD#3-2_ScenarioB_FR1_Sub#3, 2 sources)
· Semi-static SBFD provides mean DL Average-UPT gain of 0.43% and 5% DL Average-UPT loss of -0.01% at low load level, mean and 5% DL Average-UPT loss of {-1.58%, -7.82%} at medium load level, mean and 5% DL Average-UPT loss of {-13.98%, -80.99%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {99.80%, 104.37%} at low load level, mean and 5% UL Average-UPT gain of {102.60%, 91.69%} at medium load level, mean and 5% UL Average-UPT gain of {110.12%, 218.36%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 3 and large packet size, (SBFD#3-2_ScenarioB_FR1_Sub#10, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-29.99%, -34.28%} at low load level, mean and 5% DL Average-UPT loss of {-45.57%, -53.32%} at medium load level, mean and 5% DL Average-UPT loss of {-66.40%, -82.87%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {106.57%, 107.83%} at low load level, mean and 5% UL Average-UPT gain of {136.02%, 121.56%} at medium load level, mean and 5% UL Average-UPT gain of {214.26%, 595.02%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 3 and small packet size, (SBFD#3-2_ScenarioB_FR1_Sub#9, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {0.01%, 0.05%} at low load level, mean and 5% DL Average-UPT loss of {-3.43%, -12.98%} at medium load level, mean and 5% DL Average-UPT loss of {-20.55%, -90.02%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {97.92%, 97.44%} at low load level, mean and 5% UL Average-UPT gain of {95.33%, 64.08%} at medium load level, mean and 5% UL Average-UPT gain of {112.45%, 390.09%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

For the indoor layer of 2-layer Scenario B (FR1) in SBFD deployment case 3-2, assuming SBFD antenna configuration option-3 (same area and half TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#3-2_ScenarioB_FR1_Sub#6, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-32.38%, -39.86%} at low load level, mean and 5% DL Average-UPT loss of {-66.56%, -82.02%} at medium load level, mean and 5% DL Average-UPT loss of {-83.49%, -93.01%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-28.38%, -46.89%} at low load level, mean and 5% UL Average-UPT loss of {-62.19%, -95.47%} at medium load level, mean and 5% UL Average-UPT loss of {-75.57%, -96.98%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 4 and small packet size, (SBFD#3-2_ScenarioB_FR1_Sub#5, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.01%, -0.57%} at low load level, mean and 5% DL Average-UPT loss of {-11.38%, -43.00%} at medium load level, mean and 5% DL Average-UPT loss of {-31.72%, -98.56%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {80.17%, 68.09%} at low load level, mean UL Average-UPT gain of 57.19% and 5% UL Average-UPT loss of -81.13% at medium load level, mean UL Average-UPT gain of 23.14% and 5% UL Average-UPT loss of -99.84% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 4 and large packet size, (SBFD#3-2_ScenarioB_FR1_Sub#8, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-35.08%, -42.90%} at low load level, mean and 5% DL Average-UPT loss of {-67.59%, -82.61%} at medium load level, mean and 5% DL Average-UPT loss of {-83.50%, -92.95%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {75.31%, 69.76%} at low load level, mean and 5% UL Average-UPT gain of {82.42%, 50.07%} at medium load level, mean and 5% UL Average-UPT gain of {108.56%, 249.80%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and small packet size, (SBFD#3-2_ScenarioB_FR1_Sub#7, one source)
· Semi-static SBFD provides no change on mean DL Average-UPT and mean DL Average-UPT loss of -0.26% at low load level, mean and 5% DL Average-UPT loss of {-13.54%, -53.24%} at medium load level, mean and 5% DL Average-UPT loss of {-33.96%, -98.78%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {96.59%, 91.54%} at low load level, mean and 5% UL Average-UPT gain of {91.33%, 60.84%} at medium load level, mean and 5% UL Average-UPT gain of {100.19%, 361.46%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 3 and large packet size, (SBFD#3-2_ScenarioB_FR1_Sub#12, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-40.55%, -49.05%} at low load level, mean and 5% DL Average-UPT loss of {-75.09%, -88.96%} at medium load level, mean and 5% DL Average-UPT loss of {-86.87%, -94.10%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {90.35%, 84.63%} at low load level, mean and 5% UL Average-UPT gain of {101.55%, 69.72%} at medium load level, mean and 5% UL Average-UPT gain of {139.85%, 321.99%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 3 and small packet size, (SBFD#3-2_ScenarioB_FR1_Sub#11, one source)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.05%, -0.15%} at low load level, mean and 5% DL Average-UPT loss of {-17.79%, -64.68%} at medium load level, mean and 5% DL Average-UPT loss of {-37.35%, -99.25%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {97.31%, 91.21%} at low load level, mean and 5% UL Average-UPT gain of {93.16%, 62.62%} at medium load level, mean and 5% UL Average-UPT gain of {105.90%, 379.10%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

[bookmark: _Toc144651823]7.3.1.4	SBFD Deployment Case 4 (FR1)
[bookmark: _Toc144651824]7.3.1.4.1	Urban Macro (0% grid shift)
4 sources provided the SLS evaluation results for Urban Macro (FR1) with 0% grid shift in SBFD Deployment Case 4. The evaluation results are categorized into 13 sub-cases as in Table 7.3.1.4.1-1~Table 7.3.1.4.1-5 based on the different key assumptions. Each sub-case is based on one combination of key assumptions.	
Table 7.3.1.4.1-1: Sub-cases for Urban Macro (FR1) with 0% grid shift with no less than 93dB inter-sector isolation, no less than 93dB adjacent-channel isolation, and Twice area&same TxRUs in SBFD Deployment Case 4.	
	　
	SBFD#4_UMA_FR1_0%_Sub#1
	SBFD#4_UMA_FR1_0%_Sub#2
	SBFD#4_UMA_FR1_0%_Sub#3

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	O
	O
	O

	
	Opt 2: < 93dB
	　
	　
	　

	
	Opt 3: 93dB
	　
	　
	　

	Co-site adjacent-channel: Spatial isolation
	Opt 1:>= 93dB
	O
	O
	O

	
	Opt 2: < 93dB
	　
	　
	　

	
	Opt 3: 93dB
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	O

	Sources
	1 source ([26])
	3 sources ([18], [26], [28])
	3 sources ([18], [22], [28])




Table 7.3.1.4.1-2: Sub-cases for Urban Macro (FR1) with 0% grid shift with less than 93dB inter-sector isolation, less than 93dB adjacent-channel isolation, and Twice area&same TxRUs in SBFD Deployment Case 4.	
	　
	SBFD#4_UMA_FR1_0%_Sub#4
	SBFD#4_UMA_FR1_0%_Sub#5
	SBFD#4_UMA_FR1_0%_Sub#12

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	　
	　
	　

	
	Opt 2: < 93dB
	O
	O
	O

	
	Opt 3: 93dB
	　
	　
	　

	Co-site adjacent-channel: Spatial isolation
	Opt 1:>= 93dB
	　
	　
	　

	
	Opt 2: < 93dB
	O
	O
	O

	
	Opt 3: 93dB
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	O
	O
	O

	Sources
	1 source ([18])
	1 source ([18])
	1 source ([18])




Table 7.3.1.4.1-3: Sub-cases for Urban Macro (FR1) with 0% grid shift with 93dB inter-sector isolation, 93dB adjacent-channel isolation, and Twice area&same TxRUs in SBFD Deployment Case 4.	
	　
	SBFD#4_UMA_FR1_0%_Sub#6
	SBFD#4_UMA_FR1_0%_Sub#7

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	　
	　

	
	Opt 2: < 93dB
	　
	　

	
	Opt 3: 93dB
	O
	O

	Co-site adjacent-channel: Spatial isolation
	Opt 1:>= 93dB
	　
	　

	
	Opt 2: < 93dB
	　
	　

	
	Opt 3: 93dB
	O
	O

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	O

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	O
	O

	Sources
	2 sources ([18], [28])
	2 sources ([18], [28])




Table 7.3.1.4.1-4: Sub-cases for Urban Macro (FR1) with 0% grid shift with no less than 93dB inter-sector isolation, no less than 93dB adjacent-channel isolation, and Same area&half TxRUs in SBFD Deployment Case 4.	
	　
	SBFD#4_UMA_FR1_0%_Sub#8
	SBFD#4_UMA_FR1_0%_Sub#9

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	O
	O

	
	Opt 2: < 93dB
	　
	　

	
	Opt 3: 93dB
	　
	　

	Co-site adjacent-channel: Spatial isolation
	Opt 1:>= 93dB
	O
	O

	
	Opt 2: < 93dB
	　
	　

	
	Opt 3: 93dB
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	O

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	O
	O

	Sources
	1 source ([18])
	1 source ([18])




Table 7.3.1.4.1-5: Sub-cases for Urban Macro (FR1) with 0% grid shift with less than 93dB inter-sector isolation, less than 93dB adjacent-channel isolation, and Same area&half TxRUs in SBFD Deployment Case 4.	
	　
	SBFD#4_UMA_FR1_0%_Sub#10
	SBFD#4_UMA_FR1_0%_Sub#11
	SBFD#4_UMA_FR1_0%_Sub#13

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	　
	　
	　

	
	Opt 2: < 93dB
	O
	O
	O

	
	Opt 3: 93dB
	　
	　
	　

	Co-site adjacent-channel: Spatial isolation
	Opt 1:>= 93dB
	　
	　
	　

	
	Opt 2: < 93dB
	O
	O
	O

	
	Opt 3: 93dB
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	O
	O
	O

	Sources
	1 source ([18])
	1 source ([18])
	1 source ([18])



[bookmark: _Toc144651825]7.3.1.4.1.1	Summary of the observations
For Urban Macro (FR1) with 0% grid shift in SBFD deployment case 4, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB and spatial isolation for co-site adjacent-channel CLI is no less than 93dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and small packet size, (SBFD#4_UMA_FR1_0%_Sub#1, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-1.41%, -8.11%} at low load level, mean and 5% DL Average-UPT loss of {-2.80%, -32.53%} at medium load level, mean and 5% DL Average-UPT loss of {-4.72%, -57.91%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-3.96%, -72.64%} at low load level, mean and 5% UL Average-UPT loss of {-9.29%, -99.91%} at medium load level, mean and 5% UL Average-UPT loss of {-12.25%, -100.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed 5dBs flat noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean DL Average-UPT gain of 6.76% and 5% DL Average-UPT loss of -12.25% at low load level, mean DL Average-UPT gain of 4.99% and 5% DL Average-UPT loss of -33.75% at medium load level, mean DL Average-UPT gain of 3.50% and 5% DL Average-UPT loss of -52.59% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {154.62%, 24.88%} at low load level, mean UL Average-UPT gain of 136.82% and 5% UL Average-UPT loss of -51.79% at medium load level, mean UL Average-UPT gain of 126.52% and 5% UL Average-UPT loss of -99.29% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed 5dBs flat noise figure model.

-	In case of using SBFD Alt 4 and large packet size, (SBFD#4_UMA_FR1_0%_Sub#2, 3 sources)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-6.46%, -29.43%} at low load level, mean and 5% DL Average-UPT loss of {-6.73%, -39.73%} at medium load level, mean and 5% DL Average-UPT loss of {-5.22%, -53.81%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-16.16%, -16.18%} at low load level, mean UL Average-UPT loss of -24.42% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT loss of -27.10% and no change on 5% UL Average-UPT at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.28%, -0.25%} at low load level, mean and 5% DL Average-UPT loss of {-3.27%, -4.47%} at medium load level, mean and 5% DL Average-UPT loss of {-4.36%, -7.14%} at high load level.
· Semi-static SBFD provides no change on mean UL Average-UPT and 5%UL Average-UPT loss of -0.92% at low load level, mean UL Average-UPT loss of -0.14% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT loss of -0.27% and no change on 5% UL Average-UPT at high load level.
· With 53dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-12.31%, -56.62%} at low load level, mean and 5% DL Average-UPT loss of {-9.95%, -70.08%} at medium load level, mean and 5% DL Average-UPT loss of {-5.91%, -98.83%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-17.45%, -31.44%} at low load level, mean UL Average-UPT loss of -28.31% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT loss of -31.18% and no change on 5% UL Average-UPT at high load level.
· With piecewise noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.44%, -1.25%} at low load level, mean and 5% DL Average-UPT loss of {-3.39%, -6.93%} at medium load level, mean and 5% DL Average-UPT loss of {-4.45%, -7.97%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-7.43%, -16.18%} at low load level, mean and 5% UL Average-UPT loss of {-30.66%, -46.23%} at medium load level, mean and 5% UL Average-UPT loss of {-39.94%, -49.99%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-14.30%, -59.48%} at low load level, mean and 5% DL Average-UPT loss of {-12.19%, -72.78%} at medium load level, mean and 5% DL Average-UPT loss of {-9.88%, -99.28%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-24.30%, -50.00%} at low load level, mean UL Average-UPT loss of -24.42% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT loss of -27.10% and no change on 5% UL Average-UPT at high load level.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-11.54%, -39.64%} at low load level, mean and 5% DL Average-UPT loss of {-13.46%, -50.44%} at medium load level, mean and 5% DL Average-UPT loss of {-13.37%, -68.58%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {21.09%, 47.60%} at low load level, mean UL Average-UPT gain of 18.52% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT gain of 3.27% and 5% UL Average-UPT loss of -19.36% at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {1.73%, 13.28%} at low load level, mean DL Average-UPT loss of -0.59% and 5% DL Average-UPT gain of 0.70% at medium load level, mean and 5% DL Average-UPT loss of {-5.89%, -9.82%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {19.86%, 133.94%} at low load level, mean and 5% UL Average-UPT gain of {5.54%, 59.70%} at medium load level, mean and 5% UL Average-UPT loss of {-18.22%, -38.71%} at high load level.
· With 53dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-20.14%, -72.69%} at low load level, mean and 5% DL Average-UPT loss of {-16.12%, -78.74%} at medium load level, mean and 5% DL Average-UPT loss of {-14.72%, -100.00%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 22.32% and no change on 5% UL Average-UPT at low load level, mean UL Average-UPT gain of 31.50% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT gain of 24.75% and no change on 5% UL Average-UPT at high load level.
· With piecewise noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean DL Average-UPT loss of -0.60% and 5% DL Average-UPT gain of 3.34% at low load level, mean and 5% DL Average-UPT loss of {-5.70%, -10.72%} at medium load level, mean and 5% DL Average-UPT loss of {-12.29%, -23.48%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {3.50%, 114.57%} at low load level, mean and 5% UL Average-UPT loss of {-36.04%, -18.46%} at medium load level, mean and 5% UL Average-UPT loss of {-55.59%, -69.36%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-21.94%, -73.15%} at low load level, mean and 5% DL Average-UPT loss of {-19.03%, -78.79%} at medium load level, mean and 5% DL Average-UPT loss of {-13.37%, -100.00%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 34.56% and 5% UL Average-UPT loss of -50.00% at low load level, mean UL Average-UPT gain of 37.20% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT gain of 34.05% and no change on 5% UL Average-UPT at high load level.

-	In case of using SBFD Alt 2 and large packet size, (SBFD#4_UMA_FR1_0%_Sub#3, 3 sources)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.45%, -1.52%} at low load level, mean and 5% DL Average-UPT loss of {-2.12%, -2.25%} at medium load level, mean and 5% DL Average-UPT loss of {-3.39%, -4.86%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT loss of -0.01% and 5% UL Average-UPT gain of 0.07% at low load level, mean and 5% UL Average-UPT gain of {0.04%, 0.10%} at medium load level, mean and 5% UL Average-UPT gain of {0.13%, 2.08%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.46%, -1.07%} at low load level, mean and 5% DL Average-UPT loss of {-3.27%, -5.17%} at medium load level, mean and 5% DL Average-UPT loss of {-5.21%, -5.63%} at high load level.
· Semi-static SBFD provides no change on mean and 5% UL Average-UPT at all load levels. 
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.43%, -1.98%} at low load level, mean DL Average-UPT loss of -0.97% and 5% DL Average-UPT gain of 0.67% at medium load level, mean and 5% DL Average-UPT loss of {-1.57%, -4.09%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT loss of -0.01% and 5% UL Average-UPT gain of 0.15% at low load level, mean and 5% UL Average-UPT gain of {0.09%, 0.19%} at medium load level, mean and 5% UL Average-UPT gain of {0.26%, 4.16%} at high load level.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-22.97%, -27.07%} at low load level, mean and 5% DL Average-UPT loss of {-21.22%, -52.53%} at medium load level, mean and 5% DL Average-UPT loss of {-26.20%, -65.36%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {59.89%, 168.31%} at low load level, mean and 5% UL Average-UPT gain of {26.32%, 37.37%} at medium load level, mean and 5% UL Average-UPT gain of {23.29%, 24.69%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-23.57%, -19.09%} at low load level, mean and 5% DL Average-UPT loss of {-21.22%, -24.50%} at medium load level, mean and 5% DL Average-UPT loss of {-26.20%, -30.61%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {117.84%, 212.84%} at low load level, mean and 5% UL Average-UPT gain of {110.49%, 71.64%} at medium load level, mean and 5% UL Average-UPT gain of {45.59%, 45.16%} at high load level.
· With 53dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-18.43%, -46.70%} at low load level, mean and 5% DL Average-UPT loss of {-25.83%, -59.31%} at medium load level, mean and 5% DL Average-UPT loss of {-34.38%, -66.73%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {36.33%, 123.77%} at low load level, mean and 5% UL Average-UPT gain of {19.56%, 3.10%} at medium load level, mean and 5% UL Average-UPT gain of {18.03%, 4.23%} at high load level.
· With piecewise noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-23.27%, -23.08%} at low load level, mean and 5% DL Average-UPT loss of {-29.59%, -38.52%} at medium load level, mean and 5% DL Average-UPT loss of {-40.53%, -49.36%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {88.87%, 168.31%} at low load level, mean and 5% UL Average-UPT gain of {68.41%, 37.37%} at medium load level, mean and 5% UL Average-UPT gain of {34.44%, 24.69%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-13.88%, -66.34%} at low load level, mean and 5% DL Average-UPT loss of {-13.70%, -66.10%} at medium load level, mean and 5% DL Average-UPT loss of {-13.88%, -65.36%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 12.77% at low load level, mean UL Average-UPT gain of 12.80% at medium load level, mean UL Average-UPT gain of 12.77% at high load level.

For Urban Macro (FR1) with 0% grid shift in SBFD deployment case 4, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 93 dB and spatial isolation for co-site adjacent-channel CLI is less than 93dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#4_UMA_FR1_0%_Sub#4, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.49%, -0.92%} at low load level, mean and 5% DL Average-UPT loss of {-0.56%, -1.58%} at medium load level, mean and 5% DL Average-UPT gain of {0.01%, 1.75%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-14.55%, -31.51%} at low load level, mean and 5% UL Average-UPT loss of {-58.85%, -90.20%} at medium load level, mean and 5% UL Average-UPT loss of {-78.07%, -99.85%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-2.23%, -2.66%} at low load level, mean and 5% DL Average-UPT loss of {-3.85%, -7.37%} at medium load level, mean and 5% DL Average-UPT loss of {-3.51%, -9.28%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT loss of -29.52% and 5% UL Average-UPT gain of 71.75% at low load level, mean and 5% UL Average-UPT loss of {-97.10%, -97.98%} at medium load level, mean and 5% UL Average-UPT loss of {-99.90%, -100.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· 
-	In case of using SBFD Alt 2 and large packet size, (SBFD#4_UMA_FR1_0%_Sub#5, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.28%, -0.32%} at low load level, mean and 5% DL Average-UPT loss of {-0.35%, -1.67%} at medium load level, mean DL Average-UPT loss of -0.41% and 5% DL Average-UPT gain of 3.70% at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 0.05% and 5% UL Average-UPT loss of -0.63% at low load level, mean UL Average-UPT loss of -0.10% and 5% UL Average-UPT gain of 0.30% at medium load level, mean UL Average-UPT gain of 0.10% and 5% UL Average-UPT loss of -1.88% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-22.51%, -26.69%} at low load level, mean and 5% DL Average-UPT loss of {-36.59%, -48.65%} at medium load level, mean and 5% DL Average-UPT loss of {-52.81%, -65.54%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {45.47%, 113.30%} at low load level, mean UL Average-UPT gain of 7.39% and 5% UL Average-UPT loss of -0.45% at medium load level, mean and 5% UL Average-UPT gain of {4.34%, 3.71%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· 
-	In case of using SBFD Alt 3 and large packet size, (SBFD#4_UMA_FR1_0%_Sub#12, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.27%, -1.40%} at low load level, mean and 5% DL Average-UPT loss of {-0.50%, -0.04%} at medium load level, mean DL Average-UPT loss of -0.52% and 5% DL Average-UPT gain of 3.88% at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 0.07% and 5% UL Average-UPT loss of -1.07% at low load level, mean and 5% UL Average-UPT loss of {-0.23%, -0.35%} at medium load level, mean and 5% UL Average-UPT gain of {0.02%, 2.41%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-27.03%, -31.10%} at low load level, mean and 5% DL Average-UPT loss of {-43.97%, -60.37%} at medium load level, mean and 5% DL Average-UPT loss of {-60.54%, -72.49%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {51.15%, 109.81%} at low load level, mean and 5% UL Average-UPT gain of {7.13%, 0.59%} at medium load level, mean and 5% UL Average-UPT gain of {4.09%, 3.93%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

For Urban Macro (FR1) with 0% grid shift in SBFD deployment case 4, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 93 dB and spatial isolation for co-site adjacent-channel CLI is equal to 93dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#4_UMA_FR1_0%_Sub#6, 2 sources)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.44%, -1.25%} at low load level, mean and 5% DL Average-UPT loss of {-3.39%, -6.93%} at medium load level, mean and 5% DL Average-UPT loss of {-4.45%, -7.97%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-7.43%, -16.18%} at low load level, mean and 5% UL Average-UPT loss of {-30.66%, -46.23%} at medium load level, mean and 5% UL Average-UPT loss of {-39.94%, -49.99%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.28%, -0.25%} at low load level, mean and 5% DL Average-UPT loss of {-3.27%, -4.47%} at medium load level, mean and 5% DL Average-UPT loss of {-4.36%, -7.14%} at high load level.
· Semi-static SBFD provides no change on mean UL Average-UPT and 5% UL Average-UPT loss of -0.92% at low load level, mean UL Average-UPT loss of -0.14% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT loss of -0.27% and no change on 5% UL Average-UPT at high load level.
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.60%, -2.24%} at low load level, mean and 5% DL Average-UPT loss of {-3.51%, -9.38%} at medium load level, mean and 5% DL Average-UPT loss of {-4.53%, -8.80%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-14.87%, -31.44%} at low load level, mean and 5% UL Average-UPT loss of {-61.19%, -92.47%} at medium load level, mean and 5% UL Average-UPT loss of {-79.61%, -99.98%} at high load level.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean DL Average-UPT loss of -0.60% and 5% DL Average-UPT gain of 3.34% at low load level, mean and 5% DL Average-UPT loss of {-5.70%, -10.72%} at medium load level, mean and 5% DL Average-UPT loss of {-12.29%, -23.48%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {3.50%, 114.57%} at low load level, mean and 5% UL Average-UPT loss of {-36.04%, -18.46%} at medium load level, mean and 5% UL Average-UPT loss of {-55.59%, -69.36%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {1.73%, 13.28%} at low load level, mean DL Average-UPT loss of -0.59% and 5% DL Average-UPT gain of 0.70% at medium load level, mean and 5% DL Average-UPT loss of {-5.89%, -9.82%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {19.86%, 133.94%} at low load level, mean and 5% UL Average-UPT gain of {5.54%, 59.70%} at medium load level, mean and 5% UL Average-UPT loss of {-18.22%, -38.71%} at high load level.
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-2.94%, -6.59%} at low load level, mean and 5% DL Average-UPT loss of {-10.81%, -22.15%} at medium load level, mean and 5% DL Average-UPT loss of {-18.70%, -37.15%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT loss of -12.85% and 5% UL Average-UPT gain of 95.20% at low load level, mean and 5% UL Average-UPT loss of {-77.63%, -96.62%} at medium load level, mean and 5% UL Average-UPT loss of {-92.97%, -100.00%} at high load level.
· All results assumed piecewise linear noise figure model.

-	In case of using SBFD Alt 2 and large packet size, (SBFD#4_UMA_FR1_0%_Sub#7, 2 sources)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.45%, -1.52%} at low load level, mean and 5% DL Average-UPT loss of {-2.12%, -2.25%} at medium load level, mean and 5% DL Average-UPT loss of {-3.39%, -4.86%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT loss of -0.01% and 5% UL Average-UPT gain of 0.07% at low load level, mean and 5% UL Average-UPT gain of {0.04%, 0.10%} at medium load level, mean and 5% UL Average-UPT gain of {0.13%, 2.08%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.46%, -1.07%} at low load level, mean and 5% DL Average-UPT loss of {-3.27%, -5.17%} at medium load level, mean and 5% DL Average-UPT loss of {-5.21%, -5.63%} at high load level.
· Semi-static SBFD provides no change on mean and 5% UL Average-UPT at all load levels. 
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.43%, -1.98%} at low load level, mean DL Average-UPT loss of -0.97% and 5% DL Average-UPT gain of 0.67% at medium load level, mean and 5% DL Average-UPT loss of {-1.57%, -4.09%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT loss of -0.01% and 5% UL Average-UPT gain of 0.15% at low load level, mean and 5% UL Average-UPT gain of {0.09%, 0.19%} at medium load level, mean and 5% UL Average-UPT gain of {0.26%, 4.16%} at high load level.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-23.27%, -23.08%} at low load level, mean and 5% DL Average-UPT loss of {-29.59%, -38.52%} at medium load level, mean and 5% DL Average-UPT loss of {-40.53%, -49.36%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {88.87%, 168.31%} at low load level, mean and 5% UL Average-UPT gain of {68.41%, 37.37%} at medium load level, mean and 5% UL Average-UPT gain of {34.44%, 24.69%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-23.57%, -19.09%} at low load level, mean and 5% DL Average-UPT loss of {-21.22%, -24.50%} at medium load level, mean and 5% DL Average-UPT loss of {-26.20%, -30.61%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {117.84%, 212.84%} at low load level, mean and 5% UL Average-UPT gain of {110.49%, 71.64%} at medium load level, mean and 5% UL Average-UPT gain of {45.59%, 45.16%} at high load level.
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-22.97%, -27.07%} at low load level, mean and 5% DL Average-UPT loss of {-37.96%, -52.53%} at medium load level, mean and 5% DL Average-UPT loss of {-54.87%, -68.11%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {59.89%, 123.77%} at low load level, mean and 5% UL Average-UPT gain of {26.32%, 3.10%} at medium load level, mean and 5% UL Average-UPT gain of {23.29%, 4.23%} at high load level.
· All results assumed piecewise linear noise figure model.

For Urban Macro (FR1) with 0% grid shift in SBFD deployment case 4, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB and spatial isolation for co-site adjacent-channel CLI is no less than 93dB, assuming SBFD antenna configuration option-3 (same area and half TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#4_UMA_FR1_0%_Sub#8, one sources)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.69%, -3.09%} at low load level, mean and 5% DL Average-UPT loss of {-3.06%, -5.65%} at medium load level, mean and 5% DL Average-UPT loss of {-3.86%, -10.53%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-17.62%, -37.98%} at low load level, mean and 5% UL Average-UPT loss of {-66.78%, -96.77%} at medium load level, mean and 5% UL Average-UPT loss of {-81.96%, -100.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-10.17%, -28.57%} at low load level, mean and 5% DL Average-UPT loss of {-28.19%, -54.57%} at medium load level, mean and 5% DL Average-UPT loss of {-46.36%, -70.80%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-26.66%, -11.10%} at low load level, mean and 5% UL Average-UPT loss of {-83.96%, -99.51%} at medium load level, mean and 5% UL Average-UPT loss of {-95.28%, -100.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and large packet size, (SBFD#4_UMA_FR1_0%_Sub#9, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.43%, -1.96%} at low load level, mean DL Average-UPT loss of -0.65% and 5% DL Average-UPT gain of 1.78% at medium load level, mean and 5% DL Average-UPT loss of {-1.22%, -5.64%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {0.03%, 0.17%} at low load level, mean and 5% UL Average-UPT gain of {0.08%, 0.69%} at medium load level, mean UL Average-UPT gain of 0.04% and 5% UL Average-UPT loss of -2.05% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-29.62%, -46.06%} at low load level, mean and 5% DL Average-UPT loss of {-54.61%, -78.60%} at medium load level, mean and 5% DL Average-UPT loss of {-71.00%, -83.92%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {37.55%, 8.07%} at low load level, mean UL Average-UPT gain of 4.32% and 5% UL Average-UPT loss of -42.63% at medium load level, mean and 5% UL Average-UPT loss of {-3.31%, -49.99%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

For Urban Macro (FR1) with 0% grid shift in SBFD deployment case 4, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 93 dB and spatial isolation for co-site adjacent-channel CLI is less than 93dB, assuming SBFD antenna configuration option-3 (same area and half TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#4_UMA_FR1_0%_Sub#10, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.58%, -1.63%} at low load level, mean DL Average-UPT loss of -0.47% and 5% DL Average-UPT gain of 0.45% at medium load level, mean DL Average-UPT loss of -0.14% and 5% DL Average-UPT gain of 3.06% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-17.39%, -38.18%} at low load level, mean and 5% UL Average-UPT loss of {-64.89%, -95.56%} at medium load level, mean and 5% UL Average-UPT loss of {-80.91%, -100.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-9.28%, -25.68%} at low load level, mean and 5% DL Average-UPT loss of {-21.14%, -42.57%} at medium load level, mean and 5% DL Average-UPT loss of {-35.37%, -57.74%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-42.07%, -15.62%} at low load level, mean and 5% UL Average-UPT loss of {-98.64%, -99.60%} at medium load level, mean and 5% UL Average-UPT loss of {-99.97%, -100.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· 
-	In case of using SBFD Alt 2 and large packet size, (SBFD#4_UMA_FR1_0%_Sub#11, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.59%, -4.43%} at low load level, mean and 5% DL Average-UPT loss of {-0.27%, -5.46%} at medium load level, mean DL Average-UPT loss of -0.25% and 5% DL Average-UPT gain of 5.18% at high load level.
· Semi-static SBFD provides mean UL Average-UPT loss of -0.24% and 5% UL Average-UPT gain of 19.56% at low load level, mean UL Average-UPT loss of -0.54% and 5% UL Average-UPT gain of 4.11% at medium load level, mean UL Average-UPT loss of -1.30% and 5% UL Average-UPT gain of 3.01% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-29.43%, -49.38%} at low load level, mean and 5% DL Average-UPT loss of {-53.90%, -77.83%} at medium load level, mean and 5% DL Average-UPT loss of {-70.16%, -81.84%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {25.53%, 5.73%} at low load level, mean and 5% UL Average-UPT loss of {-9.40%, -48.86%} at medium load level, mean and 5% UL Average-UPT loss of {-17.01%, -48.94%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· 
-	In case of using SBFD Alt 3 and large packet size, (SBFD#4_UMA_FR1_0%_Sub#13, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.21%, -0.42%} at low load level, mean DL Average-UPT loss of -0.27% and 5% DL Average-UPT gain of 0.64% at medium load level, mean DL Average-UPT loss of -0.02% and 5% DL Average-UPT gain of 0.73% at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 0.12% and 5% UL Average-UPT loss of -0.97% at low load level, mean UL Average-UPT loss of -0.24% and 5% UL Average-UPT gain of 0.57% at medium load level, mean UL Average-UPT gain of 0.22% and 5% UL Average-UPT loss of -2.55% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-33.45%, -49.00%} at low load level, mean and 5% DL Average-UPT loss of {-60.15%, -82.06%} at medium load level, mean and 5% DL Average-UPT loss of {-74.54%, -85.64%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 28.53% and 5% UL Average-UPT loss of -0.51% at low load level, mean and 5% UL Average-UPT loss of {-10.38%, -43.42%} at medium load level, mean and 5% UL Average-UPT loss of {-18.47%, -49.26%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

[bookmark: _Toc144651826]7.3.1.4.2	Urban Macro (100% grid shift)
5 sources provided the SLS evaluation results for Urban Macro (FR1) with 100% grid shift in SBFD Deployment Case 4. The evaluation results are categorized into 13 sub-cases as in Table 7.3.1.4.2-1~ Table 7.3.1.4.2-5 based on the different key assumptions. Each sub-case is based on one combination of key assumptions.	
Table 7.3.1.4.2-1: Sub-cases for Urban Macro (FR1) with 100% grid shift, no less than 93dB inter-sector isolation, Twice area&same TxRUs in SBFD Deployment Case 4.	
	　
	SBFD#4_UMA_FR1_100%_Sub#1
	SBFD#4_UMA_FR1_100%_Sub#2
	SBFD#4_UMA_FR1_100%_Sub#3

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	O
	O
	O

	
	Opt 2: < 93dB
	　
	　
	　

	
	Opt 3: 93dB
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	O
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	　
	O
	O

	Sources
	1 source ([26])
	4 sources ([18], [26], [28], [32])
	4 sources ([18], [22], [28], [32])





Table 7.3.1.4.2-2: Sub-cases for Urban Macro (FR1) with 100% grid shift, less than 93dB inter-sector isolation, Twice area&same TxRUs in SBFD Deployment Case 4.	
	　
	SBFD#4_UMA_FR1_100%_Sub#4
	SBFD#4_UMA_FR1_100%_Sub#5
	SBFD#4_UMA_FR1_100%_Sub#12

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	　
	　
	　

	
	Opt 2: < 93dB
	O
	O
	O

	
	Opt 3: 93dB
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	O
	O
	O

	Sources
	1 source ([18])
	1 source ([18])
	1 source ([18])





Table 7.3.1.4.2-3: Sub-cases for Urban Macro (FR1) with 100% grid shift, 93dB inter-sector isolation, Twice area&same TxRUs in SBFD Deployment Case 4.	
	　
	SBFD#4_UMA_FR1_100%_Sub#6
	SBFD#4_UMA_FR1_100%_Sub#7

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	　
	　

	
	Opt 2: < 93dB
	　
	　

	
	Opt 3: 93dB
	O
	O

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	O

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	O
	O

	Sources
	2 sources ([18], [28])
	2 sources ([18], [28])




Table 7.3.1.4.2-4: Sub-cases for Urban Macro (FR1) with 100% grid shift, no less than 93dB inter-sector isolation, Same area&half TxRUs in SBFD Deployment Case 4.	
	　
	SBFD#4_UMA_FR1_100%_Sub#8
	SBFD#4_UMA_FR1_100%_Sub#9

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	O
	O

	
	Opt 2: < 93dB
	　
	　

	
	Opt 3: 93dB
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	O

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	O
	O

	Sources
	1 source ([18])
	1 source ([18])





Table 7.3.1.4.2-5: Sub-cases for Urban Macro (FR1) with 100% grid shift, less than 93dB inter-sector isolation, Same area&half TxRUs in SBFD Deployment Case 4.	
	　
	SBFD#4_UMA_FR1_100%_Sub#10
	SBFD#4_UMA_FR1_100%_Sub#11
	SBFD#4_UMA_FR1_100%_Sub#13

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	　
	　
	　

	
	Opt 2: < 93dB
	O
	O
	O

	
	Opt 3: 93dB
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXU}
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbytes
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbytes
	O
	O
	O

	Sources
	1 source ([18])
	1 source ([18])
	1 source ([18])



[bookmark: _Toc144651827]7.3.1.4.2.1	Summary of the observations
For Urban Macro (FR1) with 100% grid shift in SBFD deployment case 4, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and small packet size, (SBFD#4_UMA_FR1_100%_Sub#1, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-1.64%, -15.66%} at low load level, mean and 5% DL Average-UPT loss of {-3.03%, -40.75%} at medium load level, mean and 5% DL Average-UPT loss of {-4.98%, -67.49%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-12.11%, -81.58%} at low load level, mean and 5% UL Average-UPT loss of {-18.27%, -100.00%} at medium load level, mean and 5% UL Average-UPT loss of {-23.70%, -50.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed 5dBs flat noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean DL Average-UPT gain of 8.14% and 5% DL Average-UPT loss of -14.65% at low load level, mean DL Average-UPT gain of 6.70% and 5% DL Average-UPT loss of -33.79% at medium load level, mean DL Average-UPT gain of 5.51% and 5% DL Average-UPT loss of -53.85% at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {150.98%, 31.98%} at low load level, mean UL Average-UPT gain of 131.63% and 5% UL Average-UPT loss of -62.46% at medium load level, mean UL Average-UPT gain of 113.16% and 5% UL Average-UPT loss of -49.98% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed 5dBs flat noise figure model.

-	In case of using SBFD Alt 4 and large packet size, (SBFD#4_UMA_FR1_100%_Sub#2, 4 sources)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.35%, -2.64%} at low load level, mean and 5% DL Average-UPT loss of {-3.31%, -9.41%} at medium load level, mean and 5% DL Average-UPT loss of {-5.38%, -7.68%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-13.50%, -24.39%} at low load level, mean and 5% UL Average-UPT loss of {-21.26%, -0.53%} at medium load level, mean and 5% UL Average-UPT loss of {-16.74%, -0.90%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.35%, -0.16%} at low load level, mean and 5% DL Average-UPT loss of {-2.56%, -4.62%} at medium load level, mean and 5% DL Average-UPT loss of {-3.36%, -5.77%} at high load level.
· Semi-static SBFD provides no change on mean UL Average-UPT and mean UL Average-UPT loss of -0.79% at low load level, mean and 5% UL Average-UPT loss of {-0.27%, -0.53%} at medium load level, mean and 5% UL Average-UPT loss of {-0.60%, -0.90%} at high load level.
· With 53dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-7.38%, -29.61%} at low load level, mean and 5% DL Average-UPT loss of {-8.14%, -38.48%} at medium load level, mean and 5% DL Average-UPT loss of {-8.47%, -53.30%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-20.43%, -62.20%} at low load level, mean and 5% UL Average-UPT loss of {-37.37%, -43.95%} at medium load level, mean and 5% UL Average-UPT loss of {-46.03%, -49.77%} at high load level.
· With piecewise noise figure model assumed by 2 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.35%, -1.40%} at low load level, mean and 5% DL Average-UPT loss of {-2.94%, -7.02%} at medium load level, mean and 5% DL Average-UPT loss of {-4.37%, -6.72%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-6.75%, -12.59%} at low load level, mean and 5% UL Average-UPT loss of {-26.88%, -44.22%} at medium load level, mean and 5% UL Average-UPT loss of {-37.96%, -50.22%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-14.40%, -56.57%} at low load level, mean and 5% DL Average-UPT loss of {-12.97%, -67.55%} at medium load level, mean and 5% DL Average-UPT loss of {-11.57%, -98.92%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-27.36%, -100.00%} at low load level, mean UL Average-UPT loss of -21.26% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT loss of -16.74% and no change on 5% UL Average-UPT at high load level.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.85%, -3.79%} at low load level, mean and 5% DL Average-UPT loss of {-5.76%, -13.28%} at medium load level, mean and 5% DL Average-UPT loss of {-10.65%, -22.06%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {21.64%, 32.42%} at low load level, mean and 5% UL Average-UPT gain of {13.37%, 10.67%} at medium load level, mean and 5% UL Average-UPT loss of {-11.43%, -3.28%} at high load level.
· With 49dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {4.89%, 2.11%} at low load level, mean and 5% DL Average-UPT loss of {-1.69%, -4.04%} at medium load level, mean and 5% DL Average-UPT loss of {-4.00%, -6.91%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {21.64%, 32.42%} at low load level, mean and 5% UL Average-UPT gain of {13.37%, 38.67%} at medium load level, mean UL Average-UPT loss of -11.43% and 5% UL Average-UPT gain of 11.31% at high load level.
· With 53dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-13.13%, -37.88%} at low load level, mean and 5% DL Average-UPT loss of {-15.07%, -47.73%} at medium load level, mean and 5% DL Average-UPT loss of {-16.61%, -67.30%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {18.52%, 14.39%} at low load level, mean and 5% UL Average-UPT loss of {-7.47%, -45.62%} at medium load level, mean and 5% UL Average-UPT loss of {-19.90%, -49.98%} at high load level.
· With piecewise noise figure model assumed by 3 sources, 
· Semi-static SBFD provides mean DL Average-UPT gain of 0.92% and 5% DL Average-UPT loss of -3.63% at low load level, mean and 5% DL Average-UPT loss of {-2.78%, -6.96%} at medium load level, mean and 5% DL Average-UPT loss of {-6.16%, -9.52%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {19.66%, 50.68%} at low load level, mean and 5% UL Average-UPT gain of {6.51%, 21.34%} at medium load level, mean and 5% UL Average-UPT loss of {-40.50%, -6.56%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-23.63%, -72.14%} at low load level, mean and 5% DL Average-UPT loss of {-21.39%, -75.87%} at medium load level, mean and 5% DL Average-UPT loss of {-18.08%, -100.00%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 41.11% and 5% UL Average-UPT loss of -100.00% at low load level, mean UL Average-UPT gain of 53.47% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT gain of 50.89% and no change on 5% UL Average-UPT at high load level.
· 
-	In case of using SBFD Alt 2 and large packet size, (SBFD#4_UMA_FR1_100%_Sub#3, 4 sources)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.30%, -0.16%} at low load level, mean and 5% DL Average-UPT loss of {-1.61%, -3.59%} at medium load level, mean and 5% DL Average-UPT loss of {-3.21%, -3.92%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {0%, 2.39%} at low load level, mean and 5% UL Average-UPT gain of {0%, 1.56%} at medium load level, mean UL Average-UPT gain {0%, 0.03%} and 5% UL Average-UPT loss of {0%, -3.00%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.30%, -0.16%} at low load level, mean and 5% DL Average-UPT loss of {-2.67%, -3.59%} at medium load level, mean and 5% DL Average-UPT loss of {-4.17%, -3.79%} at high load level.
· Semi-static SBFD provides no change on mean and 5% UL Average-UPT at all load levels. 
· With 53dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.35%, -1.87%} at low load level, mean and 5% DL Average-UPT loss of {-1.59%, -4.64%} at medium load level, mean and 5% DL Average-UPT loss of {-3.09%, -3.95%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {0.02%, 1.20%} at low load level, mean and 5% UL Average-UPT gain of {0.04%, 0.78%} at medium load level, mean UL Average-UPT gain of 0.01% and 5% UL Average-UPT loss of -1.50% at high load level.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-22.30%, -21.49%} at low load level, mean and 5% DL Average-UPT loss of {-24.57%, -31.46%} at medium load level, mean and 5% DL Average-UPT loss of {-25.84%, -51.80%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {90.01%, 94.35%} at low load level, mean and 5% UL Average-UPT gain of {94.07%, 58.67%} at medium load level, mean and 5% UL Average-UPT gain of {36.70%, 38.16%} at high load level.
· With 49dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-24.13%, -15.39%} at low load level, mean and 5% DL Average-UPT loss of {-24.57%, -17.56%} at medium load level, mean and 5% DL Average-UPT loss of {-25.84%, -33.07%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {101.42%, 94.35%} at low load level, mean and 5% UL Average-UPT gain of {95.42%, 66.67%} at medium load level, mean and 5% UL Average-UPT gain of {46.12%, 52.46%} at high load level.
· With 53dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-18.21%, -45.92%} at low load level, mean and 5% DL Average-UPT loss of {-23.60%, -47.81%} at medium load level, mean and 5% DL Average-UPT loss of {-31.85%, -60.56%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {43.40%, 75.77%} at low load level, mean and 5% UL Average-UPT gain of {19.46%, 5.71%} at medium load level, mean and 5% UL Average-UPT gain of {16.70%, 3.15%} at high load level.
· With piecewise noise figure model assumed by 3 sources, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-23.21%, -18.44%} at low load level, mean and 5% DL Average-UPT loss of {-24.64%, -24.51%} at medium load level, mean and 5% DL Average-UPT loss of {-26.76%, -47.06%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {95.72%, 107.56%} at low load level, mean and 5% UL Average-UPT gain of {94.75%, 62.67%} at medium load level, mean and 5% UL Average-UPT gain of {41.41%, 45.31%} at high load level.
· With flat noise figure model assumed by 1 source, 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-14.13%, -66.67%} at low load level, mean and 5% DL Average-UPT loss of {-13.05%, -53.06%} at medium load level, mean and 5% DL Average-UPT loss of {-13.25%, -51.80%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 20.00% and no change on 5% UL Average-UPT at low load level, mean UL Average-UPT gain of 5.99% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT gain of 5.99% and no change on 5% UL Average-UPT at high load level.

For Urban Macro (FR1) with 100% grid shift in SBFD deployment case 4, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 93 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#4_UMA_FR1_100%_Sub#4, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.57%, -2.36%} at low load level, mean and 5% DL Average-UPT loss of {-1.82%, -3.83%} at medium load level, mean and 5% DL Average-UPT loss of {-0.47%, -0.80%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-12.52%, -27.69%} at low load level, mean and 5% UL Average-UPT loss of {-51.61%, -86.04%} at medium load level, mean and 5% UL Average-UPT loss of {-73.56%, -99.04%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-2.02%, -1.86%} at low load level, mean and 5% DL Average-UPT loss of {-4.42%, -12.07%} at medium load level, mean and 5% DL Average-UPT loss of {-3.75%, -12.26%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT loss of -14.91% and 5% UL Average-UPT gain of 118.16% at low load level, mean and 5% UL Average-UPT loss of {-89.10%, -94.81%} at medium load level, mean and 5% UL Average-UPT loss of {-99.26%, -100.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 2 and large packet size, (SBFD#4_UMA_FR1_100%_Sub#5, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean DL Average-UPT loss of -0.27% and 5% DL Average-UPT gain of 0.10% at low load level, mean and 5% DL Average-UPT loss of {-1.23%, -3.47%} at medium load level, mean DL Average-UPT gain of 0.14% and 5% DL Average-UPT loss of -5.10% at high load level.
· Semi-static SBFD provides mean UL Average-UPT loss of -0.25% and 5% UL Average-UPT gain of 12.81% at low load level, mean UL Average-UPT gain of 0.22% and 5% UL Average-UPT loss of -0.23% at medium load level, mean UL Average-UPT loss of -1.99% and 5% UL Average-UPT gain of 6.14% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-21.93%, -24.74%} at low load level, mean and 5% DL Average-UPT loss of {-32.89%, -41.14%} at medium load level, mean and 5% DL Average-UPT loss of {-48.16%, -67.55%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {57.13%, 141.70%} at low load level, mean and 5% UL Average-UPT gain of {14.58%, 10.73%} at medium load level, mean UL Average-UPT gain of 5.58% and 5% UL Average-UPT loss of -0.43% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
-	In case of using SBFD Alt 3 and large packet size, (SBFD#4_UMA_FR1_100%_Sub#12, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean DL Average-UPT loss of -0.21% and 5% DL Average-UPT gain of 1.77% at low load level, mean and 5% DL Average-UPT loss of {-1.55%, -2.81%} at medium load level, mean and 5% DL Average-UPT loss of {-0.84%, -5.98%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT loss of -0.36% and 5% UL Average-UPT gain of 11.81% at low load level, mean UL Average-UPT loss of -0.60% and 5% UL Average-UPT gain of 15.27% at medium load level, mean UL Average-UPT loss of -4.04% and 5% UL Average-UPT gain of 11.05% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-26.35%, -28.62%} at low load level, mean and 5% DL Average-UPT loss of {-39.58%, -49.07%} at medium load level, mean and 5% DL Average-UPT loss of {-56.22%, -72.83%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {64.82%, 134.95%} at low load level, mean and 5% UL Average-UPT gain of {14.42%, 8.36%} at medium load level, mean UL Average-UPT gain of 5.10% and 5% UL Average-UPT loss of -0.66% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

For Urban Macro (FR1) with 100% grid shift in SBFD deployment case 4, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 93 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#4_UMA_FR1_100%_Sub#6, 2 sources)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.35%, -1.40%} at low load level, mean and 5% DL Average-UPT loss of {-2.94%, -7.02%} at medium load level, mean and 5% DL Average-UPT loss of {-4.37%, -6.72%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-6.75%, -12.59%} at low load level, mean and 5% UL Average-UPT loss of {-26.88%, -44.22%} at medium load level, mean and 5% UL Average-UPT loss of {-37.96%, -50.22%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.35%, -0.16%} at low load level, mean and 5% DL Average-UPT loss of {-2.56%, -4.62%} at medium load level, mean and 5% DL Average-UPT loss of {-3.36%, -5.77%} at high load level.
· Semi-static SBFD provides no change on mean UL Average-UPT and mean UL Average-UPT loss of -0.79% at low load level, mean and 5% UL Average-UPT loss of {-0.27%, -0.53%} at medium load level, mean and 5% UL Average-UPT loss of {-0.60%, -0.90%} at high load level.
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.35%, -2.64%} at low load level, mean and 5% DL Average-UPT loss of {-3.31%, -9.41%} at medium load level, mean and 5% DL Average-UPT loss of {-5.38%, -7.68%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-13.50%, -24.39%} at low load level, mean and 5% UL Average-UPT loss of {-53.48%, -87.91%} at medium load level, mean and 5% UL Average-UPT loss of {-75.32%, -99.53%} at high load level.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {3.11%, 2.27%} at low load level, mean and 5% DL Average-UPT loss of {-5.76%, -13.28%} at medium load level, mean and 5% DL Average-UPT loss of {-10.65%, -22.06%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {9.77%, 89.73%} at low load level, mean and 5% UL Average-UPT loss of {-30.95%, -17.62%} at medium load level, mean and 5% UL Average-UPT loss of {-65.59%, -53.26%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT gain of {8.86%, 8.16%} at low load level, mean and 5% DL Average-UPT loss of {-2.78%, -6.96%} at medium load level, mean and 5% DL Average-UPT loss of {-6.16%, -9.52%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {23.63%, 50.68%} at low load level, mean and 5% UL Average-UPT gain of {6.51%, 56.00%} at medium load level, mean and 5% UL Average-UPT loss of {-40.50%, -6.56%} at high load level.
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-2.63%, -3.63%} at low load level, mean and 5% DL Average-UPT loss of {-8.74%, -19.60%} at medium load level, mean and 5% DL Average-UPT loss of {-15.14%, -34.60%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT loss of -4.08% and 5% UL Average-UPT gain of 128.79% at low load level, mean and 5% UL Average-UPT loss of {-68.40%, -91.25%} at medium load level, mean and 5% UL Average-UPT loss of {-90.69%, -99.95%} at high load level.
· All results assumed piecewise linear noise figure model.

-	In case of using SBFD Alt 2 and large packet size, (SBFD#4_UMA_FR1_100%_Sub#7, 2 sources)
· For operator 1 (Legacy TDD operator):
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.30%, -0.16%} at low load level, mean and 5% DL Average-UPT loss of {-1.61%, -3.59%} at medium load level, mean and 5% DL Average-UPT loss of {-3.21%, -3.92%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {0%, 2.39%} at low load level, mean and 5% UL Average-UPT gain of {0%, 1.56%} at medium load level, mean UL Average-UPT gain {0%, 0.03%} and 5% UL Average-UPT loss of {0%, -3.00%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.30%, -0.16%} at low load level, mean and 5% DL Average-UPT loss of {-2.67%, -3.59%} at medium load level, mean and 5% DL Average-UPT loss of {-4.17%, -3.79%} at high load level.
· Semi-static SBFD provides no change on mean and 5% UL Average-UPT at all load levels. 
· With 53dBm BS transmission power assumed by 2 sources,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.35%, -1.87%} at low load level, mean and 5% DL Average-UPT loss of {-1.59%, -4.64%} at medium load level, mean and 5% DL Average-UPT loss of {-3.09%, -3.95%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {0.02%, 1.20%} at low load level, mean and 5% UL Average-UPT gain of {0.04%, 0.78%} at medium load level, mean UL Average-UPT gain of 0.01% and 5% UL Average-UPT loss of -1.50% at high load level.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator):
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-24.13%, -15.39%} at low load level, mean and 5% DL Average-UPT loss of {-24.72%, -17.56%} at medium load level, mean and 5% DL Average-UPT loss of {-25.84%, -33.07%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {101.42%, 120.78%} at low load level, mean and 5% UL Average-UPT gain of {95.42%, 58.67%} at medium load level, mean and 5% UL Average-UPT gain of {36.70%, 38.16%} at high load level.
· With 49dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-24.13%, -15.07%} at low load level, mean and 5% DL Average-UPT loss of {-24.64%, -17.54%} at medium load level, mean and 5% DL Average-UPT loss of {-25.84%, -33.01%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {127.81%, 85.73%} at low load level, mean and 5% UL Average-UPT gain of {100.78%, 62.67%} at medium load level, mean and 5% UL Average-UPT gain of {41.41%, 45.31%} at high load level.
· With 53dBm BS transmission power assumed by 1 source,
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-22.30%, -25.18%} at low load level, mean and 5% DL Average-UPT loss of {-34.16%, -42.56%} at medium load level, mean and 5% DL Average-UPT loss of {-50.45%, -69.33%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {66.80%, 151.54%} at low load level, mean and 5% UL Average-UPT gain of {32.94%, 11.43%} at medium load level, mean and 5% UL Average-UPT gain of {27.41%, 6.30%} at high load level.
· All results assumed piecewise linear noise figure model.
· 
For Urban Macro (FR1) with 100% grid shift in SBFD deployment case 4, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, assuming SBFD antenna configuration option-3 (same area and half TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#4_UMA_FR1_100%_Sub#8, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.85%, -4.09%} at low load level, mean and 5% DL Average-UPT loss of {-3.86%, -8.37%} at medium load level, mean and 5% DL Average-UPT loss of {-5.78%, -10.32%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-15.39%, -35.58%} at low load level, mean and 5% UL Average-UPT loss of {-60.53%, -94.72%} at medium load level, mean and 5% UL Average-UPT loss of {-80.17%, -100.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-9.17%, -27.31%} at low load level, mean and 5% DL Average-UPT loss of {-24.55%, -46.85%} at medium load level, mean and 5% DL Average-UPT loss of {-41.86%, -71.47%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT loss of -18.90% and 5% UL Average-UPT gain of 8.58% at low load level, mean and 5% UL Average-UPT loss of {-78.70%, -98.48%} at medium load level, mean and 5% UL Average-UPT loss of {-93.51%, -100.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

-	In case of using SBFD Alt 2 and large packet size, (SBFD#4_UMA_FR1_100%_Sub#9, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.68%, -3.65%} at low load level, mean and 5% DL Average-UPT loss of {-2.41%, -8.91%} at medium load level, mean and 5% DL Average-UPT loss of {-4.31%, -9.32%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-0.11%, -0.03%} at low load level, mean and 5% UL Average-UPT loss of {-0.25%, -0.19%} at medium load level, mean and 5% UL Average-UPT loss of {-0.46%, -2.52%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-28.40%, -43.04%} at low load level, mean and 5% DL Average-UPT loss of {-49.73%, -71.00%} at medium load level, mean and 5% DL Average-UPT loss of {-68.63%, -84.97%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {44.21%, 20.49%} at low load level, mean UL Average-UPT gain of 9.13% and 5% UL Average-UPT loss of -44.46% at medium load level, mean and 5% UL Average-UPT loss of {-0.53%, -51.86%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.

For Urban Macro (FR1) with 100% grid shift in SBFD deployment case 4, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 93 dB, assuming SBFD antenna configuration option-3 (same area and half TxRUs):
-	In case of using SBFD Alt 4 and large packet size, (SBFD#4_UMA_FR1_100%_Sub#10, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.81%, -3.88%} at low load level, mean and 5% DL Average-UPT loss of {-1.97%, -6.26%} at medium load level, mean and 5% DL Average-UPT loss of {-1.44%, -5.50%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-15.01%, -34.63%} at low load level, mean and 5% UL Average-UPT loss of {-58.84%, -93.05%} at medium load level, mean and 5% UL Average-UPT loss of {-78.87%, -99.99%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-8.49%, -23.98%} at low load level, mean and 5% DL Average-UPT loss of {-19.54%, -41.04%} at medium load level, mean and 5% DL Average-UPT loss of {-32.15%, -61.01%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT loss of {-29.41%, -0.27%} at low load level, mean and 5% UL Average-UPT loss of {-94.71%, -98.95%} at medium load level, mean and 5% UL Average-UPT loss of {-99.78%, -100.00%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· 
-	In case of using SBFD Alt 2 and large packet size, (SBFD#4_UMA_FR1_100%_Sub#11, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.72%, -3.26%} at low load level, mean and 5% DL Average-UPT loss of {-2.02%, -5.91%} at medium load level, mean and 5% DL Average-UPT loss of {-3.03%, -10.86%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {0.12%, 0.08%} at low load level, mean UL Average-UPT loss of -0.25% and 5% UL Average-UPT gain of 1.43% at medium load level, mean UL Average-UPT loss of -0.60% and 5% UL Average-UPT gain of 1.34% at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-27.94%, -41.25%} at low load level, mean and 5% DL Average-UPT loss of {-48.65%, -69.41%} at medium load level, mean and 5% DL Average-UPT loss of {-67.26%, -84.37%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {34.62%, 11.73%} at low load level, mean and 5% UL Average-UPT loss of {-6.35%, -44.50%} at medium load level, mean and 5% UL Average-UPT loss of {-18.07%, -52.72%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· 
-	In case of using SBFD Alt 3 and large packet size, (SBFD#4_UMA_FR1_100%_Sub#13, one source)
· For operator 1 (Legacy TDD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-0.68%, -2.18%} at low load level, mean and 5% DL Average-UPT loss of {-2.12%, -6.56%} at medium load level, mean and 5% DL Average-UPT loss of {-3.27%, -12.27%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 0.21% and 5% UL Average-UPT loss of -0.49% at low load level, mean and 5% UL Average-UPT loss of {-0.22%, -0.14%} at medium load level, mean and 5% UL Average-UPT loss of {-0.60%, -0.09%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
· For operator 2 (SBFD operator): 
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-32.32%, -46.51%} at low load level, mean and 5% DL Average-UPT loss of {-55.11%, -76.17%} at medium load level, mean and 5% DL Average-UPT loss of {-72.61%, -86.84%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {40.17%, 9.80%} at low load level, mean and 5% UL Average-UPT loss of {-6.72%, -45.00%} at medium load level, mean and 5% UL Average-UPT loss of {-18.29%, -52.48%} at high load level.
· All results assumed 53dBm BS transmission power.
· All results assumed piecewise linear noise figure model.
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[bookmark: _Toc144651829]7.3.2.1	FR1
[bookmark: _Toc144651830]7.3.2.1.1	Scheme-1 (PUSCH repetition type A without joint channel estimation)
For coverage performance evaluation of SBFD in FR1, 11 sources ([34], [17], [36], [18], [19], [20], [25], [26], [28], [31], [32]) provided 36 samples for evaluation results, assuming PUSCH repetition type A without joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	6 samples (sample 1, 2, 3, 25, 26, 33) from 3 sources ([34], [36], [28]) are based on evaluation method option-1 (Example-1)
-	3 samples (sample 3, 25, 33) from 3 sources ([34], [36], [28]) show a MCL gain of {3.40~5.82}dB for SBFD, assuming INR of co-site inter-sector interference as {-5.44~-10.30}dB, total INR of all inter-site gNB-gNB CLI as {-3.40~15.40}dB, total INR of all UE-gNB interference as {-19.70~37.76}dB
-	3 samples (sample 1, 2, 26) from one source ([36]) show a MCL gain of {0.00~0.90}dB for SBFD, assuming INR of co-site inter-sector interference as {-5.50~19.40}dB, total INR of all inter-site gNB-gNB CLI as {-3.40~1.40}dB, total INR of all UE-gNB interference as {-14.90~-19.70}dB
-	15 samples (sample 4, 5, 6, 7, 8, 9, 27, 28, 29, 30, 31, 32, 34, 35, 36) from 5 sources ([17], [25], [28], [31], [32]) are based on evaluation method option-1 (Example-2)
-	5 samples (sample 4, 7, 27, 30, 34) from 5 sources ([17], [25], [28], [31], [32]) show a MCL gain of {4.91~6.93}dB for SBFD, assuming low load with ∆ as {0.14~1.14}dB
-	5 samples (sample 5, 8, 28, 31, 35) from 5 sources ([17], [25], [28], [31], [32]) show a MCL gain of {4.71~6.44}dB for SBFD, assuming medium load with ∆ as {0.28~1.46}dB
-	5 samples (sample 6, 9, 29, 32, 36) from 5 sources ([17], [25], [28], [31], [32]) show a MCL gain of {3.38~6.38}dB for SBFD, assuming high load with ∆ as {1.45~2.47}dB
-	9 samples (sample 10, 11, 12, 13, 14, 15, 16, 17, 18) from 2 sources ([18], [26]) are based on evaluation method option-1 (Example-3)
-	Two samples (sample 10, 13) from two sources ([26], [18]) show a MCL gain of {4.30~5.30}dB for SBFD, assuming low load
-	Two samples (sample 11, 14) from two sources ([26], [18]) show a MCL gain of {1.2~4.68}dB for SBFD, assuming medium load
-	Two samples (sample 12, 15) from two sources ([26], [18]) show a MCL gain of {0.48~4.74}dB for SBFD, assuming high load
-	One samples (sample 16) from one source ([18]) show a MCL gain of 1.9dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots
-	One samples (sample 17) from one source ([18]) show a MCL gain of 0.65dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots
-	One samples (sample 18) from one source ([18]) show a MCL gain of 0.21dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots
-	Note: RAN1 agreed that interference samples should be independently updated/generated in each slot. However, samples 16-18 are based on new interference one per group of 4 slots.
4 samples (sample 21, 22, 23, 24) from one source ([19]) are based on evaluation method option-2
-	One sample (sample 21) from one source ([19]) show a MCL gain of 3.20dB for SBFD, assuming 4 aggressor inter-site gNBs with 5dB INR for each inter-site gNB-gNB CLI, 4 aggressor UEs with 0dB INR for each UE-gNB interference, without UL resource muting
-	One sample (sample 23) from one source ([19]) show a MCL gain of 6.70 dB for SBFD, assuming 4 aggressor inter-site gNBs with 5dB INR for each inter-site gNB-gNB CLI, 4 aggressor UEs with 0dB INR for each UE-gNB interference, with UL resource muting
-	One sample (sample 22) from one source ([19]) shows a MCL gain of 0.50dB for SBFD, assuming 4 aggressor inter-site gNBs with 20dB INR for each inter-site gNB-gNB CLI, 4 aggressor UEs with 5dB INR for each UE-gNB interference, without UL resource muting 
-	One sample (sample 24) from one source ([19]) shows a MCL gain of 3.70dB for SBFD, assuming 4 aggressor inter-site gNBs with 20dB INR for each inter-site gNB-gNB CLI, 4 aggressor UEs with 5dB INR for each UE-gNB interference, with UL resource muting

[bookmark: _Toc144651831]7.3.2.1.2	Scheme-2 (SBFD with TBoMS PUSCH without joint channel estimation)
For coverage performance evaluation of SBFD in FR1, 4 sources ([17], [28], [31], [32]) provided 13 samples for evaluation results, assuming SBFD with TBoMS PUSCH without joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	One sample (sample 10) from one source ([28]) are based on evaluation method option-1 (Example-1)
-	One sample (sample 10) from one source ([28]) show a MCL gain of 5.73dB for SBFD, assuming INR of co-site inter-sector interference as -5.44dB, total INR of all inter-site gNB-gNB CLI as 15.40dB, total INR of all UE-gNB interference as 23.30dB
-	12 samples (sample 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 12, 13) from 4 sources ([17], [28], [31], [32]) are based on evaluation method option-1 (Example-2)
-	4 samples (sample 1, 4, 7, 11) from 4 sources ([17], [28], [31], [32]) show a MCL gain of {4.40~6.12}dB for SBFD, assuming low load with ∆ as {0.14~1.14}dB
-	4 samples (sample 2, 5, 8, 12) from 4 sources ([17], [28], [31], [32]) show a MCL gain of {4.00~5.79}dB for SBFD, assuming medium load with ∆ as {0.43~1.46}dB
-	3 samples (sample 3, 6, 13) from 3 sources ([17], [28], [32]) show a MCL gain of {3.06~4.72}dB for SBFD, assuming high load with ∆ as {1.45~2.19}dB
-	One sample (sample 9) from one source ([31]) show a MCL gain of 2.83dB for SBFD, assuming high load with ∆ as 2.47dB
[bookmark: _Toc144651832]7.3.2.1.3	Scheme-3 (PUSCH repetition type A with joint channel estimation)
For coverage performance evaluation of SBFD in FR1, 5 sources ([17], [26], [28], [31], [32]) provided 16 samples for evaluation results, assuming PUSCH repetition type A with joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	One sample (sample 11) from one source ([28]) are based on evaluation method option-1 (Example-1)
-	One sample (sample 11) from one source ([28]) show a MCL gain of 6.26dB for SBFD, assuming INR of co-site inter-sector interference as -5.44dB, total INR of all inter-site gNB-gNB CLI as 15.40dB, total INR of all UE-gNB interference as 23.30dB
-	12 samples (sample 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14) from 4 sources ([17], [28], [31], [32]) are based on evaluation method option-1 (Example-2)
-	4 samples (sample 2, 5, 8, 12) from 4 sources ([17], [28], [31], [32]) show a MCL gain of {5.76~6.75}dB for SBFD, assuming low load with ∆ as {0.14~1.14}dB
-	4 samples (sample 3, 6, 9, 13) from 4 sources ([17], [28], [31], [32]) show a MCL gain of {5.50~6.66}dB for SBFD, assuming medium load with ∆ as {0.28~1.46}dB
-	4 samples (sample 4, 7, 10, 14) from 4 sources ([17], [28], [31], [32]) show a MCL gain of {4.23~5.94}dB for SBFD, assuming high load with ∆ as {1.45~2.47}dB
-	3 samples (sample 15, 16, 17) from one source ([26]) are based on evaluation method option-1 (Example-3)
-	One sample (sample 15) from one source ([26]) show a MCL gain of 5.88dB for SBFD, assuming low load
-	One sample (sample 16) from one source ([26]) show a MCL gain of 5.50dB for SBFD, assuming medium load
-	One sample (sample 17) from one source ([26]) show a MCL gain of 4.77dB for SBFD, assuming high load
[bookmark: _Toc144651833]7.3.2.1.4	Scheme-4 (SBFD with TBoMS PUSCH with joint channel estimation)
For coverage performance evaluation of SBFD in FR1, 5 sources ([17], [26], [28], [31], [32]) provided 16 samples for evaluation results, assuming SBFD with TBoMS PUSCH with joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	One sample (sample 11) from one source ([28]) are based on evaluation method option-1 (Example-1)
-	One sample (sample 11) from one source ([28]) show a MCL gain of 5.96dB for SBFD, assuming INR of co-site inter-sector interference as -5.44dB, total INR of all inter-site gNB-gNB CLI as 15.40dB, total INR of all UE-gNB interference as 23.30dB
-	12 samples (sample 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14) from 4 sources ([17], [28], [31], [32]) are based on evaluation method option-1 (Example-2)
-	4 samples (sample 2, 5, 8, 12) from 4 sources ([17], [28], [31], [32]) show a MCL gain of {5.19~6.35}dB for SBFD, assuming low load with ∆ as {0.14~1.14}dB
-	4 samples (sample 3, 6, 9, 13) from 4 sources ([17], [28], [31], [32]) show a MCL gain of {5.07~5.99}dB for SBFD, assuming medium load with ∆ as {0.43~1.46}dB
-	4 samples (sample 4, 7, 10, 14) from 4 sources ([17], [28], [31], [32]) show a MCL gain of {4.16~5.15}dB for SBFD, assuming high load with ∆ as {1.45~2.47}dB
-	3 samples (sample 15, 16, 17) from one source ([26]) are based on evaluation method option-1 (Example-3)
-	One sample (sample 15) from one source ([26]) show a MCL gain of 6.88dB for SBFD, assuming low load
-	One sample (sample 16) from one source ([26]) show a MCL gain of 6.10dB for SBFD, assuming medium load
-	One sample (sample 17) from one source ([26]) show a MCL gain of 5.30dB for SBFD, assuming high load
[bookmark: _Toc144651834]7.3.2.2	FR2-1
[bookmark: _Toc144651835]7.3.2.2.1	Scheme-1 (PUSCH repetition type A without joint channel estimation)
For coverage performance evaluation of SBFD in FR2-1, 4 sources ([36], [20], [28], [32]) provided 10 samples for evaluation results, assuming PUSCH repetition type A without joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	5 samples (sample 1, 2, 5, 6, 10) from 2 sources ([36], [28]) are based on evaluation method option-1 (Example-1)
-	5 samples (sample 1, 2, 5, 6, 10) from 2 sources ([36], [28]) show a MCL gain of {6.10~8.46}dB for SBFD, assuming INR of co-site inter-sector interference as {-0.25~-22.00}dB, total INR of all inter-site gNB-gNB CLI as {-16.15~-42.00}dB, total INR of all UE-gNB interference as {-3.50~22.44}dB
-	3 samples (sample 7, 8, 9) from one source ([32]) are based on evaluation method option-1 (Example-2)
-	One sample (sample 7) from one source ([32]) show a MCL gain of 6.92dB for SBFD, assuming low load with ∆ as 0.22dB
-	One sample (sample 8) from one source ([32]) show a MCL gain of 6.26dB for SBFD, assuming medium load with ∆ as 1.02dB
-	One sample (sample 9) from one source ([32]) show a MCL gain of 5.86dB for SBFD, assuming high load with ∆ as 1.51dB
[bookmark: _Toc144651836]7.3.2.2.2	Scheme-2 (SBFD with TBoMS PUSCH without joint channel estimation)
For coverage performance evaluation of SBFD in FR2-1, 2 sources ([28], [32]) provided 4 samples for evaluation results, assuming SBFD with TBoMS PUSCH without joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	One sample (sample 4) from one source ([28]) are based on evaluation method option-1 (Example-1)
-	One sample (sample 4) from one source ([28]) show a MCL gain of 7.66dB for SBFD, assuming INR of co-site inter-sector interference as -1.17dB, total INR of all inter-site gNB-gNB CLI as -16.15dB, total INR of all UE-gNB interference as 22.44dB
-	3 samples (sample 1, 2, 3) from one source ([32]) are based on evaluation method option-1 (Example-2)
-	One sample (sample 1) from one source ([32]) show a MCL gain of 5.63dB for SBFD, assuming low load with ∆ as 0.22dB
-	One sample (sample 2) from one source ([32]) show a MCL gain of 4.94dB for SBFD, assuming medium load with ∆ as 1.02dB
-	One sample (sample 3) from one source ([32]) show a MCL gain of 4.49dB for SBFD, assuming high load with ∆ as 1.51dB
[bookmark: _Toc144651837]7.3.2.2.3	Scheme-3 (PUSCH repetition type A with joint channel estimation)
For coverage performance evaluation of SBFD in FR2-1, 2 sources ([28], [32]) provided 4 samples for evaluation results, assuming PUSCH repetition type A with joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	One sample (sample 4) from one source ([28]) are based on evaluation method option-1 (Example-1)
-	One sample (sample 4) from one source ([28]) show a MCL gain of 8.76dB for SBFD, assuming INR of co-site inter-sector interference as -1.17dB, total INR of all inter-site gNB-gNB CLI as -16.15dB, total INR of all UE-gNB interference as 22.44dB
-	3 samples (sample 1, 2, 3) from one source ([32]) are based on evaluation method option-1 (Example-2)
-	One sample (sample 1) from one source ([32]) show a MCL gain of 7.01dB for SBFD, assuming low load with ∆ as 0.22dB
-	One sample (sample 2) from one source ([32]) show a MCL gain of 6.98dB for SBFD, assuming medium load with ∆ as 1.02dB
-	One sample (sample 3) from one source ([32]) show a MCL gain of 6.59dB for SBFD, assuming high load with ∆ as 1.51dB
[bookmark: _Toc144651838]7.3.2.2.4	Scheme-4 (SBFD with TBoMS PUSCH with joint channel estimation)
For coverage performance evaluation of SBFD in FR2-1, 2 sources ([28], [32]) provided 4 samples for evaluation results, assuming SBFD with TBoMS PUSCH with joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	One sample (sample 4) from one source ([28]) are based on evaluation method option-1 (Example-1)
-	One sample (sample 4) from one source ([28]) show a MCL gain of 7.82dB for SBFD, assuming INR of co-site inter-sector interference as -1.17dB, total INR of all inter-site gNB-gNB CLI as -16.15dB, total INR of all UE-gNB interference as 22.44dB
-	3 samples (sample 1, 2, 3) from one source ([32]) are based on evaluation method option-1 (Example-2)
-	One sample (sample 1) from one source ([32]) show a MCL gain of 6.44dB for SBFD, assuming low load with ∆ as 0.22dB
-	One sample (sample 2) from one source ([32]) show a MCL gain of 5.81dB for SBFD, assuming medium load with ∆ as 1.02dB
-	One sample (sample 3) from one source ([32]) show a MCL gain of 5.38dB for SBFD, assuming high load with ∆ as 1.51dB
[bookmark: _Toc4836][bookmark: _Toc141084631][bookmark: _Toc144651839]7.4	Performance evaluation results of schemes for SBFD
[bookmark: _Toc13599][bookmark: _Toc141084632][bookmark: _Toc144651840]7.4.1	Dynamic SBFD
The detailed evaluation assumptions and results for dynamic SBFD compared to semi-static SBFD or dynamic TDD is provided in Annex B.3.1. 
UPT and latency gain/increase of dynamic SBFD compared to baseline (dynamic TDD or semi-static SBFD) for Indoor office (FR1) and Urban Macro (FR1) are summarized in sub-sections 7.4.1.1 and 7.4.1.2 respectively. For UPT, the gain is calculated as: Gain (%) = dynamic SBFD UPT / baseline UPT – 1. For Latency, the increase is calculated as: Increase (%) = dynamic SBFD latency / baseline latency – 1.
Evaluation results of dynamic SBFD for Dense Urban Macro layer (FR1) from one source can be found in Annex B.3.1.3. 
For dynamic SBFD Option 2 (“dSBFD Opt 2” in Annex B.3.1), an ‘X’ symbol can be used as either an SBFD symbol or a full DL symbol. For dynamic SBFD Option 3 (“dSBFD Opt 3” in Annex B.3.1), an ‘X’ symbol can be used as an SBFD symbol, a full DL symbol or a full UL symbol.
For dynamic SBFD, [40] and [33] determine whether an ‘X’ symbol is used as an SBFD symbol or a non-SBFD symbol (full DL symbol for dynamic SBFD Option 2 or full DL/UL symbol for dynamic SBFD Option 3) based on the required resources for DL/UL traffic per 5 slots. [41] determines whether an ‘X’ symbol is used as an SBFD symbol or a non-SBFD symbol (full DL symbol for dynamic SBFD Option 2 or full DL/UL symbol for dynamic SBFD Option 3) based on the DL/UL traffic availability per slot. [24] determines whether an ‘X’ symbol is used as an SBFD symbol or a non-SBFD symbol (full DL symbol for dynamic SBFD Option 2 or full DL/UL symbol for dynamic SBFD Option 3) based on the required resources for DL/UL traffic per slot. [21] determines whether an ‘X’ symbol is used as an SBFD symbol or a non-SBFD symbol (full DL symbol for dynamic SBFD Option 2) based on the required resources for DL/UL traffic and condition for BS-to-BS/UE-to-UE CLI handling per slot.
For dynamic TDD, [40] and [33] determine whether an ‘F’ symbol is used as a DL symbol or an UL symbol based on the required resources for DL/UL traffic per 5 slots. [41] determines whether an ‘F’ symbol is used as a DL symbol or an UL symbol based on the DL/UL traffic availability per slot.
For dynamic TDD, [40] does not assume gNB-gNB co-channel inter-PRB CLI modelling. [33] and [41] assume gNB-gNB co-channel inter-PRB CLI modelling. The power of gNB-gNB co-channel inter-PRB CLI experienced by the victim gNB on each receiver chain at one UL RB is calculated in the similar way as for SBFD, refer to Annex A.2.3.
[21] assumes inter-cell coordinated scheduling for BS-to-BS/UE-to-UE CLI handling where switching from an SBFD symbol to non-SBFD symbol is done only when the expected BS-to-BS/UE-to-UE CLI values are lower than certain thresholds for both Indoor office (FR1) and Urban Macro (FR1). [33] assumes no CLI handling for Indoor office (FR1), and assumes no CLI handling and CLI handling for Urban Macro (FR1) and Dense Urban Macro layer (FR1), where only intra-cell coordinated scheduling for UE-UE CLI that is only one transmission direction (either DL or UL) is scheduled within the same cluster and different clusters can have same or different transmission directions for the evaluations with CLI handling. [41], [40] and [24] assume no CLI handling in the evaluations.

[bookmark: _Toc15975][bookmark: _Toc141085047][bookmark: _Toc144651841]7.4.1.1	Indoor office (FR1)
5 sources provided the SLS evaluation results of dynamic SBFD for Indoor office (FR1). 
[bookmark: _Toc144651842]7.4.1.1.1	Dynamic SBFD vs. dynamic TDD
In this sub-section, UPT and latency gain/increase of dynamic SBFD compared to dynamic TDD for indoor office (FR1) are provided. Evaluation results of different slot configurations are summarized in 7.4.1.1.1.1 and 7.4.1.1.1.2 respectively. 
Evaluation results of slot configuration {DXXXU} for dynamic SBFD and {FFFFU} for dynamic TDD from one source can be found in the attached document "B.3.1_Dynamic SBFD.zip". 
7.4.1.1.1.1	Slot configuration {XXXXU} vs. {FFFFU} 
In this sub-section, slot configurations {XXXXU} and {FFFFU} are assumed for dynamic SBFD and dynamic TDD respectively.
Large packet size is assumed for results in Table 7.4.1.1.1.1-1 and Table 7.4.1.1.1.1-2, and small packet size is assumed for results in Table 7.4.1.1.1.1-3.
Dynamic SBFD Option 2 is assumed for results in Table 7.4.1.1.1.1-1, and dynamic SBFD Option 3 is assumed for results in Table 7.4.1.1.1.1-2 and 7.4.1.1.1.1-3.
Table 7.4.1.1.1.1-1: Indoor (FR1) dynamic SBFD vs. dynamic TDD, {XXXXU} vs. {FFFFU}
(dynamic SBFD Option 2, large packet size)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), dynamic SBFD slot configuration {XXXXU}, dynamic TDD slot configuration {FFFFU}, dynamic SBFD Option 2, DL: 0.5Mbytes, UL: 0.125Mbytes)

	
	[41]
	[40]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	-1.31%
	-12.14%
	-36.16%
	5.94%
	4.86%
	3.19%

	
	5%
	-1.66%
	-17.87%
	-85.59%
	3.19%
	2.81%
	2.24%

	
	50%
	-1.30%
	-12.58%
	-36.68%
	7.51%
	5.65%
	4.25%

	
	95%
	-1.64%
	-8.22%
	-20.23%
	4.07%
	7.71%
	3.06%

	UL average-UPT gain
	Mean
	-39.65%
	-28.86%
	-7.17%
	5.17%
	5.35%
	3.79%

	
	5%
	-39.85%
	-24.59%
	1.05%
	6.35%
	7.43%
	3.41%

	
	50%
	-39.81%
	-28.89%
	-4.43%
	5.81%
	5.09%
	3.42%

	
	95%
	-39.36%
	-31.00%
	-16.02%
	8.17%
	9.19%
	4.29%

	DL packet-Latency increase
	Mean
	1.47%
	20.31%
	245.32%
	-6.94%
	-5.05%
	-4.38%

	
	5%
	0.61%
	6.64%
	23.56%
	-3.95%
	-3.89%
	-4.97%

	
	50%
	1.59%
	16.49%
	76.06%
	-5.23%
	-5.39%
	-4.10%

	
	95%
	1.66%
	28.59%
	440.60%
	-9.05%
	-4.24%
	-4.15%

	UL packet-Latency increase
	Mean
	61.56%
	30.97%
	-5.58%
	-4.16%
	-4.64%
	-3.00%

	
	5%
	56.25%
	66.85%
	22.50%
	22.22%
	23.51%
	10.33%

	
	50%
	79.61%
	29.95%
	0.67%
	-5.30%
	-7.89%
	-4.87%

	
	95%
	36.84%
	24.10%
	-9.41%
	-7.17%
	-8.58%
	-5.34%



Table 7.4.1.1.1.1-2: Indoor (FR1) dynamic SBFD vs. dynamic TDD, {XXXXU} vs. {FFFFU}
(dynamic SBFD Option 3, large packet size)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), dynamic SBFD slot configuration {XXXXU}, dynamic TDD slot configuration {FFFFU}, dynamic SBFD Option 3, DL: 0.5Mbytes, UL: 0.125Mbytes)

	
	[41]
	[40]
	[33]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	-0.87%
	-9.72%
	-32.33%
	-3.37%
	-3.69%
	-1.10%
	17.98%
	19.56%
	21.95%

	
	5%
	-0.63%
	-14.56%
	-81.86%
	-3.87%
	-4.46%
	-1.45%
	15.14%
	19.32%
	64.10%

	
	50%
	-0.99%
	-10.09%
	-32.90%
	-2.88%
	-3.34%
	-0.23%
	20.37%
	15.01%
	24.03%

	
	95%
	-1.31%
	-6.70%
	-18.02%
	-1.40%
	-3.92%
	-1.77%
	18.41%
	20.38%
	19.01%

	UL average-UPT gain
	Mean
	0.09%
	-0.81%
	8.10%
	6.48%
	6.74%
	5.02%
	2.74%
	5.18%
	-0.90%

	
	5%
	-0.27%
	-0.08%
	20.52%
	9.47%
	10.53%
	8.02%
	9.91%
	5.53%
	-16.16%

	
	50%
	0.31%
	-0.65%
	10.63%
	7.13%
	5.55%
	5.46%
	2.26%
	4.92%
	0.63%

	
	95%
	0.12%
	-1.01%
	3.38%
	11.39%
	11.75%
	8.45%
	0.57%
	5.28%
	5.27%

	DL packet-Latency increase
	Mean
	1.03%
	16.27%
	201.71%
	1.90%
	4.06%
	2.03%
	-14.70%
	-19.94%
	-46.50%

	
	5%
	0.29%
	4.59%
	19.71%
	5.26%
	5.44%
	1.25%
	-17.03%
	-13.59%
	-13.12%

	
	50%
	1.02%
	13.04%
	63.14%
	3.77%
	3.70%
	1.99%
	-15.76%
	-15.75%
	-22.29%

	
	95%
	1.39%
	23.22%
	365.92%
	-0.47%
	4.86%
	3.25%
	-16.74%
	-26.61%
	-68.01%

	UL packet-Latency increase
	Mean
	-0.65%
	-2.56%
	-21.63%
	-4.68%
	-7.72%
	-5.58%
	-2.57%
	-3.79%
	18.08%

	
	5%
	0.00%
	4.56%
	6.49%
	21.85%
	18.83%
	4.80%
	-1.54%
	-4.90%
	-13.08%

	
	50%
	0.59%
	-0.72%
	-12.75%
	-7.03%
	-11.08%
	-5.82%
	-2.88%
	-7.36%
	6.58%

	
	95%
	-3.70%
	-6.43%
	-27.26%
	-9.72%
	-11.62%
	-9.98%
	-0.26%
	5.66%
	61.65%



Evaluation results of dynamic SBFD Option 3 assuming small packet size are summarized in Table 7.4.1.1.1.1.3.
Table 7.4.1.1.1.1-3: Indoor (FR1) dynamic SBFD vs. dynamic TDD, {XXXXU} vs. {FFFFU}
(dynamic SBFD Option 3, small packet size)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), dynamic SBFD slot configuration {XXXXU}, dynamic TDD slot configuration {FFFFU}, dynamic SBFD Option 3, DL: 4Kbytes, UL: 1Kbytes)

	
	[33]

	
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	-10.87%
	-10.65%
	-8.82%

	
	5%
	-8.25%
	-8.85%
	3.45%

	
	50%
	-10.73%
	-10.84%
	-10.90%

	
	95%
	-12.77%
	-12.61%
	-13.99%

	UL average-UPT gain
	Mean
	36.25%
	32.65%
	35.79%

	
	5%
	31.05%
	22.41%
	20.32%

	
	50%
	36.60%
	32.62%
	36.05%

	
	95%
	40.13%
	43.42%
	46.51%

	DL packet-Latency increase
	Mean
	1.12%
	-2.68%
	-10.37%

	
	5%
	47.14%
	44.08%
	36.76%

	
	50%
	4.33%
	4.62%
	2.22%

	
	95%
	-4.67%
	-9.82%
	-20.20%

	UL packet-Latency increase
	Mean
	-17.96%
	-15.02%
	-14.51%

	
	5%
	-44.39%
	-43.08%
	-44.22%

	
	50%
	-18.78%
	-18.06%
	-20.75%

	
	95%
	-1.15%
	6.91%
	25.14%



7.4.1.1.1.2	Slot configuration {XXXXX} vs. {FFFFF} 
In this sub-section, slot configurations {XXXXX} and {FFFFF} are assumed for dynamic SBFD and dynamic TDD respectively.
Table 7.4.1.1.1.2-1: Indoor (FR1) dynamic SBFD vs. dynamic TDD, {XXXXX} vs. {FFFFF}
(dynamic SBFD Option 3, large & small packet size)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), dynamic SBFD slot configuration {XXXXX}, dynamic TDD slot configuration {FFFFF}, dynamic SBFD Option 3)

	
	[33]

	
	DL: 4Kbytes, UL: 1Kbytes
	DL: 0.5Mbytes, UL: 0.125Mbytes

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	-11.54%
	-10.88%
	-11.72%
	0.95%
	5.48%
	12.45%

	
	5%
	-8.92%
	-7.40%
	-7.54%
	1.32%
	17.72%
	20.94%

	
	50%
	-11.27%
	-10.37%
	-11.08%
	-0.14%
	6.75%
	13.26%

	
	95%
	-14.55%
	-15.23%
	-16.60%
	0.87%
	0.73%
	2.94%

	UL average-UPT gain
	Mean
	133.75%
	119.72%
	97.79%
	1.62%
	8.01%
	18.29%

	
	5%
	131.64%
	123.78%
	119.00%
	1.24%
	7.95%
	31.10%

	
	50%
	133.85%
	117.77%
	93.81%
	1.74%
	7.29%
	17.33%

	
	95%
	136.94%
	121.71%
	91.61%
	1.35%
	9.02%
	18.06%

	DL packet-Latency increase
	Mean
	-19.49%
	-23.84%
	-20.91%
	-2.75%
	-8.67%
	-18.01%

	
	5%
	48.80%
	44.41%
	38.24%
	0.15%
	-0.63%
	-2.94%

	
	50%
	8.56%
	8.50%
	9.37%
	0.41%
	-7.83%
	-13.51%

	
	95%
	-58.34%
	-62.36%
	-57.60%
	-10.32%
	-14.08%
	-27.30%

	UL packet-Latency increase
	Mean
	-54.51%
	-49.12%
	-44.38%
	-4.33%
	-10.80%
	-23.71%

	
	5%
	-57.28%
	-57.31%
	-55.37%
	-0.17%
	-3.21%
	-6.28%

	
	50%
	-61.17%
	-57.24%
	-47.15%
	0.10%
	-10.05%
	-20.78%

	
	95%
	-34.61%
	-28.36%
	-41.62%
	-15.75%
	3.59%
	-27.26%



7.4.1.1.1.3	Summary of the Observations
For the following observations, UPT gain in the range of {-5%, 5%} is considered as similar UPT.
For indoor scenario (FR1), for dynamic SBFD compared to dynamic TDD:
-	For slot configurations {XXXXU} for dynamic SBFD and {FFFFU} for dynamic TDD,
	-	In case of large packet size and dynamic SBFD option 2, based on results from 2 sources,
-	dynamic SBFD has lower or higher mean and 5% UL Average-UPT for low and medium load levels and similar or lower mean and 5% UL Average-UPT for high load level,
-	and dynamic SBFD has similar or higher mean DL Average-UPT for low load level, similar 5% DL Average-UPT for low load level, and similar or lower mean and 5% DL Average-UPT for medium and high load levels.
	-	In case of large packet size and dynamic SBFD option 3, based on results from 3 sources,
-	dynamic SBFD has similar or higher mean and 5% UL Average-UPT for low and medium load levels, and higher, similar or lower mean and 5% UL Average-UPT for high load level,
-	and dynamic SBFD has similar or higher mean and 5% DL Average-UPT for low load level, and similar, higher or lower mean and 5% DL Average-UPT for medium and high load levels.
	-	In case of small packet size and dynamic SBFD option 3, based on results from 1 source,
-	dynamic SBFD has higher mean and 5% UL Average-UPT for all load levels,
-	and dynamic SBFD has similar or lower mean and 5% DL Average-UPT for all load levels.
-	For slot configurations {XXXXX} for dynamic SBFD and {FFFFF} for dynamic TDD,
	-	In case of large packet size and dynamic SBFD option 3, based on results from 1 source,
-	dynamic SBFD has similar mean and 5% UL Average-UPT for low load level and higher mean and 5% UL Average-UPT for medium and high load levels,
-	and dynamic SBFD has similar mean and 5% DL Average-UPT for low load level and higher mean and 5% DL Average-UPT for medium and high load levels.
	-	In case of small packet size and dynamic SBFD option 3, based on results from 1 source,
-	dynamic SBFD has higher mean and 5% UL Average-UPT for all load levels,
-	and dynamic SBFD has lower mean and 5% DL Average-UPT for all load levels.

[bookmark: _Toc144651843]7.4.1.1.2	Dynamic SBFD vs. semi-static SBFD
In this sub-section, UPT and latency gain/increase of dynamic SBFD compared to semi-static SBFD for indoor office (FR1) are provided. Evaluation results of different SBFD slot configurations are summarized in 7.4.1.1.2.1 and 7.4.1.1.2.2 respectively.
7.4.1.1.2.1	SBFD slot configuration {XXXXU} 
In this sub-section, SBFD slot configuration {XXXXU} is assumed.
Large packet size is assumed for results in Table 7.4.1.1.2.1-1 and Table 7.4.1.1.2.1-2, and small packet size is assumed for results in Table 7.4.1.1.2.1-3.
Dynamic SBFD Option 2 is assumed for results in Table 7.4.1.1.2.1-1, and dynamic SBFD Option 3 is assumed for results in Table 7.4.1.1.2.1-2 and 7.4.1.1.2.1-3.
Table 7.4.1.1.2.1-1: Indoor (FR1) dynamic SBFD vs. semi-static SBFD, {XXXXU} 
(dynamic SBFD Option 2, large packet size)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), SBFD slot configuration {XXXXU}, dynamic SBFD Option 2, DL: 0.5Mbytes, UL: 0.125Mbytes)

	
	[21]
	[24]
	[41]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	34.80%
	35.10%
	51.60%
	34.85%
	44.29%
	50.40%
	32.31%
	45.05%
	47.33%

	
	5%
	35.40%
	37.30%
	35.50%
	35.32%
	67.12%
	144.63%
	31.98%
	65.72%
	-40.59%

	
	50%
	34.50%
	35.60%
	53.40%
	34.83%
	43.50%
	58.37%
	31.78%
	46.97%
	70.82%

	
	95%
	
	
	
	34.36%
	36.27%
	28.61%
	32.89%
	31.93%
	39.76%

	UL average-UPT gain
	Mean
	-16.10%
	-25.00%
	-37.50%
	-0.06%
	0.12%
	0.27%
	-4.49%
	-29.04%
	-43.12%

	
	5%
	-16.40%
	-27.30%
	-45.80%
	-0.05%
	-0.55%
	-0.30%
	-7.22%
	-37.08%
	-58.33%

	
	50%
	-15.90%
	-25.60%
	-38.40%
	0.02%
	0.49%
	0.46%
	-4.62%
	-30.00%
	-44.10%

	
	95%
	
	
	
	-0.04%
	-0.04%
	0.39%
	-2.61%
	-20.12%
	-32.18%

	DL packet-Latency increase
	Mean
	-25.93%
	-26.47%
	-29.79%
	-26.49%
	-37.78%
	-57.68%
	-24.31%
	-39.14%
	-31.32%

	
	5%
	-25.00%
	-25.00%
	-20.00%
	-27.43%
	-26.16%
	-24.23%
	-26.96%
	-23.70%
	-26.11%

	
	50%
	-22.22%
	-25.00%
	-32.14%
	-25.19%
	-34.30%
	-39.31%
	-23.82%
	-34.35%
	-27.25%

	
	95%
	
	
	
	-26.38%
	-44.11%
	-67.34%
	-25.48%
	-41.73%
	-36.67%

	UL packet-Latency increase
	Mean
	21.21%
	35.71%
	69.74%
	0.31%
	0.17%
	0.19%
	6.03%
	50.97%
	111.33%

	
	5%
	0.00%
	25.00%
	66.67%
	0.00%
	0.00%
	0.00%
	1.17%
	23.24%
	46.43%

	
	50%
	16.67%
	42.86%
	61.54%
	-0.01%
	-0.04%
	-0.05%
	4.19%
	46.95%
	87.61%

	
	95%
	
	
	
	2.37%
	0.21%
	2.55%
	10.70%
	68.89%
	149.63%



Table 7.4.1.1.2.1-2: Indoor (FR1) dynamic SBFD vs. semi-static SBFD, {XXXXU} 
(dynamic SBFD Option 3, large packet size)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), SBFD slot configuration {XXXXU}, dynamic SBFD Option 3, DL: 0.5Mbytes, UL: 0.125Mbytes)

	
	[33]
	[41]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	19.30%
	18.43%
	18.70%
	32.90%
	49.05%
	56.18%

	
	5%
	1.78%
	5.96%
	38.30%
	33.37%
	72.40%
	-25.17%

	
	50%
	20.09%
	13.55%
	15.33%
	32.19%
	51.14%
	81.01%

	
	95%
	26.38%
	28.01%
	27.96%
	33.33%
	34.12%
	43.62%

	UL average-UPT gain
	Mean
	27.08%
	7.86%
	-22.54%
	58.40%
	-1.07%
	-33.77%

	
	5%
	28.25%
	14.21%
	-27.26%
	53.82%
	-16.62%
	-50.30%

	
	50%
	26.32%
	7.47%
	-20.45%
	58.96%
	-2.20%
	-35.29%

	
	95%
	27.51%
	4.14%
	-23.16%
	60.81%
	14.60%
	-16.51%

	DL packet-Latency increase
	Mean
	-14.42%
	-15.00%
	-29.78%
	-24.64%
	-41.19%
	-39.99%

	
	5%
	-23.45%
	-19.42%
	-16.77%
	-27.19%
	-25.17%
	-28.42%

	
	50%
	-12.73%
	-12.43%
	-16.72%
	-24.25%
	-36.30%
	-32.58%

	
	95%
	-14.32%
	-16.62%
	-37.88%
	-25.68%
	-44.16%
	-45.42%

	UL packet-Latency increase
	Mean
	-12.15%
	1.80%
	55.99%
	-34.80%
	12.32%
	75.39%

	
	5%
	-44.60%
	-28.43%
	-5.42%
	-35.25%
	-22.76%
	27.29%

	
	50%
	-11.26%
	4.42%
	50.65%
	-41.65%
	12.26%
	62.60%

	
	95%
	-0.02%
	8.73%
	99.72%
	-22.09%
	27.34%
	100.45%



Table 7.4.1.1.2.1-3: Indoor (FR1) dynamic SBFD vs. semi-static SBFD, {XXXXU} 
(dynamic SBFD Option 3, small packet size)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), SBFD slot configuration {XXXXU}, dynamic SBFD Option 3, DL: 4Kbytes, UL: 1Kbytes)

	
	[33]

	
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	1.63%
	1.13%
	3.80%

	
	5%
	1.20%
	0.49%
	18.12%

	
	50%
	1.61%
	0.75%
	1.07%

	
	95%
	2.82%
	2.62%
	1.75%

	UL average-UPT gain
	Mean
	-36.25%
	-30.41%
	-21.12%

	
	5%
	-38.67%
	-34.53%
	-30.06%

	
	50%
	-36.02%
	-30.32%
	-20.15%

	
	95%
	-35.00%
	-26.71%
	-17.04%

	DL packet-Latency increase
	Mean
	9.07%
	7.30%
	-4.54%

	
	5%
	-3.56%
	-2.24%
	-1.85%

	
	50%
	-2.15%
	-1.88%
	-4.07%

	
	95%
	69.31%
	59.50%
	-13.33%

	UL packet-Latency increase
	Mean
	72.03%
	51.27%
	31.59%

	
	5%
	10.17%
	11.21%
	8.10%

	
	50%
	90.00%
	65.60%
	37.60%

	
	95%
	68.33%
	37.26%
	33.31%



7.4.1.1.2.2	SBFD slot configuration {XXXXX} 
In this sub-section, SBFD slot configuration {XXXXX} is assumed.
Large packet size is assumed for results in Table 7.4.1.1.2.2-1 and small packet size is assumed for results in Table 7.4.1.1.2.2-2.
Table 7.4.1.1.2.2-1: Indoor (FR1) dynamic SBFD vs. semi-static SBFD, {XXXXX} 
(dynamic SBFD Option 3, large packet size)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), SBFD slot configuration {XXXXX}, dynamic SBFD Option 3, DL: 0.5Mbytes, UL: 0.125Mbytes)

	
	[24]
	[33]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	32.65%
	35.00%
	31.96%
	10.49%
	9.87%
	10.60%

	
	5%
	33.23%
	39.11%
	44.69%
	6.47%
	11.10%
	8.71%

	
	50%
	32.39%
	34.88%
	31.75%
	8.73%
	9.33%
	10.31%

	
	95%
	32.50%
	32.22%
	27.02%
	16.00%
	14.05%
	12.84%

	UL average-UPT gain
	Mean
	264.37%
	253.52%
	201.41%
	109.34%
	92.93%
	77.47%

	
	5%
	255.85%
	238.76%
	161.13%
	119.78%
	112.31%
	96.01%

	
	50%
	262.11%
	254.31%
	204.02%
	107.47%
	92.85%
	82.28%

	
	95%
	271.38%
	264.72%
	230.10%
	106.69%
	79.87%
	62.71%

	DL packet-Latency increase
	Mean
	-24.96%
	-27.90%
	-25.87%
	-8.04%
	-9.59%
	-12.61%

	
	5%
	-25.20%
	-25.16%
	-23.97%
	-17.87%
	-15.41%
	-10.28%

	
	50%
	-24.14%
	-23.32%
	-27.86%
	-8.00%
	-6.27%
	-8.72%

	
	95%
	-29.28%
	-29.19%
	-28.16%
	-11.11%
	-16.09%
	-14.39%

	UL packet-Latency increase
	Mean
	-72.13%
	-68.95%
	-54.04%
	-48.60%
	-45.79%
	-40.45%

	
	5%
	-73.79%
	-73.74%
	-73.54%
	-66.28%
	-56.86%
	-48.13%

	
	50%
	-72.25%
	-71.63%
	-57.60%
	-43.31%
	-45.83%
	-41.12%

	
	95%
	-72.62%
	-60.95%
	-48.69%
	-40.03%
	-37.04%
	-27.95%



Table 7.4.1.1.2.2-2: Indoor (FR1) dynamic SBFD vs. semi-static SBFD, {XXXXX} 
(dynamic SBFD Option 3, small packet size)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), SBFD slot configuration {XXXXX}, dynamic SBFD Option 3, DL: 4Kbytes, UL: 1Kbytes)

	
	[33]

	
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	-1.17%
	-2.02%
	-5.27%

	
	5%
	-1.70%
	-2.02%
	-9.21%

	
	50%
	-0.89%
	-1.91%
	-4.46%

	
	95%
	-1.34%
	-2.22%
	-3.89%

	UL average-UPT gain
	Mean
	-6.64%
	1.32%
	17.53%

	
	5%
	-6.39%
	1.72%
	29.42%

	
	50%
	-6.49%
	0.91%
	16.23%

	
	95%
	-5.92%
	1.61%
	9.26%

	DL packet-Latency increase
	Mean
	3.17%
	3.58%
	8.45%

	
	5%
	0.05%
	0.19%
	0.75%

	
	50%
	1.16%
	2.03%
	5.32%

	
	95%
	27.01%
	7.44%
	11.66%

	UL packet-Latency increase
	Mean
	9.47%
	-4.23%
	-28.84%

	
	5%
	0.91%
	0.27%
	-1.96%

	
	50%
	6.64%
	0.00%
	-21.09%

	
	95%
	11.53%
	-7.92%
	-45.97%



7.4.1.1.2.3	Summary of the Observations
For the following observations, UPT gain in the range of {-5%, 5%} is considered as similar UPT.
For indoor scenario (FR1), for dynamic SBFD compared to semi-static SBFD:
-	For slot configurations {XXXXU} for dynamic SBFD and semi-static SBFD,
	-	In case of large packet size and dynamic SBFD option 2, based on results from 3 sources,
-	dynamic SBFD has similar or lower mean and 5% UL Average-UPT for all load levels,
-	and dynamic SBFD has higher mean and 5% DL Average-UPT for all load levels, except one source reported lower 5% DL Average-UPT for high load level.
	-	In case of large packet size and dynamic SBFD option 3, based on results from 2 sources,
-	dynamic SBFD has higher mean and 5% UL Average-UPT for low load level, similar or higher mean UL Average-UPT for medium load level, higher or lower 5% UL Average-UPT for medium load level, and lower mean and 5% UL Average-UPT for high load level,
-	and dynamic SBFD has higher mean DL Average-UPT for low load level, similar or higher 5% DL Average-UPT for low load level, higher mean and 5% DL Average-UPT for medium load level, higher mean DL Average-UPT for high load level, and higher or lower 5% DL Average-UPT for high load level.
	-	In case of small packet size and dynamic SBFD option 3, based on results from 1 source,
-	dynamic SBFD has lower mean and 5% UL Average-UPT for all load levels,
-	and dynamic SBFD has similar mean and 5% DL Average-UPT for all load levels, except higher 5% DL Average-UPT for high load level.
-	For slot configurations {XXXXX} for dynamic SBFD and semi-static SBFD,
	-	In case of large packet size and dynamic SBFD option 3, based on results from 2 sources,
-	dynamic SBFD has higher mean and 5% UL Average-UPT for all load levels,
-	and dynamic SBFD has higher mean and 5% DL Average-UPT for all load levels.
	-	In case of small packet size and dynamic SBFD option 3, based on results from 1 source,
-	dynamic SBFD has lower mean and 5% UL Average-UPT for low load level, similar mean and 5% UL Average-UPT for medium load level, and higher mean and 5% UL Average-UPT for high load level,
-	and dynamic SBFD has similar mean and 5% DL Average-UPT for low and medium load levels and lower mean and 5% DL Average-UPT for high load level.

[bookmark: _Toc144651844]7.4.1.2	Urban Macro (FR1)
3 sources provided the SLS evaluation results of dynamic SBFD for Urban Macro (FR1). 
The co-site spatial isolation + digital isolation assumed by [41], [21] and [33] are 93dB, 110dB and 100dB respectively.
[bookmark: _Toc144651845]7.4.1.2.1	Dynamic SBFD vs. dynamic TDD
In this sub-section, UPT and latency gain/increase of dynamic SBFD compared to dynamic TDD for Urban Macro (FR1) are provided. Evaluation results of different slot configurations are summarized in 7.4.1.2.1.1 and 7.4.1.2.1.2 respectively.
7.4.1.2.1.1	Slot configuration {XXXXU} vs. {FFFFU} 
In this sub-section, slot configurations {XXXXU} and {FFFFU} are assumed for dynamic SBFD and dynamic TDD respectively.
Dynamic SBFD Option 2 is assumed for results in Table 7.4.1.2.1.1-1, and dynamic SBFD Option 3 is assumed for results in Table 7.4.1.2.1.1-2 and 7.4.1.2.1.1-3.
No CLI handling is assumed for results in 7.4.1.2.1.1-1 and 7.4.1.2.1.1-2, and CLI handling is assumed for results in 7.4.1.2.1.1-3.
Table 7.4.1.2.1.1-1: Urban Macro (FR1) dynamic SBFD vs. dynamic TDD, {XXXXU} vs. {FFFFU}
(dynamic SBFD Option 2, w/o CLI handling)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), dynamic SBFD slot configuration {XXXXU}, dynamic TDD slot configuration {FFFFU}, dynamic SBFD Option 2, DL: 0.5Mbytes, UL: 0.125Mbytes)

	
	[41]

	
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	-4.42%
	-21.32%
	-44.09%

	
	5%
	-5.17%
	-28.32%
	-69.51%

	
	50%
	-5.03%
	-23.03%
	-51.10%

	
	95%
	-2.60%
	-13.71%
	-27.91%

	UL average-UPT gain
	Mean
	-28.33%
	6.38%
	11.01%

	
	5%
	17.55%
	1.32%
	-6.96%

	
	50%
	-26.36%
	8.25%
	12.05%

	
	95%
	-33.24%
	6.60%
	10.53%

	DL packet-Latency increase
	Mean
	6.30%
	44.90%
	268.14%

	
	5%
	1.03%
	14.08%
	35.97%

	
	50%
	6.00%
	33.69%
	110.47%

	
	95%
	10.50%
	56.63%
	437.25%

	UL packet-Latency increase
	Mean
	1.32%
	-4.73%
	-9.02%

	
	5%
	86.34%
	-7.54%
	-7.44%

	
	50%
	17.64%
	-8.07%
	-14.67%

	
	95%
	-5.70%
	-5.07%
	-6.33%



Table 7.4.1.2.1.1-2: Urban Macro (FR1) dynamic SBFD vs. dynamic TDD, {XXXXU} vs. {FFFFU}
(dynamic SBFD Option 3, w/o CLI handling)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), dynamic SBFD slot configuration {XXXXU}, dynamic TDD slot configuration {FFFFU}, dynamic SBFD Option 3, DL: 0.5Mbytes, UL: 0.125Mbytes)

	
	[41]
	[33]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	-4.49%
	-22.00%
	-44.17%
	4.45%
	1.88%
	-2.41%

	
	5%
	-6.36%
	-30.88%
	-69.86%
	-8.95%
	-13.39%
	-33.80%

	
	50%
	-4.81%
	-23.64%
	-51.30%
	3.25%
	2.40%
	-6.87%

	
	95%
	-2.43%
	-14.06%
	-28.01%
	7.12%
	4.23%
	6.61%

	UL average-UPT gain
	Mean
	4.14%
	2.76%
	9.28%
	-25.46%
	-22.18%
	-38.22%

	
	5%
	8.47%
	-0.31%
	-1.13%
	54.65%
	29.34%
	131.48%

	
	50%
	3.91%
	3.92%
	11.87%
	-40.14%
	-41.40%
	-65.05%

	
	95%
	4.52%
	3.78%
	7.73%
	-1.92%
	-2.54%
	-22.35%

	DL packet-Latency increase
	Mean
	6.26%
	44.11%
	264.61%
	18.08%
	-30.64%
	56.10%

	
	5%
	1.08%
	15.07%
	36.30%
	-6.04%
	-6.71%
	-3.88%

	
	50%
	6.16%
	35.40%
	110.65%
	-2.01%
	-2.85%
	5.42%

	
	95%
	10.61%
	56.37%
	425.64%
	50.30%
	72.89%
	319.31%

	UL packet-Latency increase
	Mean
	-3.71%
	-2.93%
	-8.07%
	96.13%
	127.44%
	249.35%

	
	5%
	-3.47%
	-3.01%
	-5.22%
	9.74%
	8.50%
	35.38%

	
	50%
	-2.90%
	-4.45%
	-12.64%
	59.01%
	73.46%
	207.83%

	
	95%
	-5.82%
	-3.52%
	-6.25%
	213.62%
	196.12%
	308.43%



Table 7.4.1.2.1.1-3: Urban Macro (FR1) dynamic SBFD vs. dynamic TDD, {XXXXU} vs. {FFFFU}
(dynamic SBFD Option 3, w/ CLI handling)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), dynamic SBFD slot configuration {XXXXU}, dynamic TDD slot configuration {FFFFU}, dynamic SBFD Option 3, DL: 0.5Mbytes, UL: 0.125Mbytes)

	
	[33]

	
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	8.39%
	2.22%
	-10.33%

	
	5%
	16.86%
	-6.56%
	-13.16%

	
	50%
	6.83%
	6.10%
	-9.37%

	
	95%
	7.99%
	3.82%
	-7.28%

	UL average-UPT gain
	Mean
	-25.50%
	-22.36%
	-23.18%

	
	5%
	109.17%
	29.37%
	108.50%

	
	50%
	-38.93%
	-40.04%
	-59.58%

	
	95%
	-3.10%
	-0.46%
	2.59%

	DL packet-Latency increase
	Mean
	5.09%
	-24.33%
	-2.37%

	
	5%
	-6.17%
	-6.84%
	3.50%

	
	50%
	-6.65%
	-1.82%
	15.44%

	
	95%
	54.92%
	14.34%
	64.81%

	UL packet-Latency increase
	Mean
	59.05%
	118.03%
	127.40%

	
	5%
	12.96%
	8.61%
	0.28%

	
	50%
	62.32%
	65.34%
	150.58%

	
	95%
	154.39%
	184.25%
	104.27%



7.4.1.2.1.2	Slot configuration {XXXXX} vs. {FFFFF} 
In this sub-section, slot configurations {XXXXX} and {FFFFF} are assumed for dynamic SBFD and dynamic TDD respectively.
Table 7.4.1.2.1.2-1: Urban Macro (FR1) dynamic SBFD vs. dynamic TDD, {XXXXX} vs. {FFFFF}
(dynamic SBFD Option 3, w/ & w/o CLI handling)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), dynamic SBFD slot configuration {XXXXX}, dynamic TDD slot configuration {FFFFF}, dynamic SBFD Option 3, DL: 0.5Mbytes, UL: 0.125Mbytes)

	
	[33]

	
	w/o CLI handling
	w/ CLI handling

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	0.13%
	-7.34%
	-21.55%
	3.87%
	-2.43%
	-16.13%

	
	5%
	-24.40%
	-26.88%
	-91.68%
	-14.31%
	-14.02%
	-29.74%

	
	50%
	-1.31%
	-8.67%
	-28.97%
	3.99%
	-2.38%
	-19.02%

	
	95%
	7.22%
	-1.17%
	3.54%
	7.56%
	5.11%
	-6.69%

	UL average-UPT gain
	Mean
	-29.87%
	-31.66%
	-51.62%
	-25.21%
	-23.09%
	-25.99%

	
	5%
	-36.57%
	-14.79%
	-92.39%
	-10.41%
	8.05%
	57.91%

	
	50%
	-46.89%
	-51.81%
	-68.51%
	-35.55%
	-35.74%
	-55.15%

	
	95%
	-4.09%
	-4.24%
	-40.53%
	-3.65%
	-1.66%
	-10.72%

	DL packet-Latency increase
	Mean
	28.63%
	88.41%
	736.77%
	18.63%
	19.34%
	85.39%

	
	5%
	-7.69%
	-6.50%
	7.86%
	-7.79%
	-7.18%
	14.42%

	
	50%
	7.41%
	9.60%
	27.00%
	-0.74%
	4.72%
	20.91%

	
	95%
	91.81%
	358.29%
	3270.52%
	61.15%
	44.66%
	246.37%

	UL packet-Latency increase
	Mean
	133.68%
	133.39%
	579.20%
	103.30%
	92.62%
	97.43%

	
	5%
	11.88%
	16.04%
	78.16%
	10.18%
	7.21%
	22.06%

	
	50%
	98.37%
	110.64%
	169.36%
	61.73%
	56.17%
	124.49%

	
	95%
	188.06%
	132.99%
	747.40%
	187.23%
	106.61%
	28.04%



7.4.1.2.1.3	Summary of the Observations
For the following observations, UPT gain in the range of {-5%, 5%} is considered as similar UPT.
For Urban Macro (FR1), for dynamic SBFD compared to dynamic TDD:
-	For slot configurations {XXXXU} for dynamic SBFD and {FFFFU} for dynamic TDD,
	-	In case of large packet size and dynamic SBFD option 2 w/o CLI handling, based on results from 1 source,
-	dynamic SBFD has higher or lower mean and 5% UL Average-UPT for all load levels, except similar 5% UL Average-UPT for medium load level,
-	and dynamic SBFD has lower mean and 5% DL Average-UPT for all load levels, except similar mean DL Average-UPT for low load level.
	-	In case of large packet size and dynamic SBFD option 3 w/o CLI handling, based on results from 2 sources,
-	dynamic SBFD has similar, higher or lower mean and 5% UL Average-UPT for all load levels,
-	and dynamic SBFD has similar or lower mean and 5% DL Average-UPT for all load levels.
	-	In case of large packet size and dynamic SBFD option 3 w/ CLI handling, based on results from 1 source,
-	dynamic SBFD has lower mean UL Average-UPT for all load levels, and higher 5% UL Average-UPT for all load levels,
-	and dynamic SBFD has higher mean and 5% DL Average-UPT for low load level, similar or lower mean and 5% DL Average-UPT for medium load level and lower mean and 5% DL Average-UPT for high load level.
-	For slot configurations {XXXXX} for dynamic SBFD and {FFFFF} for dynamic TDD,
	-	In case of large packet size and dynamic SBFD option 3 w/o CLI handling, based on results from 1 source,
-	dynamic SBFD has lower mean and 5% UL Average-UPT for all load levels,
-	and dynamic SBFD has lower mean and 5% DL Average-UPT for all load levels, except similar mean DL Average-UPT for low load level.
	-	In case of large packet size and dynamic SBFD option 3 w/ CLI handling, based on results from 1 source,
-	dynamic SBFD has lower mean UL Average-UPT for all load levels, lower 5% UL Average-UPT for low load level, and higher 5% UL Average-UPT for medium and high load levels.
-	and dynamic SBFD has lower mean and 5% DL Average-UPT for all load levels, except similar mean DL Average-UPT for low load level.

[bookmark: _Toc144651846]7.4.1.2.2	Dynamic SBFD vs. semi-static SBFD
In this sub-section, UPT and latency gain/increase of dynamic SBFD compared to semi-static SBFD for Urban Macro (FR1) are provided. Evaluation results of different SBFD slot configurations are summarized in 7.4.1.2.2.1 and 7.4.1.2.2.2 respectively.
7.4.1.2.2.1	SBFD slot configuration {XXXXU} 
In this sub-section, SBFD slot configuration {XXXXU} is assumed.
Dynamic SBFD Option 2 is assumed for results in Table 7.4.1.2.2.1-1, and dynamic SBFD Option 3 is assumed for results in Table 7.4.1.2.2.1-2 and 7.4.1.2.2.1-3.
For results in Table 7.4.1.2.2.1-1, two sources assume CLI handling and no CLI handling respectively. No CLI handling is assumed for results in 7.4.1.2.2.1-2, and CLI handling is assumed for results in 7.4.1.2.2.1-3.
Table 7.4.1.2.2.1-1: Urban Macro (FR1) dynamic SBFD vs. semi-static SBFD, {XXXXU}
(dynamic SBFD Option 2, w/ & w/o CLI handling)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), SBFD slot configuration {XXXXU}, dynamic SBFD Option 2, DL: 0.5Mbytes, UL: 0.125Mbytes)

	
	[21] (w/ CLI handling)
	[41] (w/o CLI handling)

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	19.60%
	9.80%
	-5.80%
	27.59%
	21.20%
	19.48%

	
	5%
	14.00%
	15.80%
	15.00%
	29.06%
	28.77%
	0.71%

	
	50%
	17.40%
	8.90%
	-8.30%
	25.25%
	21.64%
	23.31%

	
	95%
	　
	　
	　
	31.78%
	21.84%
	17.87%

	UL average-UPT gain
	Mean
	-9.50%
	-4.10%
	-1.20%
	-19.52%
	-22.38%
	-19.99%

	
	5%
	-2.70%
	1.40%
	-0.30%
	-32.74%
	-20.56%
	-8.99%

	
	50%
	-16.70%
	-4.60%
	-1.00%
	-22.00%
	-24.09%
	-24.23%

	
	95%
	　
	　
	　
	-15.84%
	-19.71%
	-17.78%

	DL packet-Latency increase
	Mean
	-16.95%
	-10.14%
	1.24%
	-22.49%
	-22.81%
	-0.54%

	
	5%
	-25.00%
	-25.00%
	0.00%
	-24.77%
	-16.28%
	-12.77%

	
	50%
	-11.11%
	-10.00%
	5.26%
	-18.74%
	-18.69%
	-16.04%

	
	95%
	　
	　
	　
	-24.10%
	-23.36%
	1.99%

	UL packet-Latency increase
	Mean
	7.58%
	0.00%
	-1.71%
	25.44%
	15.60%
	16.78%

	
	5%
	0.00%
	16.67%
	0.00%
	13.19%
	22.01%
	16.19%

	
	50%
	20.00%
	0.00%
	0.00%
	29.37%
	37.65%
	38.80%

	
	95%
	　
	　
	　
	30.65%
	7.10%
	8.82%



Table 7.4.1.2.2.1-2: Urban Macro (FR1) dynamic SBFD vs. semi-static SBFD, {XXXXU}
(dynamic SBFD Option 3, w/o CLI handling)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), SBFD slot configuration {XXXXU}, dynamic SBFD Option 3, DL: 0.5Mbytes, UL: 0.125Mbytes)

	
	[33]
	[41]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	7.76%
	-0.70%
	31.62%
	27.49%
	20.14%
	19.32%

	
	5%
	-4.74%
	-12.69%
	829.06%
	27.45%
	24.18%
	-0.44%

	
	50%
	7.42%
	-3.88%
	46.53%
	25.54%
	20.67%
	22.81%

	
	95%
	15.56%
	7.16%
	14.71%
	32.01%
	21.35%
	17.70%

	UL average-UPT gain
	Mean
	29.33%
	16.36%
	8.69%
	16.94%
	-25.02%
	-21.24%

	
	5%
	6.84%
	4.52%
	173.45%
	-37.93%
	-21.84%
	-3.30%

	
	50%
	11.08%
	-14.71%
	57.64%
	10.07%
	-27.13%
	-24.36%

	
	95%
	42.70%
	39.36%
	7.23%
	31.76%
	-21.84%
	-19.87%

	DL packet-Latency increase
	Mean
	-6.41%
	-14.66%
	-73.36%
	-22.52%
	-23.23%
	-1.49%

	
	5%
	-18.17%
	-15.90%
	-12.23%
	-24.73%
	-15.56%
	-12.56%

	
	50%
	-0.45%
	8.42%
	-32.91%
	-18.62%
	-17.65%
	-15.97%

	
	95%
	-10.89%
	-13.76%
	-78.35%
	-24.02%
	-23.48%
	-0.21%

	UL packet-Latency increase
	Mean
	-2.18%
	1.52%
	-36.52%
	19.21%
	17.78%
	18.00%

	
	5%
	-34.14%
	-29.78%
	-5.63%
	-41.36%
	27.99%
	18.98%

	
	50%
	-15.35%
	26.62%
	-33.71%
	6.78%
	43.07%
	42.10%

	
	95%
	20.45%
	15.87%
	-37.62%
	30.48%
	8.84%
	8.91%



Table 7.4.1.2.1.1-3: Urban Macro (FR1) dynamic SBFD vs. semi-static SBFD, {XXXXU}
(dynamic SBFD Option 3, w/ CLI handling)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), SBFD slot configuration {XXXXU}, dynamic SBFD Option 3, DL: 0.5Mbytes, UL: 0.125Mbytes)

	
	[33]

	
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	9.97%
	-0.11%
	-14.03%

	
	5%
	3.86%
	-18.29%
	-32.49%

	
	50%
	9.49%
	-0.39%
	-16.04%

	
	95%
	16.27%
	6.08%
	-6.20%

	UL average-UPT gain
	Mean
	32.11%
	42.20%
	22.15%

	
	5%
	44.65%
	19.24%
	-4.13%

	
	50%
	23.82%
	50.97%
	0.19%

	
	95%
	41.75%
	46.53%
	33.55%

	DL packet-Latency increase
	Mean
	-16.18%
	-20.09%
	65.80%

	
	5%
	-18.27%
	-16.11%
	-4.16%

	
	50%
	-4.84%
	7.67%
	26.11%

	
	95%
	59.44%
	-5.90%
	91.48%

	UL packet-Latency increase
	Mean
	-22.88%
	-27.94%
	-23.03%

	
	5%
	-32.30%
	-31.33%
	-23.67%

	
	50%
	-17.68%
	-33.45%
	-6.63%

	
	95%
	-8.29%
	0.75%
	-8.26%



7.4.1.2.2.2	SBFD slot configuration {XXXXX} 
In this sub-section, SBFD slot configuration {XXXXX} is assumed.
Table 7.4.1.2.2.2-1: Urban Macro (FR1) dynamic SBFD vs. semi-static SBFD, {XXXXX}
(dynamic SBFD Option 3, w/ & w/o CLI handling)
	Simple description of key assumptions (RSI based on 1dB desense, Twice area & same TxRUs (Option 2), SBFD slot configuration {XXXXX}, dynamic SBFD Option 3, DL: 0.5Mbytes, UL: 0.125Mbytes)

	
	[33]

	
	w/o CLI handling
	w/ CLI handling

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	5.27%
	4.99%
	-1.82%
	7.71%
	-3.19%
	-28.18%

	
	5%
	-5.78%
	84.29%
	-1.40%
	8.43%
	12.77%
	-29.06%

	
	50%
	4.52%
	5.65%
	9.59%
	7.14%
	-4.85%
	-30.68%

	
	95%
	13.63%
	1.26%
	-5.92%
	13.74%
	6.00%
	-20.00%

	UL average-UPT gain
	Mean
	52.73%
	88.66%
	30.04%
	60.49%
	87.42%
	66.19%

	
	5%
	-1.05%
	NAN
	NAN
	79.95%
	NAN
	NAN

	
	50%
	9.58%
	62.54%
	55.92%
	33.59%
	60.88%
	90.03%

	
	95%
	109.57%
	119.17%
	41.80%
	110.79%
	114.88%
	90.84%

	DL packet-Latency increase
	Mean
	-4.60%
	-69.78%
	-29.47%
	5.48%
	-4.65%
	125.91%

	
	5%
	-15.46%
	-14.49%
	1.12%
	-15.54%
	-14.75%
	8.64%

	
	50%
	3.28%
	2.01%
	-0.25%
	-2.41%
	13.15%
	53.30%

	
	95%
	21.51%
	-77.84%
	-24.74%
	4.75%
	10.11%
	329.52%

	UL packet-Latency increase
	Mean
	-9.62%
	-60.97%
	-30.81%
	-26.44%
	-51.38%
	-78.52%

	
	5%
	-54.99%
	-51.15%
	-24.86%
	-55.61%
	-54.02%
	-40.19%

	
	50%
	-16.08%
	-23.74%
	-12.80%
	-27.89%
	-40.10%
	-46.37%

	
	95%
	2.02%
	-74.14%
	-22.99%
	-1.67%
	-59.07%
	-85.57%



7.4.1.2.2.3	Summary of the Observations
For the following observations, UPT gain in the range of {-5%, 5%} is considered as similar UPT.
For Urban Macro (FR1), for dynamic SBFD compared to semi-static SBFD:
-	For slot configurations {XXXXU} for dynamic SBFD and semi-static SBFD,
-	In case of large packet size and dynamic SBFD option 2 w/ CLI handling, based on results from 1 source,
-	dynamic SBFD has similar mean and 5% UL Average-UPT for all load levels, except lower mean UL Average-UPT for low load level,
-	and dynamic SBFD has higher mean and 5% DL Average-UPT for all load levels, except lower mean DL Average-UPT for high load level.
-	In case of large packet size and dynamic SBFD option 2 w/o CLI handling, based on results from 1 source,
-	dynamic SBFD has lower mean and 5% UL Average-UPT for all load levels,
-	and dynamic SBFD has higher mean and 5% DL Average-UPT for all load levels, except similar 5% DL Average-UPT for high load level.	
-	In case of large packet size and dynamic SBFD option 3 w/o CLI handling, based on results from 2 sources,
-	dynamic SBFD has higher or lower mean and 5% UL Average-UPT for all load levels, 
-	and dynamic SBFD has similar or higher mean and 5% DL Average-UPT for all load levels, except one source reported lower 5% DL Average-UPT for medium traffic load.
	-	In case of large packet size and dynamic SBFD option 3 w/ CLI handling, based on results from 1 source,
-	dynamic SBFD has higher mean and 5% UL Average-UPT for all load levels, except similar 5% UL Average-UPT for high load level,
-	and dynamic SBFD has higher mean DL Average-UPT, similar 5% DL Average-UPT for low load level, similar mean DL Average-UPT for medium load level, lower 5% DL Average-UPT for medium load level, and lower mean and 5% DL Average-UPT for high load level.
-	For slot configurations {XXXXX} for dynamic SBFD and semi-static SBFD, based on results from 1 source,
	-	In case of large packet size and dynamic SBFD option 3 w/ & w/o CLI handling,
-	dynamic SBFD has higher mean and 5% UL Average-UPT for all load levels, except a similar 5% UL Average-UPT for low load level without CLI handling,
-	and dynamic SBFD has similar, higher or lower mean and 5% DL Average-UPT for low and medium load levels, and similar mean and 5% DL Average-UPT for high load level without CLI handling, and lower mean and 5% DL Average-UPT for high load level with CLI handling.
[bookmark: _Toc25374][bookmark: _Toc141084633][bookmark: _Toc144651847][bookmark: _Hlk141042902]7.4.2	Inter-gNB CLI handling schemes
The detailed SLS evaluation assumptions and results of semi-static SBFD with enhanced CLI handling schemes applied compared to semi-static SBFD without enhanced CLI handling schemes applied is provided in Annex B.3.2.
[bookmark: _Toc141084634][bookmark: _Toc144651848]7.4.2.1	Inter-gNB CLI handling scheme 1: Spatial Domain Coordination Scheme for gNB Tx-Beam Nulling
[bookmark: _Toc144651849]7.4.2.1.1	Reference scheme for performance comparison
· Source 1 ([19]) 
· Semi-static SBFD without gNB Tx-Beam nulling
· Source 2 ([26])
· Semi-static SBFD without gNB Tx-Beam nulling
[bookmark: _Toc144651850]7.4.2.1.2	Proposed scheme
· Source 1 ([19]) 
· [bookmark: _Hlk143674235]Scheme#1: Beam nulling based on steering vector.
· Scheme#2: Beam nulling based on gNB-gNB channel measurement.
· Source 2 ([26])
· Beam nulling based on gNB-gNB channel measurement.
[bookmark: _Toc144651851]7.4.2.1.3	Performance evaluation or analysis
2 sources ([19], [26]) provide SLS evaluation results for performance comparison between SBFD without aggressor gNB Tx beam nulling and SBFD with aggressor gNB Tx beam nulling.
The summary of DL average-UPT gain and UL average-UPT gain are provided in Table 7.4.2.1.3-1, 7.4.2.1.3-2 and 7.4.2.1.3-3.

Table 7.4.2.1.3-1: Spatial Domain Coordination Scheme for gNB Tx-Beam Nulling (SBFD Alt-4)
	Simple description of key assumptions (FR1 Urban Macro, RSI based on 1dB desense, SBFD slot configuration Alt-4 ({DDDSU} vs. {XXXXX}), Twice area & same TxRUs (Option 2))

	
	[19, Scheme#1]
	[19, Scheme#2]
	[26]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	-2.04%
	2.30%
	2.33%
	-2.72%
	1.54%
	-4.72%
	-1.80%
	-3.65%
	-5.49%

	
	5%
	-30.04%
	NaN
	NaN
	-39.90%
	NaN
	NaN
	-15.18%
	-54.42%
	-81.05%

	
	50%
	-2.24%
	9.71%
	-3.44%
	-4.08%
	5.07%
	-8.01%
	-0.59%
	-1.51%
	-5.11%

	
	95%
	2.76%
	-3.68%
	3.63%
	1.27%
	0.79%
	-2.63%
	-0.34%
	-0.61%
	-0.67%

	UL average-UPT gain
	Mean
	3.51%
	17.64%
	44.17%
	6.37%
	22.10%
	53.27%
	0.66%
	2.00%
	2.78%

	
	5%
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	2.49%
	129.91%
	149.91%

	
	50%
	13.19%
	28.40%
	172.51%
	17.45%
	42.31%
	209.26%
	0.29%
	0.51%
	1.06%

	
	95%
	-7.05%
	-1.09%
	13.05%
	-3.61%
	2.78%
	17.45%
	0.02%
	0.26%
	0.14%

	DL packet-Latency increase
	Mean
	6.28%
	-36.42%
	-12.97%
	-12.17%
	-28.51%
	1.74%
	1.09%
	-383.45%
	-506.56%

	
	5%
	0.00%
	0.00%
	-5.56%
	0.00%
	0.00%
	0.00%
	0.00%
	-3.23%
	-6.45%

	
	50%
	0.00%
	-7.69%
	-5.56%
	4.55%
	-5.13%
	1.85%
	3.92%
	-1.96%
	-15.69%

	
	95%
	-3.03%
	-18.38%
	-14.79%
	-5.05%
	-15.14%
	1.76%
	-30.03%
	-698.15%
	-3953.53%

	UL packet-Latency increase
	Mean
	2.61%
	-18.23%
	-1.25%
	16.75%
	-16.91%
	8.73%
	61.00%
	34.14%
	49.03%

	
	5%
	0.00%
	0.00%
	-11.54%
	0.00%
	0.00%
	-11.54%
	56.94%
	56.28%
	56.46%

	
	50%
	-5.08%
	14.29%
	15.66%
	8.47%
	20.00%
	19.28%
	63.23%
	61.61%
	60.65%

	
	95%
	1.34%
	-30.25%
	0.00%
	10.75%
	-25.16%
	12.63%
	11.63%
	11.82%
	-5.18%


Note: In the evaluation of source 1 ([19]), 100dB(spatial isolation)+10dB(digital isolation) for inter-sector CLI and Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL are assumed. And in the evaluation of source 2 ([26]), 93dB(spatial isolation)+10dB(digital isolation) for inter-sector CLI and Packet Size with 4Kbytes for DL and 1Kbyte for UL are assumed. 

Table 7.4.2.1.3-2: Spatial Domain Coordination Scheme for gNB Tx-Beam Nulling (SBFD Alt-2)
	Simple description of key assumptions (FR1 Urban Macro, RSI based on 1dB desense, SBFD slot configuration Alt-2 ({DDDSU} vs. {XXXXU}), Twice area & same TxRUs (Option 2), 100dB(spatial isolation)+10dB(digital isolation) for inter-sector CLI and Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL)

	
	[19, Scheme#1]
	[19, Scheme#2]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	-1.52%
	0.23%
	2.62%
	-8.16%
	-1.81%
	-0.91%

	
	5%
	-19.11%
	NaN
	NaN
	-45.77%
	NaN
	NaN

	
	50%
	-5.34%
	0.88%
	1.72%
	-10.83%
	-0.75%
	-6.65%

	
	95%
	4.81%
	7.30%
	8.11%
	-0.31%
	3.83%
	8.11%

	UL average-UPT gain
	Mean
	0.17%
	13.34%
	32.67%
	2.55%
	15.86%
	37.52%

	
	5%
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	
	50%
	6.09%
	20.45%
	62.44%
	12.39%
	30.29%
	78.36%

	
	95%
	-0.57%
	2.08%
	14.30%
	0.72%
	4.09%
	16.76%

	DL packet-Latency increase
	Mean
	-40.65%
	-24.34%
	6.96%
	0.36%
	-27.93%
	6.74%

	
	5%
	0.00%
	0.00%
	-4.00%
	7.14%
	0.00%
	-8.00%

	
	50%
	3.70%
	-3.92%
	-2.47%
	11.11%
	-1.96%
	0.00%

	
	95%
	3.13%
	-23.70%
	8.49%
	44.79%
	-24.81%
	7.45%

	UL packet-Latency increase
	Mean
	-28.55%
	-21.91%
	-2.88%
	-27.00%
	-20.67%
	-5.27%

	
	5%
	9.09%
	-7.69%
	-7.69%
	9.09%
	-7.69%
	-7.69%

	
	50%
	17.86%
	1.64%
	16.95%
	35.71%
	31.15%
	25.42%

	
	95%
	-10.07%
	-25.99%
	-17.33%
	-7.19%
	-27.87%
	-14.96%



Table 7.4.2.1.3-3: Spatial Domain Coordination Scheme for gNB Tx-Beam Nulling (SBFD Alt-1)
	Simple description of key assumptions (FR1 Urban Macro, RSI based on 1dB desense, SBFD slot configuration Alt-1 ({DDDSU} vs. {DXXXU}), Twice area & same TxRUs (Option 2), 100dB(spatial isolation)+10dB(digital isolation) for inter-sector CLI and Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL)

	
	[19, Scheme#1]
	[19, Scheme#2]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	0.79%
	-1.44%
	-4.19%
	-1.84%
	-5.67%
	-4.82%

	
	5%
	-4.18%
	11.45%
	-11.62%
	-17.07%
	-22.68%
	-100.00%

	
	50%
	2.53%
	-4.66%
	-3.97%
	2.09%
	-1.98%
	-9.63%

	
	95%
	-2.10%
	0.41%
	1.21%
	-2.68%
	-5.62%
	-0.35%

	UL average-UPT gain
	Mean
	2.30%
	6.83%
	19.19%
	3.32%
	9.73%
	22.26%

	
	5%
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	
	50%
	2.71%
	20.68%
	49.12%
	2.58%
	29.00%
	60.53%

	
	95%
	3.43%
	3.35%
	8.51%
	3.90%
	3.32%
	11.13%

	DL packet-Latency increase
	Mean
	2.78%
	-5.81%
	11.62%
	-1.52%
	0.52%
	20.80%

	
	5%
	0.00%
	-5.26%
	-4.00%
	0.00%
	0.00%
	-4.00%

	
	50%
	-3.70%
	0.00%
	-3.41%
	-3.70%
	0.00%
	-1.14%

	
	95%
	9.47%
	-1.47%
	17.94%
	-2.11%
	-2.94%
	23.98%

	UL packet-Latency increase
	Mean
	1.06%
	-12.06%
	-6.00%
	-15.32%
	-1.96%
	-6.42%

	
	5%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	
	50%
	33.82%
	1.45%
	31.67%
	4.41%
	14.49%
	36.67%

	
	95%
	-8.16%
	-15.77%
	-9.55%
	-7.26%
	-5.38%
	-3.73%



Summary of observations
For the following observations, UPT gain in the range of {-5%, 5%} is considered as similar UPT.
For SBFD with aggressor gNB Tx beam nulling:
In case of SBFD Alt 4, based on results from 2 sources,
· Aggressor gNB Tx beam nulling based on steering vector has similar mean DL Average-UPT and lower or similar 5% DL Average-UPT for all load levels.
· Aggressor gNB Tx beam nulling based on gNB-gNB channel measurement has lower or similar mean and 5% DL Average-UPT for all load levels.
· Aggressor gNB Tx beam nulling based on steering vector has higher or similar mean UL Average-UPT and similar 5% UL Average-UPT for all load levels.
· Aggressor gNB Tx beam nulling based on gNB-gNB channel measurement has higher or similar mean and 5% UL Average-UPT for all load levels.
In case of SBFD Alt 2, based on results from 1 source,
· Aggressor gNB Tx beam nulling based on steering vector has similar mean DL Average-UPT and lower or similar 5% DL Average-UPT for all load levels.
· Aggressor gNB Tx beam nulling based on gNB-gNB channel measurement has lower or similar mean and 5% DL Average-UPT for all load levels.
· Aggressor gNB Tx beam nulling based on steering vector has higher or similar mean UL Average-UPT and similar 5% UL Average-UPT for all load levels
· Aggressor gNB Tx beam nulling based on gNB-gNB channel measurement has higher or similar mean UL Average-UPT and similar 5% UL Average-UPT for all load levels
In case of SBFD Alt 1, based on results from 1 source,
· Aggressor gNB Tx beam nulling based on steering vector has similar mean DL Average-UPT and similar 5% DL Average-UPT for low load level, higher 5% DL Average-UPT for medium load level and lower 5% DL Average-UPT for high load level.
· Aggressor gNB Tx beam nulling based on gNB-gNB channel measurement has lower or similar mean DL Average-UPT and lower 5% DL Average-UPT for all load levels.
· Aggressor gNB Tx beam nulling based on steering vector has higher or similar mean UL Average-UPT and similar 5% UL Average-UPT for all load levels.
· Aggressor gNB Tx beam nulling based on gNB-gNB channel measurement has higher or similar mean UL Average-UPT and similar 5% UL Average-UPT for all load levels.
Comparing beam nulling based on steering vector to beam nulling based on gNB-gNB channel measurement, according to the results from source 1, beam nulling based on gNB-gNB channel measurement has larger mean UL Average-UPT for all load levels due to better flexibility to perform beam nulling.
[bookmark: _Toc144651852]7.4.2.1.4	Specification impact of the proposed scheme
The potential specification impact is to define reference signals for gNB-gNB channel measurement and information exchange between gNBs of the CLI resource configuration and/or CLI measurement reports
[bookmark: _Toc144651853]7.4.2.2	Inter-gNB CLI handling scheme 2: UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix
[bookmark: _Toc144651854]7.4.2.2.1	Reference scheme for performance comparison
· Source 1 ([19]) 
· Semi-static SBFD without inter-gNB CLI handling
[bookmark: _Toc144651855]7.4.2.2.2	Proposed scheme
· Source 1 ([19]) 
· [19], Scheme#1: Non-Transparent UL resource muting based IRC assuming UL OH: 1 symbol and DL OH: 1 symbol
· [19], Scheme#2: Transparent UL resource muting based IRC assuming UL OH: 3 symbols and DL OH: 1 symbol
· [19], Scheme#3: Transparent UL resource muting based IRC assuming UL OH: 4 symbols and DL OH: 1 symbol
[bookmark: _Toc144651856]7.4.2.2.3	Performance evaluation or analysis
One source ([19]) provides SLS evaluation results for performance comparison between Non-transparent UL resource muting based IRC and Transparent UL resource muting based IRC with different uplink overhead.
The summary of DL average-UPT gain and UL average-UPT gain are provided in Table 7.4.2.2.3-1, 7.4.2.2.3-2 and 7.4.2.2.3-3.

Table 7.4.2.2.3-1: UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix (SBFD Alt-4)
	Simple description of key assumptions (FR1 Urban Macro, RSI based on 1dB desense, SBFD slot configuration Alt-4 ({DDDSU} vs. {XXXXX}), Twice area & same TxRUs (Option 2), 100dB(spatial isolation)+10dB(digital isolation) for inter-sector CLI and Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL)

	
	[19, Scheme#1]
	[19, Scheme#2]
	[19, Scheme#3]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	-1.22%
	1.77%
	-14.90%
	-3.62%
	-4.61%
	-16.97%
	-5.79%
	-5.79%
	-14.46%

	
	5%
	25.25%
	NaN
	NaN
	23.38%
	NaN
	NaN
	-0.71%
	NaN
	NaN

	
	50%
	-5.98%
	3.91%
	-18.97%
	-3.67%
	-2.72%
	-21.26%
	-10.12%
	-5.37%
	-18.95%

	
	95%
	0.82%
	-0.58%
	-16.16%
	-3.54%
	-7.00%
	-14.45%
	-5.31%
	-7.28%
	-12.37%

	UL average-UPT gain
	Mean
	9.94%
	20.43%
	5.02%
	-7.02%
	6.02%
	-6.38%
	-15.46%
	-10.75%
	-12.91%

	
	5%
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	
	50%
	16.31%
	31.11%
	-3.39%
	-2.10%
	8.44%
	-41.97%
	-14.44%
	-18.10%
	-45.34%

	
	95%
	-2.80%
	9.39%
	2.75%
	-15.63%
	-9.29%
	-8.37%
	-21.31%
	-17.35%
	-13.03%

	DL packet-Latency increase
	Mean
	-65.33%
	-12.36%
	32.56%
	-54.23%
	2.99%
	59.29%
	-50.29%
	-5.86%
	36.15%

	
	5%
	9.09%
	6.67%
	16.67%
	9.09%
	6.67%
	16.67%
	9.09%
	6.67%
	16.67%

	
	50%
	4.55%
	5.13%
	27.78%
	4.55%
	10.26%
	33.33%
	9.09%
	10.26%
	27.78%

	
	95%
	-16.16%
	0.00%
	58.80%
	-17.17%
	13.51%
	69.01%
	-6.06%
	14.59%
	41.55%

	UL packet-Latency increase
	Mean
	12.29%
	-13.68%
	44.60%
	19.10%
	-2.82%
	11.16%
	48.79%
	10.34%
	7.90%

	
	5%
	0.00%
	-5.00%
	-7.69%
	18.75%
	10.00%
	3.85%
	25.00%
	20.00%
	7.69%

	
	50%
	-18.64%
	10.00%
	1.20%
	33.90%
	1.43%
	-8.43%
	35.59%
	34.29%
	-6.02%

	
	95%
	2.11%
	-23.73%
	61.81%
	19.39%
	-3.26%
	20.06%
	40.69%
	9.39%
	9.55%



Table 7.4.2.2.3-2: UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix (SBFD Alt-2)
	Simple description of key assumptions (FR1 Urban Macro, RSI based on 1dB desense, SBFD slot configuration Alt-2 ({DDDSU} vs. {XXXXU}), Twice area & same TxRUs (Option 2), 100dB(spatial isolation)+10dB(digital isolation) for inter-sector CLI and Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL)

	
	[19, Scheme#1]
	[19, Scheme#2]
	[19, Scheme#3]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	-7.45%
	-12.41%
	-13.96%
	-9.64%
	-13.26%
	-9.37%
	-9.17%
	-9.59%
	-12.14%

	
	5%
	-19.00%
	NaN
	NaN
	-14.12%
	NaN
	NaN
	2.66%
	NaN
	NaN

	
	50%
	-9.99%
	-19.19%
	-15.35%
	-13.60%
	-17.20%
	-14.25%
	-12.48%
	-13.13%
	-16.46%

	
	95%
	-3.26%
	-8.84%
	-10.89%
	-3.89%
	-13.00%
	-1.84%
	-7.19%
	-8.15%
	-4.07%

	UL average-UPT gain
	Mean
	2.51%
	-0.07%
	-0.01%
	-9.34%
	-8.72%
	-9.53%
	-16.00%
	-14.38%
	-22.43%

	
	5%
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	
	50%
	8.51%
	5.45%
	12.62%
	-11.97%
	-3.92%
	-5.06%
	-22.90%
	-12.96%
	-33.21%

	
	95%
	1.52%
	0.48%
	2.10%
	-6.83%
	-7.55%
	-11.74%
	-11.96%
	-11.20%
	-17.40%

	DL packet-Latency increase
	Mean
	-60.39%
	-16.57%
	42.71%
	-35.99%
	-16.47%
	33.34%
	-57.08%
	-20.81%
	46.97%

	
	5%
	7.14%
	10.53%
	12.00%
	7.14%
	21.05%
	8.00%
	7.14%
	15.79%
	12.00%

	
	50%
	14.81%
	17.65%
	25.93%
	18.52%
	21.57%
	18.52%
	14.81%
	15.69%
	28.40%

	
	95%
	3.13%
	-11.85%
	71.64%
	28.13%
	-0.74%
	51.97%
	14.58%
	0.74%
	75.57%

	UL packet-Latency increase
	Mean
	5.84%
	0.75%
	10.35%
	-7.00%
	9.32%
	16.80%
	14.21%
	25.95%
	46.06%

	
	5%
	9.09%
	-7.69%
	0.00%
	9.09%
	7.69%
	15.38%
	27.27%
	15.38%
	15.38%

	
	50%
	-19.64%
	16.39%
	8.47%
	58.93%
	13.11%
	20.34%
	28.57%
	21.31%
	33.90%

	
	95%
	-4.80%
	-1.13%
	11.11%
	9.35%
	2.45%
	13.19%
	26.38%
	31.45%
	51.70%



Table 7.4.2.2.3-3: UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix (SBFD Alt-1)
	Simple description of key assumptions (FR1 Urban Macro, RSI based on 1dB desense, SBFD slot configuration Alt-1 ({DDDSU} vs. {DXXXU}), Twice area & same TxRUs (Option 2), 100dB(spatial isolation)+10dB(digital isolation) for inter-sector CLI and Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL)

	
	[19, Scheme#1]
	[19, Scheme#2]
	[19, Scheme#3]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	-5.80%
	-5.53%
	-12.93%
	-7.46%
	-8.54%
	-9.91%
	-7.99%
	-7.99%
	-14.16%

	
	5%
	-1.53%
	82.27%
	57.90%
	0.83%
	39.11%
	-6.11%
	10.69%
	100.61%
	9.49%

	
	50%
	-4.38%
	-6.60%
	-17.41%
	-7.55%
	-9.29%
	-15.48%
	-6.74%
	-9.63%
	-23.92%

	
	95%
	-10.86%
	-6.05%
	-6.41%
	-9.21%
	-10.69%
	-1.00%
	-12.62%
	-9.10%
	-8.44%

	UL average-UPT gain
	Mean
	0.28%
	8.15%
	1.16%
	-7.32%
	-11.23%
	-15.97%
	-17.21%
	-14.43%
	-24.81%

	
	5%
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	
	50%
	1.87%
	17.13%
	6.50%
	-10.61%
	-4.90%
	-16.44%
	-21.96%
	-12.02%
	-26.56%

	
	95%
	-2.02%
	5.82%
	-0.24%
	-2.15%
	-11.86%
	-16.33%
	-9.86%
	-16.05%
	-22.23%

	DL packet-Latency increase
	Mean
	2.87%
	-7.72%
	25.41%
	13.73%
	-6.65%
	18.08%
	4.60%
	8.12%
	24.33%

	
	5%
	7.14%
	0.00%
	8.00%
	7.14%
	5.26%
	8.00%
	7.14%
	5.26%
	8.00%

	
	50%
	0.00%
	8.16%
	23.86%
	7.41%
	8.16%
	20.45%
	7.41%
	10.20%
	23.86%

	
	95%
	-1.05%
	-16.54%
	38.83%
	3.16%
	-11.03%
	13.70%
	-5.26%
	9.19%
	26.26%

	UL packet-Latency increase
	Mean
	36.75%
	-15.61%
	11.18%
	61.72%
	19.15%
	18.15%
	64.24%
	14.06%
	22.80%

	
	5%
	0.00%
	-7.69%
	0.00%
	8.33%
	7.69%
	15.38%
	16.67%
	15.38%
	23.08%

	
	50%
	19.12%
	-13.04%
	11.67%
	51.47%
	4.35%
	28.33%
	61.76%
	2.90%
	8.33%

	
	95%
	10.20%
	-11.69%
	27.61%
	29.93%
	25.60%
	25.82%
	48.53%
	24.68%
	43.43%



Summary of observations
For the following observations, UPT gain in the range of {-5%, 5%} is considered as similar UPT.
For SBFD with UL resource muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix:
In case of SBFD Alt 4, based on results from 1 source,
· [bookmark: _Hlk143694803]Non-Transparent UL resource muting based IRC assuming UL OH: 1 symbol and DL OH: 1 symbol has similar mean DL Average-UPT for low and medium load level, lower mean DL Average-UPT for high load level and higher or similar 5% DL Average-UPT for all load levels.
· Transparent UL resource muting based IRC assuming UL OH: 3 symbols and DL OH: 1 symbol has lower or similar mean DL Average-UPT and higher or similar 5% DL Average-UPT for all load levels.
· Transparent UL resource muting based IRC assuming UL OH: 4 symbols and DL OH: 1 symbol has lower mean DL Average-UPT and similar 5% DL Average-UPT for all load levels
· Non-Transparent UL resource muting based IRC assuming UL OH: 1 symbol and DL OH: 1 symbol has higher mean UL Average-UPT and similar 5% UL Average-UPT for all load levels.
· Transparent UL resource muting based IRC assuming UL OH: 3 symbols and DL OH: 1 symbol has lower mean UL Average-UPT for low and high load levels, higher UL Average-UPT for medium load level and similar 5% UL Average-UPT for all load levels.
· Transparent UL resource muting based IRC assuming UL OH: 4 symbols and DL OH: 1 symbol has lower mean UL Average-UPT and similar 5% UL Average-UPT for all load levels.
In case of SBFD Alt 2, based on results from 1 source,
· [bookmark: _Hlk143694762]Non-Transparent UL resource muting based IRC assuming UL OH: 1 symbol and DL OH: 1 symbol has lower mean DL Average-UPT and lower or similar 5% DL Average-UPT for all load levels.
· Transparent UL resource muting based IRC assuming UL OH: 3 symbols and DL OH: 1 symbol has lower mean DL Average-UPT and lower or similar 5% DL Average-UPT for all traffic load level.
· Transparent UL resource muting based IRC assuming UL OH: 4 symbols and DL OH: 1 symbol has lower mean DL Average-UPT and similar 5% DL Average-UPT for all traffic load level.
· Non-Transparent UL resource muting based IRC assuming UL OH: 1 symbol and DL OH: 1 symbol has similar mean and 5% UL Average-UPT for all load levels.
· Transparent UL resource muting based IRC assuming UL OH: 3 symbols and DL OH: 1 symbol has lower mean UL Average-UPT and similar 5% UL Average-UPT for all load levels.
· Transparent UL resource muting based IRC assuming UL OH: 4 symbols and DL OH: 1 symbol has lower mean UL Average-UPT and similar 5% UL Average-UPT for all load levels.
In case of SBFD Alt 1, based on results from 1 source,
· Non-Transparent UL resource muting based IRC assuming UL OH: 1 symbol and DL OH: 1 symbol has lower mean DL Average-UPT and higher or similar 5% DL Average-UPT for all load levels.
· Transparent UL resource muting based IRC assuming UL OH: 3 symbols and DL OH: 1 symbol has lower mean DL Average-UPT for all load levels and similar 5% DL Average-UPT for low load level, higher 5% DL Average-UPT for medium load level, and lower 5% DL Average-UPT for high load level.
· Transparent UL resource muting based IRC assuming UL OH: 4 symbols and DL OH: 1 symbol has lower mean DL Average-UPT for and higher 5% DL Average-UPT for all traffic load level.
· Non-Transparent UL resource muting based IRC assuming UL OH: 1 symbol and DL OH: 1 symbol has higher or similar mean UL Average-UPT and similar 5% UL Average-UPT for all load levels.
· Transparent UL resource muting based IRC assuming UL OH: 3 symbols and DL OH: 1 symbol has lower mean UL Average-UPT and similar 5% UL Average-UPT for all load levels.
· Transparent UL resource muting based IRC assuming UL OH: 4 symbols and DL OH: 1 symbol has lower mean UL Average-UPT and similar 5% UL Average-UPT for all load levels.
Comparing Non-Transparent UL resource muting based IRC (scheme 1) to Transparent UL resource muting based IRC (scheme 2 and scheme 3), based on the results from source 1, Non-Transparent UL resource muting based IRC has higher mean UL Average-UPT for all load levels due to the larger overhead of muted UL resources assumed for the transparent scheme, i.e. 3 or 4 symbols per slot for the transparent scheme and 1 symbol per slot for the non-transparent scheme.
Both Transparent and Non-transparent schemes have lower mean DL Average-UPT for all load levels compared to semi-static SBFD without inter-gNB CLI handling due to the overhead from DL symbol muting, i.e. mute 1 symbol per slot.
[bookmark: _Toc144651857]7.4.2.2.4	Specification impact of the proposed scheme
As described in section 8.3.1A.4, the potential specification impact of the proposed scheme is to define non-transparent UL muting resource patterns including its time and frequency location (e.g. symbol-level and/or RB-level and/or RE-level) with potential impact on PUSCH resource mapping.
[bookmark: _Toc141084635][bookmark: _Toc144651858]7.4.3	Inter-UE CLI handling schemes
The detailed SLS evaluation assumptions and results of semi-static SBFD with enhanced CLI handling schemes applied compared to semi-static SBFD without enhanced CLI handling schemes applied is provided in Annex B.3.2.
[bookmark: _Toc141084636][bookmark: _Toc144651859]7.4.3.1	Inter-UE CLI handling scheme 1: Coordinated scheduling 
[bookmark: _Toc144651860]7.4.3.1.1	Reference scheme for performance comparison
· Source 1 ([19]) 
· Semi-static SBFD without inter-UE CLI handling
· Source 2 ([33])
· For a cell, in a SBFD slot, there is no restriction on the gNB scheduling for the transmission directions within one cluster, i.e., DL transmission and UL transmission can be scheduled among different UEs within the same cluster in the same SBFD slot.

[bookmark: _Toc144651861]7.4.3.1.2	Proposed scheme
· Source 1 ([19]) 
· Scheme#1: Coordinated scheduling based on L3 UE-UE CLI measurement
· Scheme#2: Coordinated scheduling based on L1 UE-UE CLI measurement.
· Note: simulations assumptions on UE processing/reporting delays was not provided by the source.
· Source 2 ([33])
· intra-cell coordinated scheduling
· For a cell, in a SBFD slot, there is only one transmission direction that gNB can schedule within one cluster, i.e., the scheduled UEs within a cluster can only be allocated as the same transmission direction in a SBFD slot. 
· There is no specification impact
[bookmark: _Toc144651862]7.4.3.1.3	Performance evaluation or analysis
2 sources ([19], [33]) provide SLS evaluation results for performance comparison with coordinated scheduling.
The summary of DL average-UPT gain and UL average-UPT gain are provided in Table 7.4.3.1.3-1, 7.4.3.1.3-2 and 7.4.3.1.3-3.

Table 7.4.3.1.3-1: Coordinated scheduling (SBFD Alt-4)
	Simple description of key assumptions (FR1 Urban Macro, RSI based on 1dB desense, SBFD slot configuration Alt-4 ({DDDSU} vs. {XXXXX}), Twice area & same TxRUs (Option 2), and Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL)

	
	[19, Scheme#1]
	[19, Scheme#2]
	[33]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	20.20%
	37.84%
	39.73%
	18.99%
	36.76%
	40.89%
	3.25%
	0.90%
	0.79%

	
	5%
	101.99%
	NaN
	NaN
	93.44%
	NaN
	NaN
	-7.66%
	-15.36%
	-26.38%

	
	50%
	16.39%
	46.89%
	41.32%
	18.05%
	42.38%
	48.63%
	2.77%
	-1.10%
	-0.94%

	
	95%
	7.79%
	9.64%
	13.30%
	7.88%
	12.85%
	8.98%
	4.05%
	4.87%
	7.76%

	UL average-UPT gain
	Mean
	1.84%
	0.18%
	-12.96%
	1.96%
	10.17%
	-6.50%
	25.63%
	-8.76%
	-28.58%

	
	5%
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	142.32%
	-60.24%
	-98.65%

	
	50%
	4.61%
	0.76%
	-43.17%
	4.26%
	9.43%
	-28.22%
	19.29%
	-39.95%
	-78.11%

	
	95%
	-2.51%
	-0.56%
	-2.65%
	-2.51%
	6.19%
	-5.60%
	35.82%
	29.12%
	14.57%

	DL packet-Latency increase
	Mean
	-80.92%
	-50.92%
	-21.92%
	-80.46%
	-50.53%
	-24.32%
	10.22%
	156.82%
	64.99%

	
	5%
	0.00%
	-6.67%
	-5.56%
	0.00%
	-6.67%
	-5.56%
	-0.73%
	-1.17%
	-2.08%

	
	50%
	-13.64%
	-23.08%
	-14.81%
	-13.64%
	-20.51%
	-20.37%
	-1.67%
	-0.29%
	-2.09%

	
	95%
	-45.45%
	-42.70%
	-11.62%
	-44.44%
	-41.62%
	-28.17%
	89.56%
	105.91%
	98.23%

	UL packet-Latency increase
	Mean
	33.13%
	-6.43%
	40.15%
	-1.11%
	-0.03%
	30.71%
	-12.64%
	76.76%
	311.76%

	
	5%
	0.00%
	0.00%
	-11.54%
	0.00%
	-5.00%
	-11.54%
	-22.99%
	-20.49%
	-15.44%

	
	50%
	-5.08%
	8.57%
	51.81%
	-22.03%
	24.29%
	38.55%
	-13.24%
	83.84%
	339.72%

	
	95%
	4.03%
	-5.74%
	52.07%
	1.54%
	-10.69%
	28.16%
	-13.79%
	62.69%
	198.83%


Note: In the evaluation of source 1 ([19]), 100dB(spatial isolation)+10dB(digital isolation) for inter-sector CLI is assumed. And in the evaluation of source 2 ([33]), 93dB(spatial isolation) for inter-sector CLI is assumed. 
Table 7.4.3.1.3-1: Coordinated scheduling (SBFD Alt-2)
	Simple description of key assumptions (FR1 Urban Macro, RSI based on 1dB desense, SBFD slot configuration Alt-2 ({DDDSU} vs. {XXXXU}), Twice area & same TxRUs (Option 2), and Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL)

	
	[19, Scheme#1]
	[19, Scheme#2]
	[33]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	8.73%
	20.81%
	28.67%
	11.83%
	18.18%
	29.17%
	-16.47%
	-20.91%
	-25.30%

	
	5%
	35.64%
	NaN
	NaN
	46.68%
	NaN
	NaN
	-12.24%
	-14.83%
	-35.40%

	
	50%
	4.94%
	17.97%
	33.03%
	8.17%
	16.11%
	31.92%
	-17.65%
	-23.36%
	-28.28%

	
	95%
	5.30%
	10.34%
	9.30%
	9.69%
	17.29%
	19.50%
	-16.59%
	-17.19%
	-16.33%

	UL average-UPT gain
	Mean
	2.90%
	-4.18%
	-20.36%
	5.01%
	-6.50%
	-19.37%
	48.10%
	11.36%
	-1.11%

	
	5%
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	201.56%
	124.54%
	178.17%

	
	50%
	11.93%
	-8.10%
	-21.12%
	11.22%
	-14.56%
	-15.29%
	13.88%
	-47.35%
	-61.71%

	
	95%
	5.22%
	-3.33%
	-15.02%
	7.92%
	-0.29%
	-9.88%
	96.90%
	88.53%
	81.73%

	DL packet-Latency increase
	Mean
	-69.53%
	-48.14%
	-1.17%
	-71.76%
	-46.51%
	-8.15%
	59.34%
	207.79%
	87.39%

	
	5%
	0.00%
	0.00%
	-4.00%
	0.00%
	0.00%
	-8.00%
	22.24%
	21.95%
	21.23%

	
	50%
	-3.70%
	-9.80%
	-4.94%
	-7.41%
	-7.84%
	-6.17%
	23.79%
	29.79%
	38.69%

	
	95%
	-20.83%
	-40.00%
	1.86%
	-26.04%
	-38.15%
	-4.14%
	66.68%
	220.22%
	240.50%

	UL packet-Latency increase
	Mean
	12.26%
	45.92%
	109.45%
	23.43%
	53.51%
	98.37%
	-20.15%
	12.74%
	-6.81%

	
	5%
	0.00%
	0.00%
	7.69%
	0.00%
	-7.69%
	7.69%
	-47.61%
	-45.24%
	-41.81%

	
	50%
	12.50%
	32.79%
	167.80%
	5.36%
	9.84%
	138.98%
	-14.03%
	101.07%
	166.02%

	
	95%
	5.76%
	73.07%
	112.59%
	-4.08%
	102.26%
	106.37%
	-17.61%
	-32.30%
	-61.40%


Note: In the evaluation of source 1 ([19]), 100dB(spatial isolation)+10dB(digital isolation) for inter-sector CLI is assumed. And in the evaluation of source 2 ([33]), 93dB(spatial isolation) for inter-sector CLI is assumed. 

Table 7.4.3.1.3-1: Coordinated scheduling (SBFD Alt-1)
	Simple description of key assumptions (FR1 Urban Macro, RSI based on 1dB desense, SBFD slot configuration Alt-1 ({DDDSU} vs. {DXXXU}), Twice area & same TxRUs (Option 2), 100dB(spatial isolation)+10dB(digital isolation) for inter-sector CLI and Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL)

	
	[19, Scheme#1]
	[19, Scheme#2]

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	12.29%
	21.72%
	25.62%
	11.75%
	23.80%
	32.10%

	
	5%
	61.12%
	370.50%
	722.56%
	50.53%
	423.01%
	937.28%

	
	50%
	14.72%
	22.34%
	28.16%
	14.64%
	24.64%
	38.06%

	
	95%
	1.96%
	6.48%
	9.79%
	0.72%
	8.59%
	16.51%

	UL average-UPT gain
	Mean
	0.58%
	-1.09%
	-8.33%
	-1.60%
	1.89%
	-9.47%

	
	5%
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	
	50%
	-6.11%
	4.86%
	-12.23%
	-10.33%
	5.30%
	-8.69%

	
	95%
	3.94%
	0.05%
	-5.57%
	3.63%
	-1.94%
	-8.35%

	DL packet-Latency increase
	Mean
	-21.76%
	-33.27%
	-20.28%
	-20.38%
	-37.34%
	-28.56%

	
	5%
	-7.14%
	-10.53%
	-12.00%
	-7.14%
	-10.53%
	-12.00%

	
	50%
	-14.81%
	-16.33%
	-12.50%
	-14.81%
	-16.33%
	-19.32%

	
	95%
	-34.74%
	-45.22%
	-19.41%
	-33.68%
	-46.69%
	-33.12%

	UL packet-Latency increase
	Mean
	-5.94%
	-1.01%
	17.56%
	12.28%
	-2.72%
	24.56%

	
	5%
	0.00%
	0.00%
	0.00%
	-8.33%
	0.00%
	15.38%

	
	50%
	0.00%
	14.49%
	28.33%
	-11.76%
	-1.45%
	36.67%

	
	95%
	0.00%
	-0.37%
	25.82%
	6.80%
	-1.30%
	43.13%



Summary of observations
For the following observations, UPT gain in the range of {-5%, 5%} is considered as similar UPT.
For SBFD with coordinated scheduling:
In case of SBFD Alt 4, based on results from 2 sources,
· Coordinated scheduling based on L3 UE-UE CLI measurement has higher mean DL Average-UPT and higher or similar 5% DL Average-UPT for all load levels.
· Coordinated scheduling based on L1 UE-UE CLI measurement has higher mean DL Average-UPT and higher or similar 5% DL Average-UPT for all load levels.
· Intra-cell coordinated scheduling has similar mean DL Average-UPT and lower 5% DL Average-UPT for all load levels.
· Coordinated scheduling based on L3 UE-UE CLI measurement has similar mean UL Average-UPT for low and medium load levels, lower mean UL Average-UPT for high load level and similar 5% UL Average-UPT for all load levels.
· Coordinated scheduling based on L1 UE-UE CLI measurement has higher or similar mean UL Average-UPT for low and medium load level, lower mean UL Average-UPT for high load level, and similar 5% UL Average-UPT for all load levels.
· Intra-cell coordinated scheduling has higher mean UL Average-UPT for low load level, lower mean UL Average-UPT for medium and high load level and higher 5% UL Average-UPT for low load level, lower 5% UL Average-UPT for medium and high load level.
In case of SBFD Alt 2, based on results from 2 sources,
· Coordinated scheduling based on L3 UE-UE CLI measurement has higher mean DL Average-UPT and higher or similar 5% DL Average-UPT for all load levels.
· Coordinated scheduling based on L1 UE-UE CLI measurement has higher mean DL Average-UPT and higher or similar 5% DL Average-UPT for all load levels.
· Intra-cell coordinated scheduling has lower mean and 5% DL Average-UPT for all load levels.
· Coordinated scheduling based on L3 UE-UE CLI measurement has lower or similar mean UL Average-UPT and similar 5% UL Average-UPT for all load levels.
· Coordinated scheduling based on L1 UE-UE CLI measurement has higher mean UL Average-UPT for low load level, lower mean UL Average-UPT for medium and high load level and similar 5% UL Average-UPT for all load levels.
· Intra-cell coordinated scheduling has higher or similar mean UL Average-UPT and higher 5% UL Average-UPT for all load levels.
In case of SBFD Alt 1, based on results from 1 source,
· Coordinated scheduling based on L3 UE-UE CLI measurement has higher mean and 5% DL Average-UPT for all load levels.
· Coordinated scheduling based on L1 UE-UE CLI measurement has higher mean and 5% DL Average-UPT for all load levels.
· Coordinated scheduling based on L3 UE-UE CLI measurement has lower or similar mean UL Average-UPT and similar 5% UL Average-UPT for all load levels. 
· Coordinated scheduling based on L1 UE-UE CLI measurement has lower or similar mean UL Average-UPT and similar 5% UL Average-UPT for all load levels. 
According to source 1, Coordinated scheduling based on L3 UE-UE CLI measurement (scheme 1) and coordinated scheduling based on L1/L2 UE-UE CLI measurement (scheme 2) can achieve better mean DL Average-UPT than semi-static SBFD without inter-UE CLI handling (reference scheme). However, there is a slight loss in mean UL Average-UPT at low and medium load levels and moderate loss at high load level since for both scheme 1 and scheme 2, DL scheduling is prioritized over UL in case there is strong UE-UE CLI. In addition, coordinated scheduling based on L3 UE-UE CLI measurement has similar DL average-UPT gain compared to coordinated scheduling based on L1 UE-UE CLI measurement for all load levels.
[bookmark: _Toc144651863]7.4.3.1.4	Specification impact of the proposed scheme
For L1/L2 based UE-UE CLI measurement, the potential specification impact is described in section 8.4.1.3. For L3 based UE-UE CLI measurement, there is no specification impact. 
For intra-cell coordinated scheduling, there is no specification impact.
[bookmark: _Toc144651864]7.4.4	Inter-gNB and Inter-UE CLI handling schemes
[bookmark: _Toc144651865]7.4.4.1	Inter-gNB and Inter-UE CLI handling scheme 1: Spatial Domain Coordination Scheme for gNB Tx-Beam Nulling and UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix
[bookmark: _Toc144651866]7.4.4.1.1	Reference scheme for performance comparison
· Source 1 ([19]) 
· Semi-static SBFD without inter-gNB and inter-UE CLI handling
[bookmark: _Toc144651867]7.4.4.1.2	Proposed scheme
· Source 1 ([19]) 
· gNB-gNB CLI: Beam nulling based on gNB-gNB channel + Non-transparent UL resource muting based IRC
· UE-UE CLI: Coordinated scheduling based L3 UE-UE CLI measurement

[bookmark: _Toc144651868]7.4.4.1.3	Performance evaluation or analysis
One source ([19]) provides SLS evaluation results for performance comparison with spatial Domain coordination scheme for gNB Tx-Beam nulling and UL resource muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix.
The summary of DL average-UPT gain and UL average-UPT gain are provided in Table 7.4.4.1.3-1.

Table 7.4.4.1.3-1: gNB Tx-Beam nulling and UL resource muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix
	Simple description of key assumptions (FR1 Urban Macro, RSI based on 1dB desense, Twice area & same TxRUs (Option 2), 100dB(spatial isolation)+10dB(digital isolation) for inter-sector CLI and Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL)

	
	[19]

	
	Alt-4 ({DDDSU} vs. {XXXXX})
	Alt-2 ({DDDSU} vs. {XXXXU})
	Alt-1 ({DDDSU} vs. {DXXXU})

	
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load
	Low load
	Medium load
	High load

	DL average-UPT gain
	Mean
	6.71%
	20.48%
	18.32%
	-1.21%
	8.62%
	15.13%
	-3.30%
	11.26%
	8.66%

	
	5%
	59.02%
	NaN
	NaN
	14.98%
	NaN
	NaN
	22.57%
	436.59%
	422.46%

	
	50%
	5.55%
	25.97%
	14.61%
	-3.53%
	5.74%
	15.55%
	-3.28%
	13.33%
	12.06%

	
	95%
	-1.69%
	1.57%
	0.03%
	-3.14%
	2.42%
	5.56%
	-9.33%
	-0.99%
	-1.63%

	UL average-UPT gain
	Mean
	14.76%
	59.96%
	84.53%
	8.97%
	20.37%
	13.12%
	7.45%
	17.88%
	16.05%

	
	5%
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	
	50%
	23.76%
	81.15%
	274.32%
	23.35%
	40.69%
	50.00%
	13.47%
	49.02%
	52.86%

	
	95%
	-0.33%
	20.45%
	28.88%
	6.03%
	7.39%
	-0.58%
	6.21%
	2.92%
	-1.99%

	DL packet-Latency increase
	Mean
	-77.96%
	-44.47%
	-3.65%
	-68.26%
	-42.44%
	20.64%
	-1.14%
	-29.96%
	2.26%

	
	5%
	9.09%
	6.67%
	0.00%
	7.14%
	10.53%
	0.00%
	7.14%
	0.00%
	-4.00%

	
	50%
	-4.55%
	-5.13%
	1.85%
	3.70%
	1.96%
	9.88%
	0.00%
	-4.08%
	0.00%

	
	95%
	-39.39%
	-30.81%
	7.39%
	-10.42%
	-31.11%
	42.24%
	-16.84%
	-43.38%
	-2.45%

	UL packet-Latency increase
	Mean
	15.17%
	-12.46%
	24.58%
	15.14%
	46.69%
	115.45%
	9.14%
	-3.43%
	42.71%

	
	5%
	0.00%
	-15.00%
	-23.08%
	9.09%
	-7.69%
	0.00%
	0.00%
	0.00%
	15.38%

	
	50%
	67.80%
	50.00%
	43.37%
	48.21%
	68.85%
	147.46%
	48.53%
	42.03%
	96.67%

	
	95%
	21.31%
	-27.90%
	18.71%
	14.39%
	87.19%
	134.22%
	24.04%
	-0.56%
	51.19%



Summary of observations
For the following observations, difference between the UPT gain of the reference scheme and the UPT gain of the proposes scheme in the range of {-5%, 5%} is considered as similar UPT.
For SBFD with spatial domain coordination scheme for gNB Tx-beam nulling and UL resource muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix:
In case of SBFD Alt 4, based on results from 1 source,
· Spatial domain coordination scheme for gNB Tx-beam nulling and UL resource muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix has higher mean DL Average-UPT and higher or similar 5% DL Average-UPT for all load levels.
· Spatial domain coordination scheme for gNB Tx-beam nulling and UL resource muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix has higher mean UL Average-UPT and similar 5% UL Average-UPT for all load levels
In case of SBFD Alt 2, based on results from 1 source,
· Spatial domain coordination scheme for gNB Tx-beam nulling and UL resource muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix has higher or similar mean and 5% DL Average-UPT for all load levels.
· Spatial domain coordination scheme for gNB Tx-beam nulling and UL resource muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix has higher mean UL Average-UPT and similar 5% UL Average-UPT for all load levels
In case of SBFD Alt 1, based on results from 1 source,
· Spatial domain coordination scheme for gNB Tx-beam nulling and UL resource muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix has higher or similar mean UL Average-UPT and higher 5% DL Average-UPT for all load levels.
· Spatial domain coordination scheme for gNB Tx-beam nulling and UL resource muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix has higher mean UL Average-UPT and similar 5% UL Average-UPT for all load levels
[bookmark: _Toc144651869]7.4.4.1.4	Specification impact of the proposed scheme
For beam nulling based on gNB-gNB channel, the potential specification impact is to define reference signals for gNB-gNB channel measurement and information exchange between gNBs of the CLI resource configuration and/or CLI measurement reports.
For Non-transparent UL resource muting based IRC, the potential specification impact is to define non-transparent UL muting resource patterns including its time and frequency location (e.g. symbol-level and/or RB-level and/or RE-level) with potential impact on PUSCH resource mapping.
For coordinated scheduling based L3 UE-UE CLI measurement, there is no specification impact. 
[bookmark: _Toc103163476][bookmark: _Toc104488368][bookmark: _Toc144651870]8	Potential enhancements and analysis for dynamic/flexible TDD
[bookmark: _Toc144651871]8.1	Deployment scenarios
The following scenarios are considered for dynamic/flexible TDD evaluation for single operator case:
-	FR1
-	1-layer scenario
-	Indoor office
-	(Optional) Urban Macro
-	2-layer Scenario B
-	Layer 1: Urban Macro
-	Layer 2: 
-	Baseline: Indoor office
-	Optional: Indoor factory
-	FR2-1
-	1-layer scenario
-	Indoor office
-	(Optional) Dense Urban Macro layer
The layouts and UE distributions for these scenarios can be found in Annex A.1.
[bookmark: _Toc126680961][bookmark: _Toc144651872][bookmark: _Hlk122611038]8.2	Evaluation methodologies
[bookmark: _Toc126680962][bookmark: _Toc144651873]8.2.1	System level simulation
Channel model
The channel model for dynamic/flexible TDD evaluation is the same as that for SBFD evaluation which can be found in Annex A.3.
Performance metrics
The following metrics are considered. The detailed definitions can be found in Annex A.4.
-	UPT related performance metrics
-	Mean/5%/50%/95% Average-UPT, Average-UPT CDF
-	Mean/5%/50%/95% Tail-UPT, Tail-UPT CDF
-	Mean/5%/50%/95% Median-UPT, Median-UPT CDF
-	Latency related performance metrics
-	Baseline: Mean/5%/50%/95% Packet-Latency, Packet-Latency CDF
-	Optional: Mean/5%/50%/95% UE-Average-Latency, UE-Average-Latency CDF
-	Unfinished/dropped Packet Rate
-	RU: Type-1 RU
Traffic model
FTP model 3 is used and the details can be found in Annex A.6.
Assumption on baseline and target dynamic/flexible TDD operation for comparison
	
	Target dynamic/flexible TDD operation
	Baseline operation for comparison

	1-layer scenario
	Using dynamic TDD UL/DL assignment based on potential enhancements
	Using dynamic TDD UL/DL assignment based on Rel-17 specifications

	2-layer Scenario (NOTE 1)
	Option 1
	Layer 2 using legacy static TDD {DSUUU} based on potential enhancements
	Layer 2 using legacy static TDD {DDDSU} based on Rel-17 specifications

	
	Option 2
	Layer 2 using dynamic TDD UL/DL assignment based on potential enhancements
	Layer 2 using dynamic TDD UL/DL assignment based on Rel-17 specifications

	NOTE 1:	For 2-layer Scenario, layer 1 uses legacy static TDD {DDDSU} for both target and baseline operation
NOTE 2:	
· For legacy static TDD {DDDSU} and {DSUUU}, S=[12D:2G:0U] is assumed.
· For dynamic TDD UL/DL assignment, {FFFFF} is assumed and companies are encouraged to report the guard symbols assumed. Other configurations for dynamic TDD are not precluded and can be reported by companies.



SLS assumptions
The SLS assumptions common to SBFD and dynamic/flexible TDD can be found in Table B.1-1 in Annex B.
The SLS assumptions specific to dynamic/flexible TDD can be found in Table B.1-5 in Annex B.
[bookmark: _Toc103163478][bookmark: _Toc104488369]
[bookmark: _Toc15219][bookmark: _Toc5962][bookmark: _Toc144651874]8.3	Inter-gNB CLI handling schemes
[bookmark: _Toc17406][bookmark: _Toc21135]For study of potential enhancement to dynamic/flexible TDD and/or SBFD, followings are considered as candidates of potential enhancement method of gNB-to-gNB CLI handling, where further prioritization/down-scoping of candidate schemes for study can be done:
· gNB-to-gNB CLI measurement and reporting
· Coordinated scheduling 
· Spatial domain enhancements
· Advanced receiver 
· UE and gNB transmission and reception timing 
· Power control based solution
· Potential enhancements to Rel-16 RIM
· Sensing based mechanism
· Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified
· Note: Any other scheme(s) for inter-gNB CLI handling is/are not precluded.
· Note: For potential enhancements to dynamic/flexible TDD and/or SBFD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion.

RAN1 deprioritized the discussion on both potential enhancement to Rel-16 RIM and sensing based mechanism for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD.
[bookmark: _Toc144651875]8.3.1	gNB-to-gNB co-channel CLI measurement and/or channel measurement
[bookmark: _Toc144651876][bookmark: _Hlk142661630]8.3.1.1	Description
RAN1 studies the feasibility and potential benefits of gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling, which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD. In the study, at least followings are included:
· Measurement resource configuration
· Measurement details
· Relevant information exchange
· Usage of measurement
Also, for gNB-to-gNB co-channel CLI measurement, the potential benefit of uplink resources muting is studied further.

Measurement Resource, Performance Matric and Relevant information exchange
In the study for gNB-to-gNB co-channel CLI measurement, it is considered as baseline to reuse existing DL channel(s)/signal(s)/measurement resource(s), for example, SSB, NZP/ZP-CSI-RS, DMRS for PDCCH/PDSCH, CSI-IM, RSSI measurement resource, etc.
In the study, beam level (i.e., based on measurement result per SSB resource and/or per CSI-RS resource) CLI measurement can be considered.
In the study, RAN1 assumed that exchange of configuration for NZP CSI-RS /SSB can be an enabler for gNB-to-gNB CLI measurement and/or channel measurement. 

UL Resource Muting
For enhancement of gNB-to-gNB co-channel CLI measurement and/or channel measurement, following options are studied for UL resource muting. 
· Option 1: Transparent UL resource muting method (e.g., avoid the scheduling on measurement resource)
· Option 2: Non-transparent UL resource muting method (e.g., define UL resource muting pattern with one or more RE/RB muting patterns)


Issues on reception timing misalignment
For gNB-to-gNB co-channel CLI measurement and/or channel measurement, RAN1 studies the impact on system performance because of CLI measurement inaccuracy at victim gNB due to misalignment between UL timing at victim gNB and DL reception timing at victim gNB of CLI measurement resource transmitted from one or more aggressor gNB. In the study, potential impact on UL performance is included.

[bookmark: _Toc144651877]8.3.1.2	Performance evaluation or analysis
In the study of gNB-to-gNB co-channel CLI measurement and/or channel measurement, it is assumed that periodic NZP CSI-RS/SSB is the baseline. Also, for the study, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement. From the study of gNB-to-gNB co-channel CLI measurement and/or channel measurement, followings are observed:
· gNBs, which measure gNB-to-gNB co-channel CLI using CD-SSBs from neighbor cells, might require muting/skipping some of the CD-SSBs if the time/frequency resource of CD-SSBs for the gNBs is overlapping.
· This approach might at least incur impact on initial access / cell search / RRM measurement performance
· In order to address the above issue, NCD-SSBs provided to neighbor gNBs can be used for CLI measurement at victim gNBs.
· SSB resources may be useful for coarse tracking of CLI levels 
· NZP CSI-RS resource configurations provided to neighbor gNBs can be used for the purpose of estimating inter-gNB CLI levels.
· NZP CSI-RS resource configurations provided to neighbor gNBs also can be used for the purpose of estimating inter-gNB channel which helps Tx / Rx gNBs perform beamforming to reduce inter-gNB CLI.

From the study of UL resource muting for gNB-to-gNB co-channel CLI measurement, channel measurement, the followings are observed:
· The UL resource muting can be used to measure the gNB-to-gNB CLI levels with less interference from UL. 
· The UL resource muting can be used to measure the gNB-to-gNB channel with less interference from UL.
· The UL resource muting can be used to measure the gNB-to-gNB CLI interference covariance matrix with less interference from UL.
Note: Above can be done using current specification which supports transparent UL resource muting with gNB scheduling. UL resource muting could incur UL performance loss.
For performance evaluation of UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix, three sources ([19], [24], [35]) provide the evaluation results. The evaluation results are summarized in section 8.3.1A and the tables for the evaluation result are shown in Annex B.4. 

[bookmark: _Toc144651878]8.3.1.3	Specification impact
For gNB-to-gNB co-channel CLI measurement, RAN1 discussed potential exchange of information among gNBs on Reference Signal/Channel (e.g., NZP CSI-RS, NCD-SSB) configuration.
Specification impact of UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix is summarized in section 8.3.1A.4.
[bookmark: _Toc22995][bookmark: _Toc2993][bookmark: _Toc144651879]8.3.1A	Inter-gNB CLI scheme 1A: UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix
[bookmark: _Toc18957][bookmark: _Toc24536][bookmark: _Toc144651880]8.3.1A.1	Reference scheme for performance comparison
· Source 1 ([19]) 
· Reference scheme 1: 
· UL resource muting is not applied and the gNB-to-gNB CLI interference covariance matrix is obtained based on UL DMRS.
· Reference scheme 2: 
· Transparent UL resource muting by not scheduling a number of symbols in a slot for PUSCH is assumed and the gNB-to-gNB CLI covariance matrix is estimated on the transparent UL muting resources. 
· DL symbol of aggressor gNB is muted at the corresponding PUSCH DMRS and UL channel estimation is only interfered by UE-gNB interference. 
· Source 2 ([24])
· E-LMMSE-IRC (Rel-14 NR Study Item phase. 3GPP TR 38.802, Section 10) without UL muting.
· Source 3 ([35])
· Scheme 1 (No UL resource muting): 
· The UL channel estimation is impacted by gNB-to-gNB CLI and the gNB-to-gNB CLI covariance matrix is not considered at the MMSE-IRC receiver 
· Scheme 2 (DL symbol muting and Transparent UL resource muting):
· The UL channel estimation is not impacted by gNB-to-gNB CLI assuming the DL symbol is muted at aggressor gNB corresponding to the PUSCH DMRS
· The gNB-to-gNB CLI covariance matrix is obtained based on transparent UL muting resource
[bookmark: _Toc22495][bookmark: _Toc15629][bookmark: _Toc144651881]8.3.1A.2	Proposed Scheme
· Source 1 ([19])
· The gNB-to-gNB CLI interference covariance matrix is obtained by muting some resources for the UL transmissions, based on a predefined pattern (in the evaluation, a comb-like muting pattern on one symbol for a PUSCH occasion is assumed) and the CLI can be suppressed by the MMSE-IRC receiver.
· Ideal channel estimation for UL PUSCH of victim gNB is assumed in the simulation results submitted to RAN1#113 and realistic channel estimation for UL PUSCH of victim gNB is assumed in the simulation results submitted to RAN1#114. DL symbol of aggressor gNB is muted at the corresponding PUSCH DMRS and UL channel estimation is only interfered by UE-gNB interference.
· Source 2 ([24])
· E-LMMSE-IRC with UL muting (no resources colliding with aggressor gNBs resources used for interference estimation).
· Covariance matrix estimation based on assisted information exchange of the CLI aggressor characteristics over the Xn interface.
· Source 3 ([35])
· The UL channel estimation is not impacted by gNB-to-gNB CLI assuming the DL symbol is muted at aggressor gNB corresponding to the PUSCH DMRS
· The gNB-to-gNB CLI covariance matrix is obtained based on non-transparent UL muting resource where a comb-like UL resource muting pattern with 1/2 REs over the frequency is assumed and the UL resource muting pattern occurs on two PUSCH UL symbols 
[bookmark: _Toc30723][bookmark: _Toc30772][bookmark: _Toc144651882]8.3.1A.3	Performance evaluation or analysis
3 sources ([19], [24], [35]) provided SLS evaluation results for performance comparison between measuring inter-gNB CLI covariance matrix based on UL DMRS and muted UL resource. The evaluation results are captured in Annex B.4. 
The summary of DL average-UPT gain and UL average-UPT gain are provided in Table 8.3.1A.3-1 to 8.3.1A.3-5, where large packet size is assumed.

In the evaluation, the baseline operation and target operation for each source are as below:
Source 1 ([19]) and Source 3 ([35]) choose Option 1:
· Baseline operation for comparison: legacy static TDD {DDDSU} based on Rel-17 specifications
· Target flexible TDD operation: legacy static TDD {DSUUU} based on potential enhancements
· The UPT gains of the reference scheme(s) and proposed scheme over the baseline operation for comparison are presented in Table 8.3.1A.3-1, Table 8.3.1A.3-2, Table 8.3.1A.3-3, Table 8.3.1A.3-4 and Table 8.3.1A.3-5. 
· In the tables, (1) is the reference scheme 1 as described in section 8.3.1A. (2) and (3) belong to reference scheme 2 (as described in section 8.3.1A) which are transparent UL resource muting schemes with 3 and 4 UL symbols muted respectively. (4) is the proposed scheme which is non-transparent scheme with a comb-2 muting pattern occurring on 2 symbols.

Source 2 ([24]) choose Option 2: 
· Baseline operation (for computing UPT gain of reference and target operations): dynamic TDD UL/DL assignment based on Rel-17 specifications with LMMSE-IRC receiver assuming that the gNB-to-gNB interference covariance matrix can’t be estimated and therefore it is not used as input for the gNB’s receiver.
· Reference operation (for drawing observations on the difference in UPT gain of the potential enhancements compared to reference operation): dynamic TDD UL/DL assignment based on Rel-17 specifications with E-LMMSE-IRC receiver assuming that the victim gNB is able to estimate the gNB-to-gNB interference covariance matrix based on UL DMRS.
· Target flexible TDD operation: dynamic TDD UL/DL assignment based on potential enhancements including:
· Transparent UL resource muting: E-LMMSE-IRC receiver assuming that the gNB-to-gNB interference covariance matrix is estimated based on transparent UL resource muting. It is assumed that one OFDM symbol is muted.
· Non-transparent UL resource muting (upper bound): E-LMMSE-IRC receiver assuming that the gNB-to-gNB interference covariance matrix is estimated based on non-transparent UL resource muting. It is assumed that RE puncturing is not applied on UL resource, resulting in an upper bound of non-transparent UL resource muting.
In the tables, the UPT gains of reference and target operations over baseline operation are calculated as X% (=(Reference or Target UPT)/(Baseline UPT-1). 
For the performance comparison between reference scheme (e.g., measuring inter-gNB CLI covariance matrix based on UL DMRS) and proposed scheme (e.g., measuring inter-gNB CLI covariance matrix based on muted UL resource), the UPT gain of proposed scheme is compared with the UPT gain of reference scheme for drawing observations. 

Table 8.3.1A.3-1: MMSE-IRC vs. UL resource muting-based E-MMSE-IRC 
(Large Packet Size (0.5Mbyte for DL and 0.125 Mbytes for UL))
	
	Medium load
	High load

	
	Source 1 ([19])
	Source 1 ([19])

	
	Without joint reception
	With joint reception
	Without joint reception
	With joint reception

	
	(1) Reference Scheme
	(4) Proposed Scheme
	(1) Reference Scheme
	(4) Proposed Scheme
	(1) Reference Scheme
	(4) Proposed Scheme
	(1) Reference Scheme
	(4) Proposed Scheme

	DL average-UPT gain
	Mean
	-1%
	1%
	-1%
	1%
	-3%
	-1%
	-3%
	-1%

	
	5%
	49%
	53%
	49%
	53%
	53%
	40%
	53%
	40%

	UL average-UPT gain
	Mean
	77%
	174%
	83%
	179%
	166%
	299%
	131%
	200%

	
	5%
	7%
	72%
	14%
	22%
	174%
	368%
	62%
	92%


Note: In the evaluation of source 1 ([19]), FR1 2-layer Scenario B is assumed.

Table 8.3.1A.3-2: MMSE-IRC vs. UL resource Muting based E-MMSE-IRC (Transparent/Non-transparent) 
(Symmetric Large Packet Size (0.5Mbytes for DL/UL), With joint reception)
	
	Low Load
	Medium Load
	High Load

	
	Source 1 ([19])
	Source 1 ([19])
	Source 1 ([19])

	
	(1)
	(2)
	(3)
	(4)
	(1)
	(2)
	(3)
	(4)
	(1)
	(2)
	(3)
	(4)

	DL average-UPT gain for layer-1
	Mean
5%
50%
	-0.0%
28%
0%
	-5.2%
21.7%
-1.2%
	-8.6%
-3.0%
-6.8%
	-7.8%
11.4%
-6.8%
	1.5%
16.4%
4.35%
	-7.2%
6.13%
-5.1%
	-8.3%
4.46%
-7.2%
	-7.7%
9.84%
-6%
	8.57%
104%
16.2%
	-5.9%
74.6%
-3.3%
	-9.5%
47.5%
-4.1%
	-2.4%
69.7%
1.92%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	-42%
-10%
-39%
	-48%
-12%
-43%
	-44%
-12%
-43%
	-45%
-9%
-42%
	-63%
-70%
-67%
	-64%
-69%
-66%
	-64%
-70%
-68%
	-64%
-69%
-65%
	-70%
-67%
-76%
	-73%
-69%
-80%
	-74%
-61%
-79%
	-73%
-75%
-79%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	-4%
16%
-3.8%
	6.13%
18.5%
-0.4%
	4.92%
24.1%
2.27%
	5.61%
18.6%
-0.5%
	1.47%
8.16%
2.79%
	-0.6%
2.48%
0.08%
	1.59%
3.21%
-1.9%
	-0.4%
11%
3.66%
	0.84%
-1.1%
0.3%
	-0.9%
2.0%
-6.8%
	-3.5%
2.05%
-11%
	2.41%
-0.7%
0.33%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	159%
93%
168%
	129%
127%
129%
	108%
109%
106%
	168%
166%
168%
	116%
113%
97.3%
	161%
234%
157%
	125%
139%
125%
	202%
252%
200%
	95%
209%
71%
	237%
621%
247%
	196%
457%
198%
	335%
996%
345%


Note: In the evaluation of source 1 ([19]), FR1 2-layer Scenario B is assumed.

Table 8.3.1A.3-3: MMSE-IRC vs. UL resource Muting based E-MMSE-IRC (Transparent/Non-transparent) 
(Large Packet Size (0.5Mbyte for DL and 0.125 Mbytes for UL), Without joint reception)
	
	Low Load
	Medium Load
	High Load

	
	Source 1 ([19])
	Source 1 ([19])
	Source 1 ([19])

	
	(1)
	(2)
	(3)
	(4)
	(1)
	(2)
	(3)
	(4)
	(1)
	(2)
	(3)
	(4)

	DL average-UPT gain for layer-1
	Mean
5%
50%
	-0.6%
90.2%
12.6%
	-8.8%
40.9%
-9.0%
	-9.4%
36.8%
-9.0%
	-6.9%
41.8%
-4.7%
	4.99%
43.3%
5.81%
	-9.6%
9.49%
-10%
	-9.0%
16.5%
-9.2%
	-9.2%
7.87%
-9.2%
	-0.7%
39%
3.25%
	-9.5%
22.7%
-10%
	-12%
4.39%
-14%
	-11%
8.6%
-10%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	-46%
-16%
-40%
	-45%
-15%
-38%
	-45%
-16%
-38%
	-46%
-15%
-39%
	-54%
-55%
-56%
	-52%
-58%
-55%
	-53%
-58%
-55%
	-54%
-56%
-55%
	-56%
-59%
-58%
	-62%
-48%
-67%
	-62%
-54%
-68%
	-62%
-48%
-66%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	-0.9%
6.7%
-5.0%
	-1.2%
8.9%
-0.5%
	-1.8%
7.9%
-0.2%
	0.86%
2.25%
0.85%
	0.15%
9.76%
-2.0%
	4.41%
15.4%
-2.3%
	8.4%
12.1%
-3.4%
	6.94%
8.26%
-0.9%
	-0.4%
6.7%
0%
	-1.1%
9.54%
-5.6%
	-1.3%
13.6%
-6.9%
	2.3%
7.71%
1.92%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	225%
291%
223%
	153%
180%
150%
	121%
105%
127%
	204%
279%
198%
	309%
260%
295%
	321%
302%
327%
	231%
234%
229%
	343%
344%
341%
	109%
22.0%
90.6%
	120%
31.1%
118%
	82.7%
47.1%
73.4%
	194%
120%
200%


Note: In the evaluation of source 1 ([19]), FR1 2-layer Scenario B is assumed.

Table 8.3.1A.3-4: Inter-gNB CLI Covariance Matrix Estimation based on UL DMRS vs. Transparent UL muting vs. Non-transparent UL muting 
(Large Packet Size (0.5Mbyte for DL and 0.125 Mbytes for UL))
	
	Low Load
	Medium Load
	High Load

	
	Source 2 ([24])
	Source 2 ([24])
	Source 2 ([24])

	
	(1)
	(2)
	(3)
	(1)
	(2)
	(3)
	(1)
	(2)
	(3)

	DL average-UPT gain for layer-1
	Mean
5%
50%
	0%
0%
0%
	0%
0%
0%
	0%
0%
0%
	0.01%
0%
-0.01%
	0.01%
-0.95%
0%
	-0.02%
-0.95%
-0.01%
	-0.05%
1.55%
0.33%
	-0.02%
1.11%
-0.27%
	-0.01%
0.67%
0.45%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	0.01%
0%
0%
	0.02%
0%
0%
	0.03%
0%
0%
	-0.22%
2.87%
-0.43%
	3.24%
-2.87%
4.69%
	3.33%
-2.87%
4.93%
	-4.22%
0%
-14.49%
	9.64%
-0.05%
21.58%
	12.61%
-0.05%
31.07%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	-14.16%
-17.71%
-19.2%
	-6.49%
-6.82%
-9.66%
	0.05%
0%
-1.69%
	-22.25%
-34.48%
-25.89%
	-8.95%
-10.38%
-8.8%
	0.17%
3.42%
0.64%
	-32.82%
-46.69%
-38.46%
	-12.08%
-20.87%
-13.33%
	0.2%
1.16%
1.75%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	15.93%
-17.46%
30.45%
	54.66%
-17.1%
113.29%
	69.09%
0.54%
129.66%
	8.28%
-19.21%
3.16%
	99.83%
-28.17%
100.94%
	119.63%
-6.04%
122.65%
	-11.11%
-0.28%
-44.03%
	61.55%
-9.25%
73.13%
	86.41%
2%
111.19%


Note 1: (1) reference scheme is Inter-gNB CLI Covariance Matrix Estimation based on UL DMRS. And (2) and (3) proposes schemes are Inter-gNB CLI Covariance Matrix Estimation based on Transparent UL muting and upper bound of Non-transparent UL muting, respectively.
Note 2: In the evaluation of source 2 ([24]), FR1 2-layer Scenario B is assumed.

Table 8.3.1A.3-5: Inter-gNB CLI Covariance Matrix Estimation based on UL DMRS vs. Transparent/ Non-transparent UL muting 
(Symmetric Large Packet Size (0.5Mbytes for DL/UL))
	
	Low Load
	Medium Load
	High Load

	
	Source 3 ([35])
	Source 3 ([35])
	Source 3 ([35])

	
	(1)
	(2)
	(4)
	(1)
	(2)
	(4)
	(1)
	(2)
	(4)

	DL average-UPT gain for layer-1
	Mean
5%
50%
	-3%
15.65%
19.4%
	-12.88%
-19.43%
-9.09%
	-14.15%
4.94%
-9.09%
	3.74%
51.84%
3.37%
	-5.86%
48.85%
-7.07%
	-10.16%
22.7%
-10.68%
	-4.79%
29.63%
-2.03%
	-17.99%
-2.98%
-20.46%
	-17.85%
-0.89%
-19.62%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	-40.47%
-51.74%
-37.23%
	-41.97%
-53.04%
-36.5%
	-40.01%
-50.76%
-35.64%
	-47.54%
-46.91%
-45.18%
	-49.82%
-47.83%
-48.79%
	-50.87%
-49.6%
-47.95%
	-73.11%
-63.78%
-78.77%
	-73.29%
-68.63%
-80.58%
	-73.71%
-66.93%
-80.08%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	-2.06%
0.22%
-9.23%
	5%
3.29%
-5.75%
	-3.78%
3.9%
-4.81%
	1.5%
-2.99%
3.32%
	4.43%
2.9%
4.2%
	5.75%
3.14%
4.29%
	0.84%
3.81%
1.41%
	-5.23%
9.56%
-6.08%
	2.48%
9.42%
0.5%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	167.28%
118.37%
182.09%
	130.34%
130.11%
130.49%
	169.7%
177.92%
166.2%
	115.56%
75%
106.12%
	133.87%
129.69%
137.65%
	180.59%
203.09%
180.56%
	63.72%
111.76%
44.96%
	210.32%
534.73%
201.61%
	312.98%
904.56%
310.99%


Note: In the evaluation of Source 3 ([35]), FR1 2-layer Scenario B is assumed.

Summary of observations
For the following observations, difference between the UPT gain of the reference scheme and the UPT gain of the proposes scheme in the range of {-5%, 5%} is considered as similar UPT.
For measuring CLI covariance matrix based on Transparent/ Non-transparent muted UL resource compared to measuring CLI covariance matrix based on UL DMRS:
(1) FR1 2-layer Scenario B scenario
In case of symmetric large packet size, based on results from 2 sources,
· Measuring CLI covariance matrix based on Transparent/ Non-transparent muted UL resource has lower or similar mean and 5% DL Average-UPT for layer-1 for all load levels due to overhead from DL symbol muting.
· Measuring CLI covariance matrix based on Transparent/ Non-transparent muted UL resource has similar mean and 5% DL Average-UPT for layer-2 for all load levels.
· Measuring CLI covariance matrix based on Transparent/ Non-transparent muted UL resource has higher or similar mean and 5% UL Average-UPT for layer-1 for all load levels.
· Measuring CLI covariance matrix based on Transparent/ Non-transparent muted UL resource has lower mean and 5% UL Average-UPT for layer-2 for low load level when joint reception is not applied; measuring CLI covariance matrix based on Transparent/ Non-transparent muted UL resource has lower mean UL Average-UPT and higher 5% UL Average-UPT for layer-2 for low load level when joint reception is applied; measuring CLI covariance matrix based on Transparent muted UL resource has higher or lower mean and 5% UL Average-UPT for layer-2 for medium and high load levels depending on the overhead of muted UL resources; measuring CLI covariance matrix based on Non-transparent muted UL resource has higher mean and 5% UL Average-UPT for layer-2 for medium and high load levels.
In case of large packet size, based on results from 1 source,
· Measuring CLI covariance matrix based on Transparent/ Non-transparent muted UL resource has similar mean and 5% DL Average-UPT for layer-1 for all load levels.
· Measuring CLI covariance matrix based on Transparent/ Non-transparent UL muted resource has similar mean and 5% DL Average-UPT for layer-2 for low and medium load levels, and higher or similar mean and 5% DL Average-UPT for layer-2 for high load level.
· Measuring CLI covariance matrix based on Transparent/ Non-transparent muted UL resource has higher mean and 5% UL Average-UPT for layer-1 for all load levels.
· Measuring CLI covariance matrix based on Transparent/ Non-transparent muted UL resource has higher or similar mean and 5% UL Average-UPT for layer-2 for all load levels.

For measuring CLI covariance matrix based on non-transparent muted UL resource compared to measuring CLI covariance matrix based on transparent muted UL resource:
(1) FR1 2-layer Scenario B scenario
In case of symmetric large packet size, based on results from 2 sources and in case of large packet size, 
· Measuring CLI covariance matrix based on non-transparent muted UL resource has higher mean and 5% UL Average-UPT for layer-2 for all load levels due to the larger overhead of muted UL resources assumed for the transparent scheme, i.e., up to 4 symbols per slot for the transparent scheme and 1 symbol per slot for the non-transparent scheme
· Measuring CLI covariance matrix based on non-transparent muted UL resource has similar mean and 5% DL Average-UPT for layer-2 for all load levels. Both Transparent and Non-transparentschemes have lower mean and 5% DL Average-UPT for layer-1 for all load levels compared to measuring CLI covariance matrix based on UL DMRS due to the overhead from DL symbol muting, i.e., mute 1 symbol per slot.
In case of large packet size, based on results from 1 source
· The upper bound of measuring CLI covariance matrix based on non-transparent muted UL resource (as no RE puncturing applied on UL resource and also with ideal inter-gNB CLI covariance matrix) has higher mean and 5% UL Average-UPT for layer-2 compared to measuring CLI covariance matrix based on transparent muted UL resource, for all load levels.
· The upper bound of measuring CLI covariance matrix based on non-transparent muted UL resource (as no RE puncturing applied on UL resource and also with ideal inter-gNB CLI covariance matrix) has similar mean and 5% DL Average-UPT for both layer-1 and layer-2 compared to measuring CLI covariance matrix based on transparent muted UL resource, for all load levels. This source does not assume DL resource muting in their evaluation.
[bookmark: _Toc3554][bookmark: _Toc11454][bookmark: _Toc144651883]8.3.1A.4	Specification impact of the proposed scheme
· Source 1 ([19]) 
· Non-transparent UL muting resource patterns (e.g. predefined) including its time and frequency location (e.g. symbol-level and/or RB-level and/or RE-level) with potential impact on PUSCH resource mapping.
· Source 2 ([24]) 
· Signaling of assistance information for interference/channel estimation over Xn interface. Potential signaling of UL muting pattern.
· Source 3 ([35])
· Same as proposed scheme from Source 1
[bookmark: _Toc144651884][bookmark: _Hlk142661780]8.3.2	Coordinated scheduling for time/frequency resources between gNBs
[bookmark: _Toc144651885]8.3.2.1	Description
The feasibility and potential benefits of coordinated scheduling for time/frequency resources between gNBs for gNB-to-gNB co-channel CLI handling, which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, are studied. The study at least includes:
· Details of coordinated scheduling for time/frequency resources 
· Relevant information exchange
[bookmark: _Toc144651886]8.3.2.2	Performance evaluation or analysis
From the study of the benefit of knowledge among gNBs of semi-static SBFD time and frequency configuration, followings are observed:
· The knowledge among gNBs of semi-static SBFD time and frequency configuration can be beneficial depending on gNB implementation

For performance evaluation of Time Domain Scheme using UL slot(s) aligned between gNBs, two sources ([44], [32]) provide the evaluation results. The evaluation results are summarized in section 8.3.2A and the tables for the evaluation result are shown in Annex B.4.
For performance evaluation of Frequency Domain Coordination Scheme, two sources ([26], [24]) provide the evaluation results. The evaluation results are summarized in section 8.3.2B and the tables for the evaluation result are shown in Annex B.4.
[bookmark: _Toc144651887]8.3.2.3	Specification impact
For CLI handling based on coordinated scheduling for time/frequency resource, RAN1 discussed potential exchange of information among gNBs on intended TDD UL-DL configuration, SBFD time/frequency configuration.
Specification impact of Time Domain Scheme using UL slot(s) aligned between gNBs and Frequency Domain Coordination Scheme are summarized in section 8.3.2A.4 and 8.3.2B.4, respectively.
[bookmark: _Toc144651888]8.3.2A	Inter-gNB CLI scheme 2A: Time Domain Scheme using UL slot(s) aligned between gNBs
[bookmark: _Toc144651889]8.3.2A.1	Reference scheme for performance comparison
· Source 1 ([44]) 
· Dynamic TDD (dTDD) has TDD UL/DL configuration FFFFF, as per RAN1 agreement. 
· Source 2 ([32])  
· For 2-layer Scenario B (HetNet with Urban Macro and Indoor), semi-static TDD pattern {DDDSU} is used for both Urban Macro cell (layer 1) and Indoor office cell (layer 2) and there is no time domain coordinated scheduling.
[bookmark: _Toc144651890]8.3.2A.2	Proposed Scheme
· Source 1 ([44])
· Dynamic TDD with “protected” UL-only slot (p-dTDD) has TDD UL/DL configuration FFFFU. All gNBs coordinate to configure the same UL-only slot such that it is free of CLI. For example, the UL-only slot can be used by gNBs for reliable reception of UL control channels to support HARQ for the downlink.
· Source 1 shows SLS results at low, medium, and high load comparing dynamic TDD with protected UL-only slot (p-dTDD) to baseline dynamic TDD (dTDD).
· Source 2 ([32])  
· For 2-layer Scenario B (HetNet with Urban Macro and Indoor), semi-static TDD pattern {DDDSU} and {DSUUU} are used for Urban Macro cell (layer 1) and Indoor office cell (layer 2), respectively. 
· The gNB schedules the UE suffering severe gNB-to-gNB interference on the UL slots without CLI (i.e., the last UL slot in each TDD period) to avoid the impact of gNB-to-gNB CLI.
[bookmark: _Toc144651891]8.3.2A.3	Performance evaluation or analysis
2 sources ([44], [32]) provided SLS evaluation results for performance comparison between dynamic/flexible TDD with aligned UL slot(s) between gNBs and the reference scheme (i.e., dynamic TDD with full flexible slots for source 1([44]), static TDD for source 2 ([32])). The evaluation results are captured in Annex B.4. 
The summary of DL average-UPT gain and UL average-UPT gain are provided in Table 8.3.2A.3-1, where large packet size is assumed.

Table 8.3.2A.3-1: Time Domain Scheme using UL slot(s) aligned between gNBs vs. Reference scheme
(Large Packet Size (0.5Mbyte for DL and 0.125 Mbytes for UL))
	
	Low load
	Medium load
	High load

	
	Source 1 ([44])
	Source 2 ([32])
	Source 1 ([44])
	Source 2 ([32])
	Source 1 ([44])
	Source 2 ([32])

	DL average-UPT gain for layer-1
	Mean
5%
50%
	-17.05%
 -18.23%
-17.34%
	-2.43%
-3.71%
-4.33%
	-23.83%
NaN
-25.21%
	-6.16%
-12.36%
-6.79%
	NaN
NaN
NaN
	-9.9%
-24.33%
-16.28%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	
	-77.47%
-82.06%
-80.18%
	
	-85.28%
-94.66%
-88.13%
	
	-87.47%
-93.03%
-91.71%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	10.18%
97.08%
15.28%
	0.34%
0%, 
-0.12%
	1630.98%
NaN
5770.71%
	0.17%
1.77%
 0.34%
	NaN
NaN
NaN
	0.61%
13.09%
0.6%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	
	189.71%
99.97%
197.68%
	
	214.49%
240.18%
211.98%
	
	253.72%
452.05%
242.67%


Note: In the evaluation of source 1 ([44]), FR1 Urban macro (i.e., 1-layer) is assumed. And in the evaluation of source 2 ([32]), FR1 2-layer Scenario B is assumed.
Note 2: If the gain for DL/UL Average-UPT is quoted as NaN, it means that the throughput for the reference scheme (baseline) is zero.

Summary of observations
For the following observations, UPT gain in the range of {-5%, 5%} is considered as similar UPT.
For dynamic/flexible TDD with aligned UL slot(s) between gNBs compared to reference scheme (i.e., dynamic TDD with full flexible slots for source 1([44]), static TDD for source 2 ([32])):
(1) FR1 Urban Macro scenario
In case of large packet size, based on results from 1 source,
· Time Domain Scheme using UL slot(s) aligned between gNBs has lower mean DL Average-UPT for low and medium load levels, higher mean DL Average DL Average-UPT for high load level, lower 5% DL Average-UPT for low load level, and higher 5% DL Average-UPT for medium and high load levels.
· Time Domain Scheme using UL slot(s) aligned between gNBs has higher mean and 5% UL Average-UPT for all load levels.
(2) FR1 2-layer Scenario B
In case of large packet size, based on results from 1 source,
· Time Domain Scheme using UL slot(s) aligned between gNBs has lower or similar mean and 5% DL Average-UPT for all load levels.
· Time Domain Scheme using UL slot(s) aligned between gNBs has higher or similar mean and 5% UL Average-UPT for all load levels.
[bookmark: _Toc144651892]8.3.2A.4	Specification impact of the proposed scheme
· Source 1 ([44])
· No specification impacts
· Source 2 ([32])
· No specification impacts
[bookmark: _Toc9570][bookmark: _Toc17249][bookmark: _Toc144651893]8.3.2B	Inter-gNB CLI scheme 2B: Frequency Domain Coordination Scheme
[bookmark: _Toc24108][bookmark: _Toc13041][bookmark: _Toc144651894]8.3.2B.1	Reference scheme for performance comparison
· Source 1 ([26]) 
· Deployment scenario #1: Indoor office (InH) with dynamic TDD assignment (FFFFF).
· Deployment scenario #2: Urban Macro (UMa) with dynamic TDD assignment (DFFFU) of either DL-heavy (DDDSU) or UL-heavy (DSUUU) TDD pattern. 
· Source 2 ([24]) 
· Two-layer scenario with Rel-17 dynamic TDD.
[bookmark: _Toc29537][bookmark: _Toc23530][bookmark: _Toc144651895][bookmark: _Hlk141023456]8.3.2B.2	Proposed Scheme
· Source 1 ([26]) 
· The frequency resources within a carrier are split into a DL-only resource (i.e., DL subband) and UL-only resources (UL-subband) [in asynchronous/CLI slots].
· This subband split provides frequency isolation between aggressor and victim gNBs which helps mitigate inter-gNB co-channel CLI.
· Each gNB can either transmit in the downlink resource or receive in the uplink resource
· Source 2 ([24]) 
· Layer-1 gNBs assume static TDD [DDDSU] while the Layer-2 gNBs use [DDFFU]. During “F” slots, Layer 2 gNBs prioritizes UL scheduling in case that DL and UL traffic is available for transmission at gNB and UEs buffers. In case that a traffic from a single direction is available, gNBs will use the corresponding resource in the given “F” slot. The Layer-1 gNBs will ensure that there is no DL transmission scheduled on the legacy TDD DL slots that overlaps with the UL resource of the “F” slots of the Layer-2 gNBs
[bookmark: _Toc14327][bookmark: _Toc28784][bookmark: _Toc144651896]8.3.2B.3	Performance evaluation or analysis
2 sources ([26], [24]) provided SLS evaluation results for performance comparison between dynamic TDD without frequency domain resource coordination and dynamic TDD with frequency domain resource coordination. The evaluation results are captured in Annex B.4. 
The summary of DL average-UPT gain and UL average-UPT gain are provided in Table 8.3.2B.3-1 and 8.3.2B.3-2, where large packet size and small packet size are assumed respectively.

Table 8.3.2B.3-1: Frequency Domain Coordination Scheme vs. No Coordination
(Large Packet Size (0.5Mbyte for DL and 0.125 Mbytes for UL))
	
	Low load
	Medium load
	High load

	
	Source 1 ([26])
Indoor
	Source 1 ([26])
Urban Macro
	Source 2 ([24])
	Source 1 ([26])
Indoor
	Source 1 ([26])
Urban Macro
	Source 2 ([24])
	Source 1 ([26])
Indoor
	Source 1 ([26])
Urban Macro
	Source 2 ([24])

	DL average-UPT gain for layer-1
	Mean
5%
50%
	-23.81%
-25.71%
-22.97%
	-13.90%
-23.01%
-15.08%
	-21.87%
-36.01%
-16.83%
	-19.9%
-20.6%
-18.88%
	-20.05%
-74.00%
-26.67%
	-24.29%
-43.44%
-24.4%
	-17.99%
-21.17%
-15.46%
	-31.80%
-100.00%
-48.17%
	-28.3%
-55.13%
-30.02%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	
	
	-29.7%
-53.39%
-33.92%
	
	
	-44.17%
-60.52%
-51.9%
	
	
	-53.65%
-44.41%
-80.45%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	-56.89%
-53.93%
-56.18%
	-34.87%
NAN
-25.98%
	19.27%
123.91%
3.56%
	-31.07%
-8.67%
-30.66%
	-22.68%
NAN
54.94%
	-0.45%
33.28%
-21.57%
	-25.18%
32.45%
-23.72%
	-7.40%
NAN
NAN
	-6.89%
-4.93%
-34.32%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	
	
	-47.14%
-18.33%
-46.91%
	
	
	-31.01%
-22.29%
-25.59%
	
	
	4.62%
-12.24%
32.86%



Note: In the evaluation of source 1 ([26]), Indoor office and FR1 Urban Macro are assumed, respectively. And in the evaluation of source 2 ([24]), FR1 2-layer Scenario B is assumed.
Note 2: If the gain for DL/UL Average-UPT is quoted as NaN, it means that the throughput for the reference scheme (baseline) is zero.


Table 8.3.2B.3-2: Frequency Domain Coordination Scheme vs. No Coordination
(Small Packet Size (4Kbytes for DL and 1Kbyte for UL))
	
	Low load
	Medium load
	High load

	
	Source 1 ([26])
Indoor
	Source 1 ([26])
Urban Macro
	Source 1 ([26])
Indoor
	Source 1 ([26])
Urban Macro
	Source 1 ([26])
Indoor
	Source 1 ([26])
Urban Macro

	DL average-UPT gain 
	Mean
5%
50%
	-1.13%
-1.47%
-1.23%
	4.27%
-21.03%
6.26%
	-0.76%
-0.48%
-0.65%
	0%
-60.33%
5.35%
	-0.36%
-0.94%
-0.16%
	-8.56%
-98.78%
2.01%

	UL average-UPT gain 
	Mean
5%
50%
	0.52%
0.37%
0.4%
	34.24%
265.84%
32.7%
	0.65%
0.35%
0.58%
	54.77%
95803.92%
51.75%
	6.59%
58.13%
0.72%
	103.83%
N/A%
185.86%


Note: In the evaluation of source 1 ([26]), Indoor office and FR1 Urban Macro are assumed, respectively.

Summary of observations
For the following observations, UPT gain in the range of {-5%, 5%} is considered as similar UPT.
For Frequency Domain Coordination Scheme compared to No Coordination:
(1) FR1 Urban Macro scenario
In case of large packet size, based on results from 1 source,
· Frequency Domain Coordination Scheme has lower mean and 5% DL Average-UPT for all load levels.
· Frequency Domain Coordination Scheme has lower UL Average-UPT mean and higher 5% UL Average-UPT for all load levels.
In case of small packet size, based on results from 1 source,
· Frequency Domain Coordination Scheme has lower or similar mean and 5% DL Average-UPT for all load levels.
· Frequency Domain Coordination Scheme has higher mean and 5% UL Average-UPT for all load levels.
(2) Indoor office scenario
In case of large packet size, based on results from 1 source,
· Frequency Domain Coordination Scheme has lower mean and 5% DL Average-UPT for all load levels.
· Frequency Domain Coordination Scheme has lower mean UL Average-UPT for all load levels, lower 5% UL Average-UPT for low and medium load levels and higher 5% UL Average-UPT for high load.
In case of small packet size, based on results from 1 source,
· Frequency Domain Coordination Scheme has similar mean and 5% DL Average-UPT for all load levels.
· Frequency Domain Coordination Scheme has similar mean and 5% UL Average-UPT for low and medium load levels, and higher mean and 5% UL Average-UPT for high load level
(3) FR1 2-layer Scenario B
In case of large packet size, based on results from 1 source,
· Frequency Domain Coordination Scheme has lower or similar mean and 5% DL Average-UPT for all load levels.
· Frequency Domain Coordination Scheme has higher or similar mean and 5% UL Average-UPT for layer-1 for low and medium load levels, and lower or similar mean and 5% UL Average-UPT for layer-1 for high load levels
· Frequency Domain Coordination Scheme has lower or similar mean and 5% UL Average-UPT for layer-2 for all load levels.
[bookmark: _Toc24895][bookmark: _Toc21703][bookmark: _Toc144651897]8.3.2B.4	Specification impact of the proposed scheme
· [bookmark: _Hlk142661891]Source 1 ([26]) 
· Information exchange between gNBs of the locations of the frequency domain resources reserved for DL-only transmission or UL-only reception.
· Source 2 ([24]) 
· Information exchange between gNBs.
[bookmark: _Toc144651898]8.3.3	Spatial domain coordination method
[bookmark: _Toc144651899]8.3.3.1	Description
RAN1 studies the feasibility and potential benefits of spatial domain coordination method for gNB-to-gNB co-channel CLI handling, which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD. In the study, at least followings are included:
· Details for spatial domain coordination 
· Relevant information exchange
Note1: Study can include method for FR1 and FR2
For details of spatial domain coordination method for gNB-to-gNB co-channel CLI handling, at least followings can be studied. 
· Recommended/restricted Beams between gNBs
· Beam nulling between gNBs
· Beam pairing between gNBs
· Other schemes are not precluded.

For spatial domain coordination, the exchange of beam related information among gNB(s) (e.g., victim gNB(s) and aggressor gNB(s)) can be an enabler for inter-gNB co-channel CLI management.
· For example 1 (from aggressor gNB to victim gNB), DL beam indication from aggressor gNB(s)
· For example 2 (from victim gNB to aggressor gNB), preferred/restricted DL beam and associated resource configuration, beam based inter-gNB co-channel CLI measurement result from victim gNB
Note: The above examples are only provided as starting point for further discussions
For spatial domain enhancement of gNB-to-gNB co-channel CLI handling, RAN1 has discussed the exchange of DL Tx beam information of the gNB between gNBs. 
Reference signal resource ID (e.g., NZP-CSI-RS resource ID, SSB index) RAN1 has discussed the exchange of beam information between gNBs.

For spatial domain enhancement of gNB-to-gNB CLI handling, RAN1 studies the benefit and the procedure of the information exchange of at least the preferred/non-preferred DL beams of the aggressor gNBs, based on the beam information exchanged between gNBs.
[bookmark: _Toc144651900]8.3.3.2	Performance evaluation or analysis
For performance evaluation of Spatial Domain Coordination Scheme for gNB Tx-Beam Nulling, three sources ([43], [26], [42]) provide the evaluation results. The evaluation results are summarized in section 8.3.3A and the tables for the evaluation result are shown in Annex B.4.
[bookmark: _Toc144651901]8.3.3.3	Specification impact
For CLI handling based on spatial domain coordination, RAN1 discussed potential exchange of information among gNBs on DL Tx beam information of the gNB, Reference signal resource ID such as NZP-CSI-RS resource ID, SSB index, preferred/non-preferred DL beam and associated resource configuration.
Specification impact of Spatial Domain Coordination Scheme for gNB Tx-Beam Nulling is summarized in section 8.3.3A.4.
[bookmark: _Toc6411][bookmark: _Toc11677][bookmark: _Toc144651902]8.3.3A	Inter-gNB CLI scheme 3A: Spatial Domain Coordination Scheme for gNB Tx-Beam Nulling
[bookmark: _Toc11476][bookmark: _Toc11857][bookmark: _Toc144651903]8.3.3A.1	Reference scheme for performance comparison
· Source 1 ([43]) 
· No Tx beam nulling since the aggressor gNB does not know the channel information between the aggressor gNB and victim gNB.
· Source 2 ([26]) 
· Deployment scenario #1: Indoor office (InH) with Dynamic TDD without aggressor (Tx) gNB nulling due to lack of inter-gNB channel information and lack of inter-gNB CLI measurements.
· Deployment scenario #2: Urban Macro (UMa) with Semi-static SBFD without aggressor (Tx) gNB nulling due to lack of inter-gNB channel information and lack of inter-gNB CLI measurement.
· Source 3 ([42]) 
· No Tx beam nulling since the aggressor gNB does not know the channel information between the aggressor gNB and victim gNB.
[bookmark: _Toc29751][bookmark: _Toc32176][bookmark: _Toc144651904]8.3.3A.2	Proposed Scheme
· Source 1 ([43]) 
· Tx beam nulling is performed by the aggressor gNB. 
· The victim gNB measures the channel information based on the NZP CSI-RS transmitted from the aggressor gNB to the victim gNB and then delivers the measured channel information to the aggressor gNB. 
· The aggressor gNB determines the DL precoder for its serving UEs by considering the channel information between aggressor gNB and victim gNB so that the DL transmission beam has the least interference to the victim gNB.
· Source 2 ([26])
· Aggressor gNB Tx nulling towards victim gNB(s) based on knowledge of the channel between the aggressor and victim gNB(s). 
· Victim gNB(s) are identified based on inter-gNB CLI measurements.
· Source 3 ([42]) 
· Same as the proposed scheme of source 1
[bookmark: _Toc7332][bookmark: _Toc7730][bookmark: _Toc144651905]8.3.3A.3	Performance evaluation or analysis
3 sources ([42], [26], [43]) provided SLS evaluation results for performance comparison between dynamic TDD without aggressor gNB Tx beam nulling and dynamic TDD with aggressor gNB Tx beam nulling. The evaluation results are captured in Annex B.4. 
The summary of DL average-UPT gain and UL average-UPT gain are provided in Table 8.3.3A.3-1 and 8.3.3A.3-2, where large packet size and small packet size are assumed respectively.

Table 8.3.3A.3-1: gNB Tx-Beam Nulling vs. No aggressor gNB Tx-Beam Nulling
(Large Packet Size (0.5Mbyte for DL and 0.125 Mbytes for UL))
	
	Low load
	Medium load
	High load

	
	Source 1 ([43])
	Source 2 ([26])
	Source 3 ([42])
	Source 1 ([43])
	Source 2 ([26])
	Source 3 ([42])
	Source 1 ([43])
	Source 2 ([26])
	Source 3 ([42])

	DL average-UPT gain for layer-1
	Mean
5%
50%
	1.99%
-2.7%
3.85%
	-9.84%
-23.54%
-6.71%
	
	1.94%
1.12%
2.61%
	-12.76%
-29.12%
-11.09%
	
	1.68%
-27.65%
1.03%
	-13.25%
-30.24%
-10.76%
	-4.9% ~   -5.7%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	
	
	
	
	
	
	
	
	

	UL average-UPT gain for layer-1
	Mean
5%
50%
	0.47%
24.34%
2.16%
	9.59%
16.77%
11.04%
	
	6.36%
32.04%
0.33%
	73.07%
97.95%
74.05%
	
	20.67%
360.03%
16.4%
	114.8%
311.7%
123.5%
	

	UL average-UPT gain for layer-2
	Mean
5%
50%
	
	
	
	
	
	
	
	
	21% ~ 28%


Note: In the evaluation of source 1 ([43]), FR1 Urban Macro is assumed. In the evaluation of source 2 ([26]), FR1 Indoor office is assumed. In the evaluation of source 3 ([42]), FR1 field test under 2-layer Scenario B is assumed

Table 8.3.3A.3-2: gNB Tx-Beam Nulling vs. No aggressor gNB Tx-Beam Nulling
(Small Packet Size (4Kbytes for DL and 1Kbyte for UL))
	
	Low load
	Medium load
	High load

	
	Source 2 ([26])
	Source 2 ([26])
	Source 2 ([26])

	DL average-UPT gain 
	Mean
5%
50%
	-0.36%
-0.96%
-0.26%
	-0.85%
-0.31%
-0.68%
	-1.51%
-5.48%
-0.5%

	UL average-UPT gain 
	Mean
5%
50%
	0.28%
0.47%
0.25%
	0.37%
0.41%
0.29%
	7.5%
65.99%
0.75%


Note: In the evaluation of source 2 ([26]), FR1 Indoor office is assumed.

Summary of observations
For the following observations, UPT gain in the range of {-5%, 5%} is considered as similar UPT.
For gNB Tx-Beam Nulling compared to no gNB Tx-Beam Nulling:
In case of large packet size, based on results from 3 sources,
· gNB Tx-Beam Nulling has lower or similar mean and 5% DL Average-UPT for all load levels.
· gNB Tx-Beam Nulling has higher or similar mean and 5% UL Average-UPT for all load levels.
In case of small packet size, based on results from 1 source,
· gNB Tx-Beam Nulling has lower or similar mean and 5% DL Average-UPT for all load levels.
· gNB Tx-Beam Nulling has higher or similar mean and 5% UL Average-UPT for all load levels.
[bookmark: _Toc29226][bookmark: _Toc10398][bookmark: _Toc144651906]8.3.3A.4	Specification impact of the proposed scheme
· [bookmark: _Toc29107][bookmark: _Toc12765]Source 1 ([43]) 
· The information exchange between the aggressor gNB and victim gNB, including the measurement resource and the measurement results.
· Source 2 ([26])
· Co-channel CLI/channel measurements based on information exchange between gNBs of the CLI resource configuration and CLI measurement reports. 
· Note: CLI measurement reports are needed to identify victim gNB(s) and CLI resource configuration (e.g. CSI-RS resource) is needed to estimate the channel between the aggressor and victim gNBs. 
· Source 3 ([42]) 
· [bookmark: _Hlk142661956]Same as the specification impact of the proposed scheme of source 1
[bookmark: _Toc144651907]8.3.4	UE and gNB transmission and reception timing
[bookmark: _Toc144651908]8.3.4.1	Description
For gNB-gNB co-channel CLI measurement and channel measurement, RAN1 studies the impact on system performance because of CLI measurement inaccuracy at victim gNB due to misalignment between UL timing at victim gNB and DL reception timing at victim gNB of CLI measurement resource transmitted from one or more aggressor gNB.
· Including potential impact on UL performance
[bookmark: _Toc144651909]8.3.5	Power control based solution
[bookmark: _Toc144651910]8.3.5.1	Description
RAN1 studies the effect on DL performance and the UL performance of DL Tx power adjustment to evaluate the feasibility of such scheme to overcome the gNB-to-gNB co-channel CLI.

RAN1 studies the effect on DL/UL performance and specification impact of applying separate open-loop/closed-loop power control parameters with cochannel CLI and without cochannel CLI for the uplink power control of a UE
[bookmark: _Toc144651911]8.3.5.2	Performance evaluation or analysis
For performance evaluation of Power Control scheme based on gNB Tx Power Adjustment, two sources ([24], [26]) provide the evaluation results. The evaluation results are summarized in section 8.3.5A and the tables for the evaluation result are shown in Annex B.4.

For performance evaluation of Power Control scheme based on UE Tx Power Adjustment, two sources ([24], [26]) provide the evaluation results. The evaluation results are summarized in section 8.3.5B and the tables for the evaluation result are shown in Annex B.4.
[bookmark: _Toc144651912]8.3.5.3	Specification impact
Specification impact of Power Control scheme based on gNB Tx Power Adjustment and Power Control scheme based on UE Tx Power Adjustment are summarized in section 8.3.5A.4 and 8.3.5B.4, respectively.
[bookmark: _Toc144651913]8.3.5A	Inter-gNB CLI scheme 5A: Power Control scheme based on gNB Tx Power Adjustment
[bookmark: _Toc27961][bookmark: _Toc6023][bookmark: _Toc144651914]8.3.5A.1	Reference scheme for performance comparison
· Source 1 ([24]) 
· Dynamic TDD baseline operation.
· Source 2 ([26]) 
· No DL power adjustment by the aggressor gNB with dynamic TDD assignment.
[bookmark: _Toc1923][bookmark: _Toc1786][bookmark: _Toc144651915]8.3.5A.2	Proposed Scheme
· Source 1 ([24]) 
· Aggressor gNB decreases the transmit power in agreed intervals with the victim gNB to ensure that the gNB-gNB CLI is kept within the tolerable limits at the victim gNB.
· Source 2 ([26]) 
· DL power adjustment (e.g., power back-off) by the aggressor gNB at slots with inter-gNB CLI.
[bookmark: _Toc25774][bookmark: _Toc9491][bookmark: _Toc144651916]8.3.5A.3	Performance evaluation or analysis
2 sources ([24], [26]) provided SLS evaluation results for performance comparison between No DL power adjustment and DL power adjustment (e.g., power back-off) by the aggressor gNB. The evaluation results are captured in Annex B.4. 
In case of large packet size, the summary of DL average-UPT gain and UL average-UPT gain are provided in Table 8.3.5A.3-1 to 8.3.5A.3-3, where 3, 6 and 10 dB power back off are assumed, respectively.
In case of small packet size, the summary of DL average-UPT gain and UL average-UPT gain are provided in Table 8.3.5A.3-4 to 8.3.5A.3-6, where 3, 6 and 10 dB power back off are assumed, respectively.

Table 8.3.5A.3-1: DL power adjustment (e.g., power back-off) by the aggressor gNB vs. No DL power adjustment
(Large Packet Size (0.5Mbyte for DL and 0.125 Mbytes for UL), 3 dB Power back off)
	
	Low load
	Medium load
	High load

	
	Source 1 ([24])
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer
	Source 1 ([24])
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer
	Source 1 ([24])
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer

	DL average-UPT gain for layer-1
	Mean
5%
50%
	-0.05%
0%
0%
	-2.65%
-6.38%
-2.24%
	4.21%
6.87%
3.09%
	-0.06%
0%
-0.07%
	-3.78%
-4.46%
-4.35%
	6.26%
96.65%
5.85%
	-0.17%
11.2%
-0.49%
	-4.98%
-7.17%
-4.67%
	8.57%
1166%
8.11%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	-0.01%
0%
0%
	
	7.55%
12.58%
6.32%
	0.1%
6.83%
0.54%
	
	32.39%
46.6%
33.31%
	1.02%
0.05%
4.79%
	
	59.96%
238.9%
56.05%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	0%
0%
0%
	2.76%
3.19%
4.35%
	2.09%
6.45%
0.64%
	-0.06%
-0.08%
-0.45%
	16.06%
19.37%
17.02%
	5.68%
271.2%
2.82%
	-0.27%
-5.23%
0.46%
	24.11%
50.71%
26%
	7.43%
290%
4.34%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	0.47%
0%
0.62%
	
	2.15%
3.49%
2.03%
	5.29%
3.21%
4.86%
	
	11.83%
51.49%
13.13%
	7.9%
-0.06%
8.75%
	
	16.86%
5635%
16.02%


Note: In the evaluation of Source 1 ([24]), FR1 2-layer Scenario B is assumed. Also, in the evaluation of Source 2 ([26]), FR1 Indoor office and FR1 2-layer Scenario B are assumed, respectively.

Table 8.3.5A.3-2: DL power adjustment (e.g., power back-off) by the aggressor gNB vs. No DL power adjustment
(Large Packet Size (0.5Mbyte for DL and 0.125 Mbytes for UL), 6 dB Power back off)
	
	Low load
	Medium load
	High load

	
	Source 1 ([24])
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer
	Source 1 ([24])
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer
	Source 1 ([24])
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer

	DL average-UPT gain for layer-1
	Mean
5%
50%
	-0.14%
0%
0%
	-5.87%
-11.43%
-5.09%
	6.9%
13.62%
5.37%
	-0.42%
-2.62%
-0.18%
	-7.89%
-9.4%
-7.91%
	11.22%
221.0%
9.68%
	-0.4%
-4.63%
-0.67%
	-10.99%
-13.77%
-12.16%
	16.38%
586923%
14.7%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	-0.03%
0%
0%
	
	13.45%
16.24%
12.53%
	-0.37%
-2.77%
0.09%
	
	68.37%
126.5%
69.27%
	1.27%
-0.14%
6.16%
	
	221.7%
7672%
307.6%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	0%
0%
0%
	6.15%
7.61%
8.29%
	3.81%
10.85%
1.16%
	-0.01%
3.25%
0.23%
	33.45%
44.55%
32.69%
	11.22%
380.7%
5.11%
	-0.33%
-0.72%
-2.69%
	48.7%
101.4%
53.4%
	14.15%
23344%
6.74%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	0.94%
0%
0.63%
	
	4.42%
13.85%
4.06%
	10.01%
-4.86%
11.16%
	
	23.43%
91.28%
25.19%
	15.96%
0.75%
18.02%
	
	35.82%
16230%
35.31%


Note: In the evaluation of Source 1 ([24]), FR1 2-layer Scenario B is assumed. Also, in the evaluation of Source 2 ([26]), FR1 Indoor office and FR1 2-layer Scenario B are assumed, respectively.

Table 8.3.5A.3-3: DL power adjustment (e.g., power back-off) by the aggressor gNB vs. No DL power adjustment
(Large Packet Size (0.5Mbyte for DL and 0.125 Mbytes for UL), 10 dB Power back off)
	
	Low load
	Medium load
	High load

	
	Source 1 ([24])
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer
	Source 1 ([24])
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer
	Source 1 ([24])
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer

	DL average-UPT gain for layer-1
	Mean
5%
50%
	-0.47%
-0.85%
-0.01%
	-10.99%
-18.82%
-11.24%
	11.62%
87.21%
10.01%
	-1.08%
-2%
-0.62%
	-14.3%
-16.64%
-15.46%
	17.75%
289.7%
16.28%
	-1.63%
-7.94%
-2.44%
	-20.21%
-27.89%
-23.34%
	25.81%
6712198%
24.76%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	-0.06%
0%
0%
	
	17.04%
14.03%
14.75%
	-0.65%
0%
-0.6%
	
	93.14%
146.6%
92.38%
	1.17%
-0.33%
6.13%
	
	368.8%
27726%
465.4%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	0%
0%
0%
	9.81%
16.42%
11.93%
	6.22%
39.32%
1.96%
	0.12%
3.25%
-0.9%
	56.24%
71.8%
57.29%
	16.38%
451.0%
9.46%
	-0.03%
-2.05%
-0.86%
	82.33%
177.1%
93.13%
	24.51%
52460%
13.69%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	1.51%
0%
1.84%
	
	8.31%
30.33%
5.6%
	16.75%
1.21%
19.33%
	
	42.61%
188.1%
43.85%
	26.68%
-1.47%
30.51%
	
	70.35%
38236%
66.23%


Note: In the evaluation of Source 1 ([24]), FR1 2-layer Scenario B is assumed. Also, in the evaluation of Source 2 ([26]), FR1 Indoor office and FR1 2-layer Scenario B are assumed, respectively.

Table 8.3.5A.3-4: DL power adjustment (e.g., power back-off) by the aggressor gNB vs. No DL power adjustment
(Small Packet Size (4Kbytes for DL and 1Kbyte for UL), 3 dB Power back off)
	
	Low load
	Medium load
	High load

	
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer

	DL average-UPT gain for layer-1
	Mean
5%
50%
	0.01%
0.02%
-0.12%
	0.1%
0.15%
0.04%
	0.09%
-0.09%
0.05%
	1.16%
3.97%
0.12%
	-0.09%
-0.11%
-0.07%
	3.39%
6096.27%
0.25%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	
	0.22%
-0.13%
0.4%
	
	2.05%
3.58%
1.47%
	
	-1.19%
-16.29%
0.84%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	0.11%
0.26%
0.05%
	0.07%
-0.19%
-0.06%
	0.16%
0.11%
0.07%
	2.26%
16.54%
0.11%
	5.05%
50.87%
0.23%
	5.69%
1330.07%
0.31%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	
	-0.21%
-6.42%
-0.34%
	
	4.62%
11.75%
2.42%
	
	7.98%
2991.93%
8.8%


Note: In evaluation of Source 2 ([26]), FR1 Indoor office and FR1 2-layer Scenario B are assumed, respectively.

Table 8.3.5A.3-5: DL power adjustment (e.g., power back-off) by the aggressor gNB vs. No DL power adjustment
(Small Packet Size (4Kbytes for DL and 1Kbyte for UL), 6 dB Power back off)
	
	Low load
	Medium load
	High load

	
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer

	DL average-UPT gain for layer-1
	Mean
5%
50%
	-0.03%
0.01%
0.04%
	0.14%
0.32%
0.16%
	0.17%
0.07%
0.34%
	1.58%
7.63%
0.26%
	-0.04%
-0.26%
-0.02%
	5.71%
14728.28%
0.41%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	
	0.28%
0.13%
0.2%
	
	4.11%
9.69%
3.1%
	
	1.94%
-0.85%
3.43%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	0.21%
0.34%
0.15%
	0.13%
-0.05%
-0.02%
	0.3%
0.2%
0.17%
	3.59%
18.67%
0.3%
	6.91%
62.5%
0.49%
	10.51%
2875.02%
0.47%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	
	-0.47%
-6.69%
-0.58%
	
	8.05%
53.81%
2.91%
	
	13.11%
14512.05%
10.33%


Note: In evaluation of Source 2 ([26]), FR1 Indoor office and FR1 2-layer Scenario B are assumed, respectively.


Table 8.3.5A.3-6: DL power adjustment (e.g., power back-off) by the aggressor gNB vs. No DL power adjustment
(Small Packet Size (4Kbytes for DL and 1Kbyte for UL), 10 dB Power back off)
	
	Low load
	Medium load
	High load

	
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer
	Source 2 ([26])
Indoor
	Source 2 ([26])
2-layer

	DL average-UPT gain for layer-1
	Mean
5%
50%
	-0.28%
-0.21%
-0.26%
	0.22%
0.12%
0.19%
	0.32%
0.04%
0.41%
	2.92%
9.2%
0.4%
	0.08%
-0.07%
0.14%
	9.76%
20686.98%
0.65%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	
	0.42%
-0.04%
0.54%
	
	5.39%
14.26%
3.79%
	
	5.6%
21.94%
4.39%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	0.29%
0.45%
0.22%
	0.18%
0.27%
0.01%
	0.42%
0.36%
0.29%
	3.77%
18.98%
0.57%
	7.44%
65.43%
0.74%
	12.23%
2964.35%
0.73%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	
	-0.49%
-5.61%
-0.66%
	
	11.39%
107.64%
3.36%
	
	20.42%
31118.67%
11.01%


Note: In evaluation of Source 2 ([26]), FR1 Indoor office and FR1 2-layer Scenario B are assumed, respectively.

Summary of observations
For the following observations, UPT gain in the range of {-5%, 5%} is considered as similar UPT.
For DL power adjustment (e.g., power back-off) by the aggressor gNB compared to no DL power adjustment:
(1) FR1 2-layer Scenario B scenario
In case of large packet size, based on results from 2 sources,
· DL power adjustment (e.g., power back-off) by the aggressor gNB has higher or similar mean and 5% DL Average-UPT for all load levels.
· DL power adjustment (e.g., power back-off) by the aggressor gNB has higher or similar mean and 5% UL Average-UPT for all load levels.
In case of small packet size, based on results from 1 source,
· DL power adjustment (e.g., power back-off) by the aggressor gNB has higher or similar mean and 5% DL Average-UPT for all load levels.
· DL power adjustment (e.g., power back-off) by the aggressor gNB has higher or similar mean and 5% UL Average-UPT for all load levels.
(2) FR1 Indoor office scenario
In case of large packet size, based on results from 1 source,
· DL power adjustment (e.g., power back-off) by the aggressor gNB has lower mean and 5% DL Average-UPT for all load levels.
· DL power adjustment (e.g., power back-off) by the aggressor gNB has higher mean and 5% UL Average-UPT for all load levels.
In case of small packet size, based on results from 1 source,
· DL power adjustment (e.g., power back-off) by the aggressor gNB has similar mean and 5% DL Average-UPT for all load levels.
· DL power adjustment (e.g., power back-off) by the aggressor gNB has similar mean and 5% UL Average-UPT for all low and medium load levels and higher mean and 5% UL Average-UPT for high load.
[bookmark: _Toc21127][bookmark: _Toc6879][bookmark: _Toc144651917]8.3.5A.4	Specification impact of the proposed scheme
· Source 1 ([24]) 
· Xn signaling enhancements to support the handshake agreement between victim and aggressor gNB for the DL transmit power reduction, for example:
· Step 0: Measurements and identification of aggressor(s).
· Step 1: Indication of DL Tx power reduction by the victim gNB.
· Step 2: Confirmation by the aggressor gNB on whether it can accept the new DL Tx power conditions.
· Source 2 ([26]) 
· Information exchange between gNBs of recommended DL power adjustment of aggressor gNB based on CLI measurements.
[bookmark: _Toc13780][bookmark: _Toc31892][bookmark: _Toc144651918]8.3.5B	Inter-gNB CLI scheme 5B: Power Control scheme based on UE Tx Power Adjustment
[bookmark: _Toc23652][bookmark: _Toc9727][bookmark: _Toc144651919]8.3.5B.1	Reference scheme for performance comparison
· Source 1 ([24]) 
· Dynamic TDD baseline operation.
· Source 2 ([26]) 
· Dynamic TDD with same UL power control parameters for slots with CLI (asynchronous slots) and slots without CLI (synchronous slots).
[bookmark: _Toc30180][bookmark: _Toc16750][bookmark: _Toc144651920]8.3.5B.2	Proposed Scheme
· Source 1 ([24]) 
· UE Tx power optimization to improve the UL SINR condition on the victim gNBs
· Source 2 ([26]) 
· Different UL power control parameters for slots with CLI and slots without CLI. 
[bookmark: _Toc28049][bookmark: _Toc23476][bookmark: _Toc144651921]8.3.5B.3	Performance evaluation or analysis
2 sources ([24], [26]) provided SLS evaluation results for performance of UE Tx power adjustment. The evaluation results are captured in Annex B.4. 
For the 1st proposed scheme (i.e., UE Tx power optimization of source 1 ([24])), the summary of DL average-UPT gain and UL average-UPT gain are provided in Table 8.3.5B.3-1, where large packet size is assumed.
For the 2nd proposed scheme (i.e., different UL power control parameters of source 2 ([26])), the summary of DL average-UPT gain and UL average-UPT gain are provided in Table 8.3.5B.3-2 to Table 8.3.5B.3-5, where large packet size and small packet size are assumed.

Table 8.3.5B.3-1: UE Tx power optimization vs. Dynamic TDD baseline operation
(Large Packet Size (0.5Mbyte for DL and 0.125 Mbytes for UL), 5/10/15 dB P0 offset)
	
	Low load
	Medium load
	High load

	
	Source 1 ([24])
	Source 1 ([24])
	Source 1 ([24])

	
	 5 dB P0 offset
	10 dB P0 offset
	15 dB P0 offset
	 5 dB P0 offset
	10 dB P0 offset
	15 dB P0 offset
	 5 dB P0 offset
	10 dB P0 offset
	15 dB P0 offset

	DL average-UPT gain for layer-1
	Mean
5%
50%
	-0.02%
-0.22%
0.00%
	-0.20%
-6.59%
-0.15%
	-0.17%
-1.97%
-0.37%
	-0.03%
-0.22%
0.00%
	-0.29%
-5.85%
-0.15%
	-0.23%
-4.68%
-0.47%
	-0.03%
-0.22%
0.00%
	-0.31%
-4.36%
-0.15%
	-0.22%
-6.16%
-0.32%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	-0.03%
0.00%
-0.01%
	-2.11%
-1.92%
-3.55%
	-2.97%
-3.91%
-2.69%
	-0.04%
0.00%
-0.01%
	-2.78%
-5.85%
-4.36%
	-4.14%
-10.18%
-2.20%
	-0.04%
0.00%
-0.01%
	-2.71%
-3.83%
-4.02%
	-5.10%
-8.61%
-4.41%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	0.06%
0.00%
0.00%
	-0.04%
-7.43%
-0.94%
	0.26%
3.82%
1.07%
	0.06%
0.00%
0.00%
	-0.18%
-0.13%
-2.15%
	-0.18%
6.26%
0.63%
	0.06%
0.00%
0.00%
	0.19%
-1.58%
-0.71%
	-0.17%
6.70%
1.99%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	33.96%
34.43%
44.95%
	56.07%
40.59%
54.11%
	40.24%
15.13%
35.94%
	34.68%
34.50%
44.97%
	58.98%
40.83%
58.44%
	39.28%
17.91%
37.75%
	34.68%
34.50%
44.97%
	58.33%
40.59%
55.93%
	38.74%
12.16%
35.94%


Note: In evaluation of Source 1 ([24]), FR1 2-layer Scenario B is assumed.

Table 8.3.5B.3-2: Different UL power control parameters vs. Same UL power control parameters
(Large Packet Size (0.5Mbyte for DL and 0.125 Mbytes for UL), -33/-83dBm P0)
	
	Low load
	Medium load
	High load

	
	Source 2 ([26])
	Source 2 ([26])
	Source 2 ([26])

	
	-33 dBm P0
	-83 dBm P0
	-33 dBm P0
	-83 dBm P0
	-33 dBm P0
	-83 dBm P0

	DL average-UPT gain 
	Mean
5%
50%
	-6%
-4.18%
-5.22%
	8.08%
11.2%
6.53%
	-25.05%
-25.45%
-26.14%
	2.22%
-2.04%
4.53%
	-36.17%
-45.26%
-40.75%
	6.95%
7.28%
10.94%

	UL average-UPT gain 
	Mean
5%
50%
	15.76%
27.38%
16.96%
	-44.82%
-48.39%
-47.09%
	93.4%
116.18%
99.16%
	-95.7%
-100%
-100%
	145.68%
310.56%
157.68%
	-99.7%
-100%
-100%


Note: In evaluation of Source 2 ([26]), FR1 Indoor office is assumed.

Table 8.3.5B.3-3: Different UL power control parameters vs. Same UL power control parameters
(Small Packet Size (4Kbytes for DL and 1Kbyte for UL), -33/-83dBm P0)
	
	Low load
	Medium load
	High load

	
	Source 2 ([26])
	Source 2 ([26])
	Source 2 ([26])

	
	-33 dBm P0
	-83 dBm P0
	-33 dBm P0
	-83 dBm P0
	-33 dBm P0
	-83 dBm P0

	DL average-UPT gain 
	Mean
5%
50%
	-0.28%
-0.14%
-0.33%
	0.53%
0.44%
0.5%
	0.47%
0.2%
0.89%
	-0.02%
-0.03%
0.02%
	-1.02%
-4.41%
-0.48%
	0.52%
0.31%
0.32%

	UL average-UPT gain 
	Mean
5%
50%
	-2.29%
-4.57%
-2.64%
	-0.29%
-0.56%
-0.07%
	0.56%
0.4%
0.39%
	-96.87%
-100%
-100%
	7.8%
65.91%
1.02%
	-100%
-100%
-100%


Note: In evaluation of Source 2 ([26]), FR1 Indoor office is assumed.

Table 8.3.5B.3-4: Different UL power control parameters vs. Same UL power control parameters
(Large Packet Size (0.5Mbyte for DL and 0.125 Mbytes for UL), -40/-70dBm P0)
	
	Low load
	Medium load
	High load

	
	Source 2 ([26])
	Source 2 ([26])
	Source 2 ([26])

	
	-40 dBm P0
	-70 dBm P0
	-40 dBm P0
	-70 dBm P0
	-40 dBm P0
	-70 dBm P0

	DL average-UPT gain for layer-1
	Mean
5%
50%
	-0.98%
-6.89%
-1.01%
	0.11%
1.14%
-0.08%
	-5.94%
-100%
-4.99%
	0.56%
20.29%
-0.17%
	-7.65%
-100%
-7.34%
	-0.26%
8560.78%
-1.23%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	-0.85%
-1.8%
-0.28%
	0.17%
-0.47%
0.61%
	-50.27%
-98.62%
-52.41%
	1.45%
5.45%
-0.11%
	-41.4%
-72.49%
-79.13%
	11.49%
39.26%
11.7%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	-1.06%
-0.68%
-0.38%
	0.07%
0.18%
0.14%
	-3.45%
-45.26%
-1.62%
	0.15%
6%
-0.04%
	-4.43%
30.79%
-4.85%
	0.32%
-1.6%
0.29%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	14.78%
51.86%
10.25%
	-24.77%
-40.62%
-27.62%
	69.69%
367.86%
75.29%
	-62.81%
-100%
-65.55%
	108.34%
69134.24%
106.92%
	-79.75%
-100%
-89.91%


Note: In evaluation of Source 2 ([26]), FR1 2-layer Scenario B is assumed.

Table 8.3.5B.3-5: Different UL power control parameters vs. Same UL power control parameters
(Small Packet Size (4Kbytes for DL and 1Kbyte for UL), -40/-70dBm P0)
	
	Low load
	Medium load
	High load

	
	Source 2 ([26])
	Source 2 ([26])
	Source 2 ([26])

	
	-40 dBm P0
	-70 dBm P0
	-40 dBm P0
	-70 dBm P0
	-40 dBm P0
	-70 dBm P0

	DL average-UPT gain for layer-1
	Mean
5%
50%
	-0.06%
-0.01%
-0.03%
	0.04%
0%
-0.02%
	-3.72%
-83.63%
-0.22%
	-0.53%
-1.13%
0.01%
	-5.41%
-100%
-0.14%
	0.28%
48.24%
0.09%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	0.05%
0.2%
0.13%
	-0.02%
0.3%
0.09%
	-0.93%
-3.81%
-0.6%
	0.01%
-2.82%
0.16%
	-0.88%
-5.06%
-0.77%
	0.07%
3.22%
-0.08%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	-0.21%
-0.33%
-0.31%
	-0.14%
-0.19%
-0.28%
	-0.7%
-9.6%
-0.31%
	-0.18%
-4.69%
-0.01%
	-1.77%
-61.5%
-0.35%
	-0.11%
-1.72%
0.05%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	0.83%
0.43%
-0.15%
	-5.39%
-45.45%
-1.02%
	9.13%
56.67%
2.51%
	-61%
-100%
-76.48%
	14.62%
22136.34%
8.34%
	-70.12%
-100%
-99.92%


Note: In evaluation of Source 2 ([26]), FR1 2-layer Scenario B is assumed.

Summary of observations
For the following observations, UPT gain in the range of {-5%, 5%} is considered as similar UPT.
For the 1st proposed scheme (i.e., UE Tx power optimization) compared to dynamic TDD baseline operation:
(1) FR1 2-layer Scenario B scenario
In case of large packet size, based on results from 1 source,
· UE Tx power optimization has similar or lower mean and 5% DL Average-UPT for all load levels, except higher 5% DL Average-UPT for high load level
· UE Tx power optimization has higher mean and 5% UL Average-UPT for all load levels. 

For the 2nd proposed scheme (i.e., Different UL power control parameters) to same UL power control parameters:
(1) FR1 Indoor office scenario
In case of large packet size, based on results from 1 source,
· Different UL power control parameters has lower or similar mean and 5% DL Average-UPT for all load levels in case of higher UE Tx power.
· Different UL power control parameters has higher mean and 5% UL Average-UPT for all load levels in case of higher UE Tx power.
But,
· Different UL power control parameters has higher or similar mean and 5% DL Average-UPT for all load levels in case of lower UE Tx power.
· Different UL power control parameters has lower or similar mean and 5% UL Average-UPT for all load levels in case of lower UE Tx power.
In case of small packet size, based on results from 1 source,
· Different UL power control parameters has similar mean and 5% DL Average-UPT for all load levels in case of higher UE Tx power.
· Different UL power control parameters has similar mean and 5% UL Average-UPT for low and medium load levels, higher mean and 5% UL Average-UPT for high load level in case of higher UE Tx power.
But,
· Different UL power control parameters has similar mean and 5% DL Average-UPT for all load levels in case of lower UE Tx power.
· Different UL power control parameters has similar mean and 5% UL Average-UPT for low load level, and lower mean and 5% UL Average-UPT for medium and high load levels in case of lower UE Tx power.
(2) FR1 2-layer Scenario B scenario
In case of large packet size, based on results from 1 source,
· Different UL power control parameters has lower or similar mean and 5% DL Average-UPT for all load levels in case of higher UE Tx power.
· Different UL power control parameters has higher or similar mean and 5% UL Average-UPT for all load levels in case of higher UE Tx power.
But,
· Different UL power control parameters has higher or similar mean and 5% DL Average-UPT for all load levels in case of lower UE Tx power.
· Different UL power control parameters has lower or similar mean and 5% UL Average-UPT for all load levels in case of lower UE Tx power.
In case of small packet size, based on results from 1 source,
· Different UL power control parameters has lower and similar mean and 5% DL Average-UPT for all load levels in case of higher UE Tx power.
· Different UL power control parameters has higher and similar mean and 5% UL Average-UPT for all load levels in case of higher UE Tx power.
But,
· Different UL power control parameters has similar mean and 5% DL Average-UPT for all load levels in case of lower UE Tx power.
· Different UL power control parameters has lower and similar mean and 5% UL Average-UPT for all load levels in case of lower UE Tx power.
[bookmark: _Toc15351][bookmark: _Toc26390][bookmark: _Toc144651922]8.3.5B.4	Specification impact of the proposed scheme
· Source 1 ([24]) 
· Indication of specific open loop power control parameters is supported since URLLC studies for dynamic grant scheduling. 
· Other UL signals do not support such flexibility and specifications changes can be discussed
· Source 2 ([26]) 
· Different UL power control mechanisms (both closed-loop and open-loop) for slots with CLI and without CLI. 

[bookmark: _Toc28548][bookmark: _Toc4520][bookmark: _Toc144651923]8.4	Inter-UE CLI handling schemes
Editor's note: This section captures the potential inter-UE CLI handling schemes that are specific for dynamic TDD and schemes that are common for both SBFD and dynamic/flexible TDD, as well as performance evaluation/analysis, observations and RAN1 specification impacts for each scheme.
For study of potential enhancement to dynamic/flexible TDD and/or SBFD, followings are considered as candidates of potential enhancement method of UE-to-UE CLI handling, where further prioritization/down-scoping of candidate schemes for study can be done:
· Potential enhancements to UE-to-UE CLI measurement/reporting
· Coordinated scheduling
· Spatial domain enhancements, 
· Advanced Receiver 
· UE and gNB transmission and reception timing 
· Power control based solution
· Sensing based mechanism
· Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified
· Note: Any other scheme(s) for UE-to-UE CLI handling is/are not precluded.
· Note: For potential enhancements to dynamic/flexible TDD and/or SBFD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion.

RAN1 deprioritized the discussion on sensing-based mechanism (i.e. LBT) and UE side advanced receiver for UE-to-UE co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD.
[bookmark: _Toc31631][bookmark: _Toc22975][bookmark: _Toc144651924]8.4.1	UE-to-UE co-channel CLI measurement and reporting
[bookmark: _Toc144651925]8.4.1.1	Description
RAN1 studies the feasibility and potential benefit of UE-to-UE co-channel CLI measurement and reporting, which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD. At least followings are included:
· Measurement resource/reporting configuration
· Measurement/reporting details (including UE processing delay)
· Relevant information exchange (between gNBs) if needed
· Usage of measurement at gNB

For UE-to-UE co-channel CLI measurement, reusing existing channel(s)/signal(s)/measurement resource(s) is considered as baseline. For example, SRS resources defined in Rel-16 for SRS-RSRP measurement, CLI-RSSI resources defined in Rel-16 for CLI-RSSI measurement can be considered. 
For UE-to-UE co-channel CLI handling, L1/L2 based UE-to-UE CLI measurement and reporting is studied:
· Note: Accounting for UE processing/reporting delay – companies are encouraged to share their assumptions
· Note: Proponents are encouraged to provide the mechanism of L1/L2 based CLI measurement and reporting, and to provide the benefits of L1/L2 based CLI measurement and reporting compared with existing L3 CLI/CSI measurement and report with evaluation result
· Note: Accounting for information exchange delay between gNBs (if applicable)

For the purpose of UE-to-UE CLI mitigation, the following potential enhancements are considered:
· For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic or event triggered reporting.
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource.

For L1/L2 based UE-to-UE CLI measurement, SRS-RSRP and CLI-RSSI are to be further studied as baseline metrics.

For the study of L1/L2 based UE-to-UE co-channel CLI measurement, measurement resource for CLI-RSSI measurement as defined in Rel-16 and SRS resource for SRS-RSRP measurement as defined in Rel-16 can be considered. Enhancement of measurement resource can be studied.  

For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, the following measurement and report framework are studied.
· Use existing CSI framework as the baseline.
· Others are not precluded.
[bookmark: _Toc144651926]8.4.1.2	Performance evaluation or analysis
From the study of UE-to-UE co-channel CLI measurement and reporting, followings are observed:
· The L1/L2 based UE-to-UE CLI measurement can be optimized for short term interference measurement
· The L1/L2 based UE-to-UE CLI measurement can be optimized for low latency 
· The L1/L2 based UE-to-UE CLI measurement and reporting can facilitate gNB adjusting UE scheduling for inter-UE CLI reduction
Above does not imply that L3 based measurement and reporting cannot be used for similar purposes.
[bookmark: _Toc144651927]8.4.1.3	Specification impact
The potential specification impact to support enhancements to inter-UE CLI measurement resources and reporting:
· For L1/L2 UE-to-UE CLI reporting, periodic and/or semi-persistent and/or aperiodic reporting.
· For L1/L2 UE-to-UE CLI measurement, periodic and/or semi-persistent and/or aperiodic measurement resource.

[bookmark: _Toc144651928]8.4.2	Coordinated scheduling for time/frequency resources between gNBs
[bookmark: _Toc144651929]8.4.2.1	Description
RAN1 studies the feasibility and potential benefits of coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling, which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD. In the study, at least followings are included:
· Details of coordinated scheduling for time/frequency resources
· Relevant information exchange (if needed)

[bookmark: _Toc144651930]8.4.2.2	Performance evaluation or analysis
The knowledge among gNBs of semi-static SBFD time and frequency configuration can be beneficial depending on gNB implementation.
[bookmark: _Toc144651931]8.4.2.3	Specification impact
For CLI handling based on coordinated scheduling for time/frequency resource, RAN1 discussed potential exchange of information among gNBs on intended TDD UL-DL configuration, SBFD time/frequency configuration.
[bookmark: _Toc144651932]8.4.3	Spatial domain coordination method
[bookmark: _Toc144651933]8.4.3.1	Description
RAN1 studies the feasibility and potential benefit of UE-to-UE co-channel CLI handling based on spatial domain coordination method, which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic /flexible TDD. In the study, at least followings are included:
· Details for spatial domain coordination by gNB
· Relevant information exchange (if needed)
Note: Study can include method for FR1 and FR2
[bookmark: _Toc144651934]8.4.3.2	Performance evaluation or analysis
RAN1 studied coordinating the transmissions of aggressor UEs and the reception of victim UEs in the spatial domain.
This may require victim UE to measure CLI with different Rx beams for different Tx beams from aggressor UE. The performance impact is not evaluated in RAN1.
Implementing spatial domain coordination for UE-to-UE CLI may increase measurement complexity. The effectiveness of the coordination method can vary based on user mobility and channel variation.
[bookmark: _Toc144651935]8.4.4	UE and gNB transmission and reception timing
[bookmark: _Toc144651936]8.4.4.1	Description
For UE-to-UE co-channel CLI measurement, RAN1 studies the impact on system performance because of CLI measurement inaccuracy at victim UE due to misalignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE(s).
[bookmark: _Toc144651937]8.4.5	Power control based solution
[bookmark: _Toc144651938]8.4.5.1	Description
For UE-to-UE co-channel CLI handling, it is studied whether/how to enhance UL power control mechanism. In the study, existing UL power control mechanism is assumed as baseline.
[bookmark: _Toc144651939]8.4.5.2	Performance evaluation or analysis
UE Tx power adjustment based UE-to-UE CLI handing was studied. The performance evaluation for UE Tx power adjustment is provided in section 8.3.5B.3.
[bookmark: _Toc144651940]8.4.5.3	Specification impact
The specification impact of UE Tx power adjustment is summarized in section 8.3.5B.4.
[bookmark: _Toc144651941][bookmark: _Toc103163490][bookmark: _Toc104488383]9	Implementation feasibility of SBFD
Editor's note: This section captures the feasibility considering the self-interference, the inter-subband CLI, and the inter-operator CLI at gNB and the inter-subband CLI and inter-operator CLI at UE, as well as feasibility of and impact on RF requirements considering adjacent-channel co-existence with the legacy operation (RAN4). 
[bookmark: _Toc144651942]9.1	Background for analysis
Editor's note: This section captures the overall description of all potential approaches and key enablers for SBFD
9.2	Feasibility of FR1 wide area BS aspects
[bookmark: _Toc144651943]9.2.1	Self-interference analysis
Editor's note: This section captures the typical assumption based on which the RSIC capability is derived and analysis results
[bookmark: _Toc144651944]9.2.2	Co-channel inter-sub-band co-site inter-sector interference analysis
Editor's note: This section captures the typical assumption of RF requirements and analysis results.
[bookmark: _Toc144651945]9.2.3	Co-channel inter-sub-band inter-site interference analysis
Editor's note: This section captures the CLI modeling. As approved previously, ACLR and ACS value can be reused. 
[bookmark: _Toc144651946]9.2.4	Summary
Editor's note: This section captures the conclusion of BS SBFD feasibility. 
[bookmark: _Toc144651947]9.3	Feasibility of FR1 medium range BS aspects
[bookmark: _Toc144651948]9.3.1	Self-interference analysis
Editor's note: This section captures the typical assumption based on which the RSIC capability is derived and analysis results.
[bookmark: _Toc144651949]9.3.2	Co-channel inter-sub-band co-site inter-sector interference analysis
Editor's note: This section captures the typical assumption of RF requirements and analysis results
[bookmark: _Toc144651950]9.3.3	Co-channel inter-sub-band inter-site interference analysis
Editor's note: This section captures the CLI modeling. As approved previously, ACLR and ACS value can be reused. 
[bookmark: _Toc144651951]9.3.4	Summary
Editor's note: This section captures the conclusion of BS SBFD feasibility. 
[bookmark: _Toc144651952]9.4	Feasibility of FR1 local area BS aspects
[bookmark: _Toc144651953]9.4.1	Self-interference analysis
Editor's note: This section captures the typical assumption based on which the RSIC capability is derived and analysis results
[bookmark: _Toc144651954]9.4.2	Co-channel inter-sub-band inter-site interference analysis
This section captures the typical assumption of RF requirements and analysis results
[bookmark: _Toc144651955]9.4.3	Summary
Editor's note: This section captures the conclusion of BS SBFD feasibility. 
[bookmark: _Toc144651956]9.5	Feasibility of FR2 BS aspects
[bookmark: _Toc144651957]9.5.1	Self-interference analysis
Editor's note: This section captures the typical assumption based on which the RSIC capability and analysis results.
[bookmark: _Toc144651958]9.5.2	Co-channel inter-sub-band co-site inter-sector interference analysis
Editor's note: This section captures the typical assumption of RF requirements and the analysis results
[bookmark: _Toc144651959]9.5.3	Co-channel inter-sub-band inter-site interference analysis
Editor's note: This section captures the typical assumption of RF requirements and the analysis results
[bookmark: _Toc144651960]9.5.4	Summary
Editor's note: This section captures the conclusion of BS SBFD feasibility. 
[bookmark: _Toc144651961]9.6	FR1 feasibility of UE aspects
[bookmark: _Toc144651962]9.6.1	Interference analysis
[bookmark: _Toc144651963]9.6.1.1	UE-UE co-channel inter-subband CLI modeling
Editor's note: This section captures the CLI modeling. 
[bookmark: _Toc144651964]9.6.1.2	UE-UE adjacent channel CLI modeling
Editor's note: This section captures the CLI modeling. 
[bookmark: _Toc144651965]9.6.2	Summary
Editor's note: This section captures the conclusion of feasibility.

[bookmark: _Toc144651966]9.7	FR2 feasibility of UE aspects
[bookmark: _Toc144651967]9.7.1	Interference analysis
[bookmark: _Toc144651968]9.7.1.1	UE-UE co-channel inter-subband CLI modeling
Editor's note: This section captures the CLI modeling. 
[bookmark: _Toc144651969]9.7.1.2	UE-UE adjacent channel CLI modeling
Editor's note: This section captures the CLI modeling. 
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Editor's note: This section captures the conclusion of feasibility.
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Editor's note: This section captures the impact on BS RF requirements
[bookmark: _Toc144651974]10.2	Impact on UE RF requirements
Editor's note: This section captures the impact on UE RF requirements
[bookmark: _Toc144651975]11	Adjacent channel co-existence evaluation results
Editor's note: This section will also capture adjacent channel co-existence simulation results, i.e. ACLR, ACS, ACIR. About simulation parameters and methodology, they are suggested to be moved into Annex E.

[bookmark: _Toc103163491][bookmark: _Toc104488384][bookmark: _Toc144651976]12	Regulatory aspects for deploying the duplex enhancements in TDD unpaired spectrum
Editor's note: This section captures the summary of the regulatory aspects that have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum (RAN4).
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[bookmark: _Toc144651983]13.1.1.1	UPT performance
All conclusions are based on SLS evaluation results with no less than 3 sources for single operator scenarios (SBFD deployment case 1) and no less than 2 sources for 2-Layer scenarios (SBFD deployment case 3-2) and two operator scenarios (SBFD deployment case 4), respectively.
RAN1 did not draw any conclusion on the performance of SBFD operation with “same total number of antenna elements and half the total number of TxRUs” and “same total number of antenna elements and same total number of TxRUs” with respect to semi-static TDD due to fewer than 3 sources for SBFD deployment case 1 and 2 sources for SBFD deployment case 3-2 and SBFD deployment case 4. The summary of observations for the above cases are included in Section 7.3.1.
All conclusions are drawn with assumption of 1dB desense for self-interference suppression and “twice the total number of antenna elements and same total number of TxRUs”. 
In the Urban Macro or Dense Urban Macro layer, the co-site inter-sector spatial isolation value is categorized into three cases. 
· Less than 93dB for FR1 (98dB for FR2-1) includes spatial isolation values of no lower than 75dB (88dB for FR2-1), which is a typical spatial isolation value from RAN4.
· Equal to 93dB for FR1 (98dB for FR2-1) is the best spatial isolation value from RAN4.
· No less than 93dB for FR1 (98dB for FR2-1) includes spatial isolation values of up to 110dB (115dB for FR2-1) including 10dB digital cancelation value.
In this section, {X%,Y%,Z%} notation represents X% UPT gain or loss for low load level, Y% UPT gain or loss for medium load level, and Z% UPT gain or loss for high load level, respectively. The values X, Y, Z are median values of all evaluation result for a given evaluation assumption.

SBFD deployment case 1 (Non-coexistence case with same SBFD configuration amongst gNBs)
For SBFD deployment case 1, SBFD with XXXXX slot format (X is SBFD slot with UL/DL subband) are assumed as compared to semi-static TDD (DDDSU)
· For FR1 indoor scenario, semi-static SBFD provides performance improvement for both DL and UL for all load levels and small/large packet size except for limited 5% DL UPT loss at medium load level and large packet sizes
· In case of small packet size, 
· {9.56%, 9.35%, 8.58%} / {10.50%, 12.71%, 8.79%} for mean/5% DL UPT gain
· {101.83%, 97.42%, 93.85%} / {107.58%, 105.44%, 106.52%} for mean/5% UL UPT gain
· In case of large packet size, 
· {1.86%, 2.21%, 2.73%} / {1.73%, -1.19%, 0.54%} for mean/5% DL UPT gain/loss
· {10.78%, 13.38%, 13.75%} / {14.13%, 19.91%, 17.70%} for mean/5% UL UPT gain
· For FR2-1 indoor scenario, semi-static SBFD provides performance improvement for both DL and UL for all load levels and both small/large packet sizes, except 5% DL UPT loss at high load level and small packet sizes
· In case of small packet size, 
· {4.84%, 7.57%, 5.95%} / {5.18%, 4.45%, -10.25%} for mean/5% DL UPT gain/loss
· {55.30%, 54.71%, 72.66%} / {50.71%, 46.45%, 59.26%} for mean/5% UL UPT gain
· In case of large packet size, 
· {3.63%, 3.36%, 3.60%} / {6.03%, 6.67%, 3.35%} for mean/5% DL UPT gain
· {16.60%, 22.22%, 20.61%} / {38.79%, 71.05%, 86.18%} for mean/5% UL UPT gain
· For Urban Macro (FR1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, 
· In case of small packet size, semi-static SBFD provides performance improvement for DL for low load level and for UL for all load levels (for at least one of mean and 5% UPT)
· {6.53%, -1.96%, -19.87%} / {-0.51%, -68.33%, -85.70%} for mean/5% DL UPT gain/loss
· {97.24%, 69.31%, 62.22%} / {67.19%, 38.66%, -0.67%} for mean/5% UL UPT gain/loss
· In case of large packet size, semi-static SBFD provides performance improvement for UL for low load level
· {-8.17%, -30.29%, -33.03%} / {-9.59%, -73.35%, -89.16%} for mean/5% DL UPT loss
· {24.00%, -2.88%, -17.64%} / {164.97%, -52.87%, -69.03%} for mean/5% UL UPT gain/loss
· For Urban Macro (FR1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 93 dB, 
· In case of small packet size, semi-static SBFD provides performance improvement for UL for low load level and medium load levels (for at least one of mean and 5% UPT) 
· {-2.59%, -6.88%, -17.55%} / {-37.98%, -48.89%, -78.27%} for mean/5% DL UPT loss
· {34.65%, 18.85%, -1.33%} / {18.12%, -13.03%, -38.49%} for mean/5% UL UPT gain/loss
· In case of large packet size, semi-static SBFD provides performance improvement for UL for low load level
· {-8.47%, -34.75%, -32.86%} / {-4.26%, -88.67%, -84.60%} for mean/5% DL UPT loss
· {8.54%, -23.92%, -78.23%} / {187.62%, -45.51%, -69.03%} for mean/5% UL UPT gain/loss
· For Urban Macro (FR1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 93 dB, 
· In case of small packet size, semi-static SBFD provides no performance improvement 
· {-14.55%, -15.11%, -20.87%} / {-78.16%, -98.06%, -99.62%} for mean/5% DL UPT loss
· {-6.50%, -27.59%, -43.73%} / {-98.32%, -100%, -100%} for mean/5% UL UPT loss
· In case of large packet size, semi-static SBFD provides no performance improvement 
· {-25.70%, -40.50%, -45.29%} / {-75.30%, -94.59%, -97.64%} for mean/5% DL UPT loss
· {-31.00%, -74.48%, -86.16%} / {-100%, -100%, -100%} for mean/5% UL UPT loss
· For Dense Urban Macro (FR1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, 
· In case of small packet size, semi-static SBFD provides performance improvement for UL for all load levels (for at least one of mean and 5% UPT)
· {1.90%, -5.76%, -12.57%} / {0.01%, -24.09%, -67.74%} for mean/5% DL UPT gain/loss,
· {94.73%, 63.40%, 32.12%} / {36.17%, -37.56%, -88.59%} for mean/5% UL UPT gain/loss
· In case of large packet size, semi-static SBFD provides performance improvement for DL and UL for low load level (for at least one of mean and 5% UPT)
· {1.18%, -5.57%, -11.35%} / {-1.49%, -27.51%, -58.09%} for mean/5% DL UPT gain/loss
· {20.54%, -12.87%, -49.27%} / {15.51%, -59.62%, -96.97%} for mean/5% UL UPT gain/loss
· For Dense Urban Macro (FR1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 93 dB, 
· In case of large packet size, semi-static SBFD provides performance improvement for UL for all load levels
· {1.18%, -1.58%, -6.07%} / {-1.49%, -5.34%, -10.59%} for mean/5% DL UPT gain/loss,
· {28.96%, 21.52%, 17.32%} / {52.17%, 55.17%, 25.98%} for mean/5% UL UPT gain
· For Dense Urban Macro layer (FR2-1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 98 dB, 
· In case of small packet size, semi-static SBFD provides performance improvement for both DL and UL for all load levels except 5% DL UPT loss at high load level
· {4.69%, 2.57%, 0.90%} / {4.20%, 1.27%, -7.41%} for mean/5% DL UPT gain/loss
· {57.78%, 49.40%, 41.22%} / {65.51%, 63.03%, 96.07%} for mean/5% UL UPT gain
· In case of large packet size, semi-static SBFD provides performance improvement for DL for low load level and performance improvement for UL for all load levels
· {2.45%, 2.18%, 1.48%} / {2.30%, 1.17%, -1.37%} for mean/5% DL UPT gain/loss
· {37.31%, 30.11%, 3.11%} / {19.44%, 30.93%, 11.76%} for mean/5% UL UPT gain
· For Dense Urban Macro layer (FR2-1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 98 dB, 
· In case of large packet size, semi-static SBFD provides limited performance improvement for DL for low and medium load levels and significant performance improvement for 5% UL UPT for low and medium load levels (for at least one of mean and 5% UPT)
· {1.48%, 1.65%, 1.23%} / {2.17%, 0.70%, -2.28%} for mean/5% DL UPT gain/loss
· {8.88%, -31.13%, -74.61%} / {159.27%, 127.28%, -52.69%} for mean/5% UL UPT gain/loss
· For Dense Urban Macro layer (FR2-1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 98 dB, 
· In case of large packet size, semi-static SBFD provides limited performance improvement for DL for low and medium load levels (for at least one of mean and 5% UPT) and performance improvement for UL for all load levels (for at least one of mean and 5% UPT)
· {1.33%, 1.60%, 1.36%} / {1.71%, -1.26%, -5.34%} for mean/5% DL UPT gain/loss,
· {36.23%, 18.49%, -17.88%} / {18.52%, 28.87%, 10.78%} for mean/5% UL UPT gain/loss

For SBFD deployment case 1, SBFD with XXXXU slot format is assumed, 
· For FR1 indoor scenario, semi-static SBFD provides performance improvement for UL but may suffer from degradation for DL
· In case of small packet size, 
· {-0.52%, -1.19%, -6.26%} / {-0.35%, -1.66%, -17.59%} for mean/5% DL UPT loss
· {99.50%, 98.83%, 104.00%} / {116.24%, 110.00%, 127.81%} for mean/5% UL UPT gain
· In case of large packet size, 
· {-20.38%, -26.30%, -33.95%} / {-22.88%, -29.57%, -53.83%} for mean/5% DL UPT loss
· {78.53%, 93.92%, 113.75%} / {81.03%, 106.39%, 150.17%} for mean/5% UL UPT gain
· For FR2-1 indoor scenario, semi-static SBFD provides performance improvement for UL but may suffer from degradation for DL
· In case of small packet size, 
· {-4.40%, -6.90%, -22.06%} / {-22.33%, -30.02%, -40.36%} for mean/5% DL UPT loss
· {78.57%, 91.25%, 149.67%} / {84.98%, 102.86%, 201.41%} for mean/5% UL UPT gain
· For Urban Macro (FR1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB,
· In case of small packet, semi-static SBFD provides significant performance improvement for UL but suffers from degradation for DL
· {-2.92%, -10.59%, -20.61%} / {-7.18%, -18.66%, -57.30%} for mean/5% DL UPT loss
· {126.08%, 120.22%, 107.06%} / {199.31%, 206.18%, 205.37%} for mean/5% UL UPT gain
· In case of large packet, semi-static SBFD provides performance improvement for UL but suffers from degradation for DL
· {-25.62%, -28.92%, -47.44%} / {-25.50%, -57.92%, -85.67%} for mean/5% DL UPT loss
· {66.15%, 53.69%, 40.66%} / {170.00%, 82.67%, 50.34%} for mean/5% UL UPT gain
· For Urban Macro (FR1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 93 dB,
· In case of large packet, semi-static SBFD provides no performance improvement, except limited mean UL UPT gain for low load level and 5% UL UPT gain for high load
· {-32.72%, -50.26%, -52.78%} / {-73.00%, -96.20%, -99.73%} for mean/5% DL UPT loss
· {1.27%, -37.96%, -35.17%} / {-31.70%, -26.68%, 14.21%} for mean/5% UL UPT gain/loss
· For Urban Macro (FR1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 93 dB,
· In case of small packet, semi-static SBFD provides significant performance improvement for UL but suffers from degradation for DL
· {-0.04%, -2.62%, -12.55%} / {-0.30%, -5.88%, -23.21%} for mean/5% DL UPT loss
· {71.55%, 89.49%, 102.27%} / {273.08%, 238.46%, 198.00%} for mean/5% UL UPT gain
· In case of large packet, semi-static SBFD provides performance improvement for UL but suffers from degradation for DL
· {-25.79%, -35.29%, -51.62%} / {-25.50%, -57.92%, -81.73%} for mean/5% DL UPT loss
· {63.70%, 44.06%, 40.66%} / {203.20%, 55.93%, 42.37%} for mean/5% UL UPT gain
· For Dense Urban Macro (FR1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, 
· In case of large packet size, semi-static SBFD provides significant performance improvement for UL for all load levels.
· {-26.93%, -31.81%, -38.12%} / {-27.97%, -42.92%, -64.49%} for mean/5% DL UPT loss
· {90.67%, 97.71%, 68.10%} / {102.57%, 103.45%, 147.37%} for mean/5% UL UPT gain
· For Dense Urban Macro (FR1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 93 dB,
· In case of large packet, semi-static SBFD provides significant performance improvement for UL but suffers from degradation for DL
· {-21.92%, -21.92%, -28.36%} / {-33.05%, -32.32%, -51.08%} for mean/5% DL UPT loss
· {123.47%, 112.72%, 123.71%} / {104.36%, 139.28%, 147.37%} for mean/5% UL UPT gain
· For Dense Urban Macro layer (FR2-1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 98 dB, 
· In case of large packet size, semi-static SBFD provides performance improvement for UL but suffers from degradation for DL
· {-20.50%, -28.49%, -37.91%} / {-22.48%, -47.88%, -49.87%} for mean/5% DL UPT loss
· {79.47%, 96.75%, 123.96%} / {75.86%, 139.31%, 100.01%} for mean/5% UL UPT gain

For SBFD deployment case 1, SBFD with DXXXU slot format is assumed,
· For Urban Macro (FR1), if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB,
· In case of large packet size, semi-static SBFD provides performance improvement for UL but suffers from degradation for DL
· {-23.21%, -35.27%, -50.23%} / {-46.49%, -78.32%, -79.73%} for mean/5% DL UPT loss
· {72.55%, 47.69%, 33.76%} / {126.00%, 90.91%, 55.81%} for mean/5% UL UPT gain

SBFD deployment case 3-2 (Co-channel co-existence case)
For the indoor layer of 2-layer scenario (FR1) in SBFD deployment case 3-2, when SBFD with XXXXX slot format for indoor layer and TDD with DDDSU for Macro layer are assumed, 
· In case of small packet, semi-static SBFD provides performance improvement for both DL and UL for all load levels (for at least one of mean and 5% UPT)
· {5.69%, 5.29%, -2.27%} / {6.87%, 3.42%, 50.93%} for mean/5% DL UPT gain/loss
· {91.80%, 89.00%, 78.10%} / {93.70%, 26.42%, -37.25%} for mean/5% UL UPT gain/loss
· In case of large packet, semi-static SBFD provides performance improvement for UL but suffers from degradation for DL
· {-5.38%, -7.29%, -9.20%} / {-10.49%, -11.87%, -12.30%} for mean/5% DL UPT loss
· {3.90%, 3.38%, 14.78%} / {17.83%, 68.34%, 71.07%} for mean/5% UL UPT gain
For the indoor layer of 2-layer scenario (FR1) in SBFD deployment case 3-2, when SBFD with XXXXU slot format for indoor layer and DDDSU slot format for Macro layer are assumed, 
· In case of small packet size, semi-static SBFD provides significant performance improvement for UL but may suffer from degradation for DL for all load levels (for at least one of mean and 5% UPT for DL at low load)
· {0.43%, -1.58%, -13.98%} / {-0.01%, -7.82%, -80.99%} for mean/5% DL UPT gain/loss
· {99.80%, 102.60%, 110.12%} / {104.37%, 91.69%, 218.36%} for mean/5% UL UPT gain
· In case of large packet, semi-static SBFD provides significant performance improvement for UL but may suffer from degradation for DL for all load levels
· {-29.99%, -45.57%, -66.40%} / {-34.28%, -53.32%, -82.87%} for mean/5% DL UPT loss
· {106.57%, 136.02%,214.26%} / {107.83%, 121.56%, 595.02%} for mean/5% UL UPT gain
 
SBFD deployment case 4 (Adjacent channel co-existence)
For SBFD deployment case 4 (FR1) with 0% grid shift, and the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, spatial isolation for co-site adjacent-channel CLI is no less than 93dB, and SBFD with XXXXX slot format and large packet size are assumed, 
· For the SBFD operator, semi-static SBFD provides performance improvement for UL at low and medium load levels but suffers from degradation for DL for all load levels 
· {-11.54%, -13.46%, -13.37%} / {-39.64%, -50.44%, -68.58%} for mean/5% DL UPT loss of SBFD operator
· {21.09%, 18.52%, -27.10%} / {47.60%, 0%, -19.36%} for mean/5% UL UPT gain/loss of SBFD operator
· For the legacy TDD operator, regarding the performance impact of semi-static SBFD to legacy TDD of another operator, there may be limited or large degradation for UL and DL performance
·  {-6.46%, -6.73%, -5.22%} / {-29.43%, -39.73%, -53.81%} for mean/5% DL UPT loss of legacy TDD operator
· {-16.16%, -24.42%, -27.10%} / {-16.18%, 0%, 0%} for mean/5% UL UPT loss of legacy TDD operator

For SBFD deployment case 4 (FR1) with 0% grid shift, and the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, spatial isolation for co-site adjacent-channel CLI is no less than 93dB, and SBFD with XXXXU slot format and large packet size are assumed, 
· For the SBFD operator, semi-static SBFD provides performance improvement for UL but suffer from degradation for DL for all load levels
· {-22.97%, -21.22%, -26.20%} / {-27.07%, -52.53%, -65.36%} for mean/5% DL UPT loss of SBFD operator
· {59.89%, 26.32%, 23.29%} / {168.31%, 37.37%, 24.69%} for mean/5% UL UPT gain of SBFD operator
· For the legacy TDD operator, regarding the performance impact of semi-static SBFD to legacy TDD of another operator, there may be limited improvement and degradation for UL and DL performance
· {-0.45%, -2.12%, -3.39%} / {-1.52%, -2.25%, -4.86%} for mean/5% DL UPT loss of legacy TDD operator
· {-0.01%, 0.04%, 0.13%} / {0.07%, 0.10%, 2.08%} for mean/5% UL UPT gain/loss of legacy TDD operator

For SBFD deployment case 4 (FR1) with 0% grid shift, and the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 93 dB, spatial isolation for co-site adjacent-channel CLI is equal to 93 dB, and SBFD with XXXXX slot format and large packet size are assumed, 
· For the SBFD operator, semi-static SBFD provides performance improvement for UL at low load level but suffers from degradation for DL for all load levels
· {-0.6%, -5.70%, -12.29%} / {3.34%, -10.72%, -23.48%} for mean/5% DL UPT gain/loss of SBFD operator
· {3.50%, -36.04%, -55.59%} / {114.57%, -18.46%, -69.36%} for mean/5% UL UPT gain/loss of SBFD operator
· For the legacy TDD operator, regarding the performance impact of semi-static SBFD to legacy TDD of another operator, there may be limited or large degradation for UL and DL performance
· {-0.44, -3.39%, -4.45%} / {-1.25%, -6.93%, -7.97%} for mean/5% DL UPT loss of legacy TDD operator
· {-7.43%, -30.66%, -39.94%} / {-16.18%, -46.23%, -49.99%} for mean/5% UL UPT loss of legacy TDD operator

For SBFD deployment case 4 (FR1) with 0% grid shift, and the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 93 dB, spatial isolation for co-site adjacent-channel CLI is equal to 93dB, and SBFD with XXXXU slot format and large packet size are assumed, 
· For the SBFD operator, semi-static SBFD provides performance improvement for UL but suffers from degradation for DL for all load levels
· {-23.27%, -29.59%, -40.53%} / {-23.08%, -38.52%, -49.36%} for mean/5% DL UPT loss of SBFD operator
· {88.87%, 68.41%, 34.44%} / {168.31%, 37.37%, 24.69%} for mean/5% UL UPT gain of SBFD operator
· For the legacy TDD operator, regarding the performance impact of semi-static SBFD to legacy TDD of another operator, there may be limited improvement or degradation for UL and DL performance
· {-0.45%, -2.12%, -3.39%} / {-1.52%, -2.25%, -4.86%} for mean/5% DL UPT loss of legacy TDD operator
· {-0.01%, 0.04%, 0.13%} / {0.07%, 0.10%, 2.08%} for mean/5% UL UPT gain/loss of legacy TDD operator

For SBFD deployment case 4 (FR1) with 100% grid shift, and the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, and SBFD with XXXXX slot format and large packet size are assumed, 
· For the SBFD operator, semi-static SBFD provides performance improvement for UL for low and medium load levels but suffers from degradation for DL for all load levels 
· {-0.85%, -5.76%, -10.65%} / {-3.79%, -13.28%, 22.06%} for mean/5% DL UPT loss of SBFD operator
· {21.64%, 13.37%, -11.43%} / {32.42%, 10.67%, -3.28%} for mean/5% UL UPT gain/loss of SBFD operator
· For the legacy TDD operator, regarding the performance impact of semi-static SBFD to legacy TDD of another operator, there may be limited or large degradation for UL and DL performance
· {-0.35%, -3.31%, -5.38%} / {-2.64%, -9.41%, -7.68%} for mean/5% DL UPT loss of legacy TDD operator
· {-13.50%, -21.26, -16.74%} / {-24.39%, -0.53%, -0.90%} for mean/5% UL UPT loss of legacy TDD operator

For SBFD deployment case 4 (FR1) with 100% grid shift, and the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, and SBFD with XXXXU slot format and large packet size are assumed, 
· For the SBFD operator, semi-static SBFD provides performance improvement for UL but suffers from degradation for DL for all load levels
· {-22.30%, -24.57%, -25.84%} / {-21.49%, -31.46%, -51.80%} for mean/5% DL UPT loss of SBFD operator
· {90.01%, 94.07%, 36.70%} / {94.35%, 58.67%, 38.16%} for mean/5% UL UPT gain of SBFD operator
· For the legacy TDD operator, regarding the performance impact of semi-static SBFD to legacy TDD of another operator, there may be limited improvements or degradation for UL and DL performance
· {-0.30%, -1.61%, -3.21%} / {-0.16%, -3.59%, -3.92%} for mean/5% DL UPT loss of legacy TDD operator
· {0%, 0%, 0%} / {2.39%, 1.56%, 0.03%} for mean/5% UL UPT gain of legacy TDD operator

For SBFD deployment case 4 (FR1) with 100% grid shift, and the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 93 dB, and SBFD with XXXXX slot format and large packet size are assumed, 
· For the SBFD operator, semi-static SBFD provides performance improvement for both UL and DL for low load levels but suffers from degradation for both UL and DL for medium and high load levels
· {3.11%, -5.76%, -10.65%} / {2.27%, -13.28%, -22.06%} for mean/5% DL UPT gain/loss of SBFD operator
· {9.77%, -30.95%, -65.59%} / {89.73%, -17.62%, -53.26%} for mean/5% UL UPT gain/loss of SBFD operator
· For the legacy TDD operator, regarding the performance impact of semi-static SBFD to legacy TDD of another operator, there may be limited or large degradation for UL and DL performance
· {-0.35%, -2.94%, -4.37%} / {-1.40%, -7.02%, -6.72%} for mean/5% DL UPT loss of legacy TDD operator
· {-6.75%, -26.88%, -37.96%} / {-12.59%, -44.22%, -50.22%} for mean/5% UL UPT loss of legacy TDD operator

For SBFD deployment case 4 (FR1) with 100% grid shift, and the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is equal to 93 dB, and SBFD with XXXXU slot format and large packet size are assumed, 
· For the SBFD operator, semi-static SBFD provides performance improvement for UL for all load levels but suffers from degradation for DL for all load levels
· {-24.13%, -24.72%, -25.84%} / {-15.39%, -17.56%, -33.07%} for mean/5% DL UPT loss of SBFD operator
· {101.42%, 95.42%, 36.70%} / {120.78, 58.67%, 38.16%} for mean/5% UL UPT gain of SBFD operator
· For the legacy TDD operator, regarding the performance impact of semi-static SBFD to legacy TDD of another operator, there may be limited degradation for DL performance and limited improvement or degradation for UL performance
·  {-0.30%, -1.61%, -3.21%} / {-0.16%. -3.59%, -3.92%} for mean/5% DL UPT loss of legacy TDD operator
· {0%, 0%, 0%} / {2.39%, 1.56%, -3.00%} for mean/5% UL UPT gain/loss of legacy TDD operator

RAN1 concluded that DL/UL UPT gain and loss at least come from the following reasons
· In case of using SBFD with XXXXX slot format, the UL UPT gain at least comes from more UL transmission opportunities for semi-static SBFD compared to legacy TDD, and the DL UPT gain at least comes from the more DL transmission opportunities for semi-static SBFD compared to legacy TDD. 
· In case of using SBFD with XXXXU or DXXXU slot format, the UL UPT gain at least comes from more UL resources and more UL transmission opportunities for semi-static SBFD compared to legacy TDD, and the DL UPT loss for SBFD at least comes from less DL resources for semi-static SBFD compared to legacy TDD. 
· The UL UPT loss at least comes from inter-site gNB-gNB CLI and co-site inter-sector gNB-gNB CLI for Urban Macro and Dense Urban Macro layer. The impact of co-site inter-sector gNB-gNB CLI depends on co-site inter-sector CLI suppression capability. Also, the UL UPT loss at least comes from noise figure increase due to higher blocker power.
· For SBFD deployment case 4, for the SBFD operator, the UL UPT loss at least comes from inter-site adjacent-channel gNB-gNB CLI and co-site adjacent-channel gNB-gNB CLI for Urban Macro and Dense Urban Macro layer. The impact of co-site adjacent-channel gNB-gNB CLI depends on co-site adjacent-channel CLI suppression capability. Also, the UL UPT loss at least comes from noise figure increase due to higher blocker power by adjacent-channel CLI.
· For SBFD deployment case 4, for the legacy TDD operator in the case of XXXXX slot format, adjacent channel gNB-gNB CLI causes loss.
· The DL UPT loss at least comes from UE-to-UE CLI. 


[bookmark: _Toc144651984]13.1.1.2	Coverage performance
Based on link level simulation, comparing SBFD with XXXXU slot format and legacy TDD with DDDSU slot format, RAN1 observed, with assumption of 1dB desense for self-interference suppression and different co-site inter-sector isolation values,
· semi-static SBFD with PUSCH repetition type A without/with joint channel estimation provides the UL coverage gain in range of {0.00~6.75}dB and median value of 5.41dB from 13 sources in FR1 UMa and in range of {5.86~8.76}dB and median value of 6.92dB from 4 sources in FR2-1 Dense UMa, respectively.
· semi-static SBFD with TBoMS with/without joint channel estimation provides the UL coverage gain in range of {2.83~6.88}dB and median value of 5.09dB from 4 sources in FR1 UMa and in range of {4.49~7.82}dB and median value of 5.72dB from 2 sources in FR2-1 Dense UMa, respectively.

[bookmark: _Toc144651985]13.1.1.3	SBFD operation scheme
SBFD operation at gNB for UEs was studied under the following assumptions, 
· SBFD operation within a TDD carrier,
· SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies, and 
· Up to one UL subband for SBFD operation in an SBFD symbol (excluding legacy UL symbol) within a TDD carrier.
RAN1 concluded SBFD operation Option 4 is feasible for RRC_CONNECTED state from the RAN1 specification perspective, where SBFD operation Option 4 assumes 
· Both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs. 
· UE behaviors for non-SBFD aware UEs follow existing specifications.
· From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs based on the time and frequency locations of subbands for SBFD operation.
Non-SBFD aware UEs, including legacy UEs, and SBFD aware UEs can coexist in cells with SBFD operation at gNB side from RAN1 specification point of view.
To support SBFD operation Option 4 for RRC_CONNECTED state, RAN1 identified the following potential specification impact for SBFD-aware UE: 
· Indication of time and frequency domain locations of SBFD subbands to UEs
· UE transmission, reception and measurement behavior and procedures in SBFD symbols and/or non-SBFD symbols

[bookmark: _Toc144651986]13.1.1.4	CLI handling scheme
For semi-static SBFD, the gNB-to-gNB co-channel CLI handling schemes and UE-to-UE co-channel CLI handling schemes were studied, including performance and specification impact, which are included in Section 7.4.2, Section 7.4.3 and Section 7.4.4. The summary of observations for co-channel CLI handling schemes are included in Section 7.4.
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[bookmark: _Toc144651988]13.2	Dynamic/flexible TDD
For dynamic/flexible TDD, the gNB-to-gNB co-channel CLI handling schemes and UE-to-UE co-channel CLI handling schemes, which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, were studied, including analysis, performance and specification impact, which are included in Section 8.3 and Section 8.4. The summary of observations for gNB-to-gNB CLI handling schemes are included in Section 8.3. 
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