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[bookmark: _Ref521334010]Introduction
For Rel-18 NR duplex evolution, the followings were agreed in last meeting for subband non-overlapping full duplex [1].
	Agreement
For dynamic SBFD,
· For SBFD-aware UEs, further study 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 based on the following options:
· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed
· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 
· For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) and UL transmissions outside semi-statically configured UL subband are allowed or not in the symbol configured as flexible in TDD-UL-DL-ConfigCommon 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: 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: DL receptions outside semi-statically configured DL subband(s) are allowed
· UL transmissions outside the semi-statically configured UL subbands are allowed
Dynamic SBFD should be compared with dynamic TDD and/or semi-static SBFD in terms of performance, implementation complexity, switching latency.
For each option, additional conditions may apply to determine whether the option is applicable.

Agreement
Study whether or not a slot can consist of both SBFD and non-SBFD symbols including
· Benefits
· Use cases
· Scheduling flexibility
· Implementation complexity 
· Compatibility with legacy TDD DL/UL configuration

Agreement
For inter-UE inter-subband CLI measurement, study at least the following methods:
· Method#1: victim UE measures RSSI within DL subband
· FFS: Whether SINR can be measured
· 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.


Agreement
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)
· Study the following options 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

Agreement
For SBFD-aware UEs, study the at least following options for resource allocation in frequency-domain in case of unaligned boundaries between RBG and SBFD subbands. For an RBG that overlaps the subband boundary,
· Option 1: 
· Part of the DL RBG inside the DL subband can be used
· Part of the UL RBG inside the UL subband can be used
· Option 2: 
· Part of the DL RBG inside the DL subband cannot be used
· Part of the UL RBG inside the UL subband cannot be used
FFS: The part of the RBG outside.

Agreement
For SBFD-aware UEs, study at least the following issues for PDSCH:
· PRG(s) with size of 2 and 4 that overlaps with subband boundary 
· Wideband precoder in case of non-contiguous DL subbands

Agreement:
Study the frequency resource allocation for CSI-RS across downlink subbands for SBFD-aware UEs 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) 

Agreement:
For SBFD-aware UEs, study the following options for CSI report associated with periodic/semi-persistent CSI-RS, at least, across 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: separate CSI reporting for SBFD symbols and non-SBFD symbols
· Option 2: same CSI reporting for SBFD symbols and non-SBFD symbols

Agreement:
Study at least the followings for SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols in different slots:
· Whether/how to have separate resources 
· Whether/how to have separate FH parameters
· Whether/how to have separate UL power control parameters 
· Whether/how to have separate beam/spatial relation 


In this contribution, we further discuss subband non-overlapping full duplex based on the above agreements.
Discussion
General aspects of SBFD schemes
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK12][bookmark: OLE_LINK13]SBFD operation in downlink/flexible symbols configured by TDD-UL-DL-ConfigCommon
For SBFD operation in symbols configured as DL in TDD-UL-DL-ConfigCommon, it was agreed to further study whether DL receptions outside semi-statically configured DL subband(s) are allowed or not for SBFD aware UEs based on the following options:
· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed
· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 
For SBFD operation in symbols configured as flexible in TDD-UL-DL-ConfigCommon, it was agreed to further study whether DL receptions outside semi-statically configured DL subband(s) and UL transmissions outside semi-statically configured UL subband are allowed or not in the symbol configured as flexible in TDD-UL-DL-ConfigCommon for SBFD aware UEs 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: 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: DL receptions outside semi-statically configured DL subband(s) are allowed
· UL transmissions outside the semi-statically configured UL subbands are allowed
For SBFD operation in symbols configured as DL/flexible in TDD-UL-DL-ConfigCommon, Option 1 is semi-static SBFD where intra-subband CLI can be completely avoided by aligning subband configurations among neighbouring cells, which is aligned with deployment Case 1 evaluated in AI 9.3.1. Option 2 and Option 3 allow the transmission direction to be changed dynamically, which can be called as dynamic SBFD. Intra-subband CLI cannot be avoided for this case.
To evaluate the gain of dynamic SBFD, the performances of the following four schemes are compared for indoor hotspot scenario in FR1.
· Legacy TDD: legacy TDD with UL/DL configuration of DDDSU (S slot: 12D:2S:0U)
· Semi-static SBFD: Semi-static SBFD with UL/DL configuration of DXXXU
· Dynamic TDD: Dynamic TDD with UL/DL configuration of FFFFF, where F slots are dynamically determined to be either UL or DL every 5 slots
· Dynamic SBFD (Option 2): Dynamic SBFD with UL/DL configuration of XXXXU, where X slots can be dynamically determined to be either X or DL every 5 slots
Table 1 below shows the gain/loss of dynamic SBFD compared with legacy TDD, semi-static SBFD and dynamic TDD respectively. The corresponding figures for cell-edge (5th percentile)/cell-center (95th percentile)/mean average-UPT of all four schemes are given in appendix.
[bookmark: _Ref131780337]Table 1: Gain/loss of dynamic SBFD
	Baseline
	DL/UL
	Low load
	Median load
	High load

	
	
	5%
	95%
	Mean
	5%
	95%
	Mean
	5%
	95%
	Mean

	Legacy TDD
	DL
	-2%
	-5%
	-2%
	-8%
	5%
	-2%
	-14%
	-3%
	-4%

	
	UL
	67%
	-3%
	27%
	45%
	36%
	41%
	56%
	34%
	42%

	Semi-static SBFD
	DL
	29%
	26%
	24%
	22%
	27%
	20%
	11%
	10%
	10%

	
	UL
	-9%
	-18%
	-12%
	-18%
	-16%
	-15%
	-8%
	-16%
	-10%

	Dynamic TDD
	DL
	8%
	-6%
	0%
	0%
	-8%
	-2%
	-4%
	-12%
	-5%

	
	UL
	37%
	-21%
	0%
	36%
	-17%
	2%
	20%
	-30%
	-5%



The following are observed based on the simulation results:
· Compared with semi-static SBFD, dynamic SBFD outperforms in DL but degrades the performance in  UL;
· Compared with dynamic TDD, dynamic SBFD does not bring benefit in downlink. For uplink, dynamic SBFD brings benefit for cell edge users but introduces performance loss for cell center users.
In general, dynamic SBFD does not bring significant performance gain for the whole system. In addition, additional signalling overhead is needed for dynamic indication, and the complexity for gNB and UE would be increased for dynamically changing the subbands position. Hence, semi-static SBFD should be studied as baseline for SBFD aware UEs.
Observation 1: The following are observed based on system simulation results:
· Compared with semi-static SBFD, dynamic SBFD outperforms in DL but degrades the performance in UL;
· Compared with dynamic TDD, dynamic SBFD does not bring benefit in downlink. For uplink, dynamic SBFD brings benefit for cell edge users but introduces performance loss for cell center users.
Proposal 1: For a SBFD aware UE semi-statically configured with UL subband in a symbol configured as DL in TDD-UL-DL-ConfigCommon, it is agreed as baseline that DL receptions outside semi-statically configured DL subband(s) are not allowed.
Proposal 2: For SBFD operation in a symbol configured as flexible in TDD-UL-DL-ConfigCommon, it is agreed as baseline that DL receptions outside semi-statically configured DL subband(s) are not allowed and UL transmissions outside semi-statically configured UL subband are not allowed.
Enhancements to resource allocation
RBG overlaps with subband boundary
It was agreed in last meeting to study at least following options for resource allocation in frequency-domain in case of unaligned boundaries between RBG and SBFD subbands. For an RBG that overlaps the subband boundary,
· Option 1: 
· Part of the DL RBG inside the DL subband can be used
· Part of the UL RBG inside the UL subband can be used
· Option 2: 
· Part of the DL RBG inside the DL subband cannot be used
· Part of the UL RBG inside the UL subband cannot be used
In case of unaligned boundaries between RBG and SBFD subbands, the RBs of the partial RBG within the UL subband are still available for UL transmissions/receptions and the RBs of the partial RBG within the DL subband are still available for DL transmissions/receptions. 
For Option 1, RBG that overlaps the subband boundary can be used. It can be achieved by defining partial RBG at subband boundary similar as the existing partial RBGs at BWP boundaries or enhanced rate matching which rate match PDSCH/PUSCH including DMRS around unavailable time and frequency resources including UL/DL subband and guard band. Furthermore, rate matching approach can be also applied to frequency resource allocation type 1 for non-contiguous RB allocation.
For Option 2, the RBG which overlaps the subband boundary cannot be used. In order to allocate the available RBs within the partial RBG, RA type 1 shall be used which puts additional restrictions on gNB scheduling. Alternatively, the available RBs are not allocated which leads to waste of RB resource, especially if the RBG size is large. For example, when the RBG size for PDSCH is 16, at most 15 PRBs cannot be used in a RBG when there is only one PRB outside DL subband. 
Observation 2: There would be scheduling restrictions or waste of RB resources if RBGs that overlap the subband boundary cannot be used.
Observation 3: For an RBG that overlaps the subband boundary, the RBG can be used via one of the following approaches:
· Approach 1: An DL/UL RBG with smaller size similar as smaller RBG size at the edges of BWP
· Approach 2: Enhanced rate matching of PDSCH/PUSCH including DMRS around RBs outside DL subband(s)/UL subband
Proposal 3: Study enhanced rate matching of PDSCH/PUSCH including DMRS around RBs outside DL subband(s)/UL subband for SBFD aware UEs.

RBG size 
For RBG for PDSCH/PUSCH RA type 0, the following options were discussed in last meeting for RBG size determination for SBFD-aware UEs [2]:
· Option 1: RBG size is determined based on size of DL/UL BWP
· Option 2: RBG size is determined based on size of DL/UL subband(s)
For option 1, RBG size determination is the same as legacy UE, which would be the same in SBFD symbols and non-SBFD symbols. But if the RBG size is large and the subband size is small, it would cause low efficiency scheduling.
For option 2, it is not clear whether the RBG size determined based on size of DL/UL subband(s) is applied for SBFD symbols only or for both SBFD symbols and non-SBFD symbols. If it is for both SBFD symbols and non-SBFD symbols, the size of FDRA field in DCI may increase since a smaller RBG size based on size of DL/UL subband(s) compared with the RBG size based on the size of DL/UL BWP may be used for a certain BWP. In addition, the necessity for a smaller RBG size for non-SBFD symbols is also not clear. Otherwise if the RBG size determined based on size of DL/UL subband(s) is for SBFD symbols only, there can be two RBG sizes for SBFD symbols and non-SBFD symbols respectively. How to determine FDRA field size needs to be considered. If a PDSCH/PUSCH transmission can be mapped to SBFD symbols and non-SBFD symbols, it is not clear which RBG size should be applied.
Observation 4: RBG size determined based on size of DL/UL BWP is the same as in current specification with potential large RBG size in small DL/UL subband(s) in SBFD symbols.
Observation 5: RBG size determined based on size of DL/UL subband(s) can avoid large RBG size in small DL/UL subband(s) in SBFD symbols.
· If the RBG size is applied for both SBFD symbols and non-SBFD symbols, the FDRA field size may increase; 
· If the RBG size is applied for SBFD symbols only, the following issues need to be considered.
· How to determine FDRA field size
· RBG size if a PDSCH/PUSCH transmission can be mapped to SBFD symbols and non-SBFD symbols

PRG of PDSCH
PRG was defined for PDSCH PRB bundling. The size of PRG can be configured as one of {2, 4, wideband} and each PRG consists of consecutive PRBs. The same precoder is assumed by UE for the PRBs in the same PRG. The following issues were agreed to be studied for SBFD-aware UEs:
· PRG(s) with size of 2 and 4 that overlaps with subband boundary 
· Wideband precoder in case of non-contiguous DL subbands
When the subband/guardband boundary is not aligned with PRG boundary, a PRG may include RBs within and outside DL subband. It is similar as the case of unaligned RB allocation with RA type 1 and PRG boundary, in which case UE only considers PRBs that are actually used for transmission for joint channel estimation. Similarly, when the DL subband boundary is not aligned with PRG boundary, UE only does joint channel estimation for PRBs that are actually used for transmission.
Observation 6: For PRG(s) with size of 2 and 4 that overlaps with subband boundary, UE only considers PRBs that are actually used for transmission for joint channel estimation, i.e. RBs outside DL subband(s) are not considered.

If non-contiguous FDRA across DL subbands is supported, the current wideband PRG cannot be applied if the allocated PRBs are non-contiguous since UE cannot do joint channel estimation in non-contiguous PRBs. Two options were proposed in last meeting as below:
· Option 1: the wideband PRG can be reinterpreted as the same precoder is applied to the allocated resource in each DL subband in SBFD symbols
· Option 2: UE is not expected to be scheduled with PRBs in both DL subbands in SBFD symbols
For option 1, new UE behavior is defined for non-contiguous FDRA across DL subbands. For option 2, there is scheduling limitation for UE in SBFD symbols, which would impact the DL peak data rate in SBFD symbols. We prefer option 1 to reduce the limitation for downlink scheduling.
Observation 7: If UE is not expected to be scheduled with PRBs in both DL subbands in SBFD symbols when wideband PRG is configured, the DL peak data rate in SBFD symbols would be reduced.
Proposal 4: If wideband PRG is configured and non-contiguous RBs in DL subband(s) are allocated for PDSCH, SBFD-aware UEs assume the same precoder is applied to the allocated resource in each DL subband in SBFD symbols.

CSI-RS resource configuration
In current specifications, CSI-RS is limited to only contiguous FDRA, and the CSI-RS frequency occupancy must be configured in integer multiple of 4 RBs and has size of minimum DL BWP or 24 RBs. With {DUD} subband frequency pattern, the following options were agreed for study for CSI-RS frequency domain resource allocation across downlink subbands for SBFD-aware UEs:
· [bookmark: OLE_LINK7]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) 
Both option 1 and option 2-1 requires RRC signaling structure change considering that only continuous CSI-RS resource configuration without linking is supported by current RRC signaling. Given that the subband/guardband position is known to SBFD aware UEs, option 2-2 is preferred, since it does not impact RRC signaling structure and also resolve the issue when the DL subband boundary is not aligned with the boundary of RB group for CSI-RS configuration with granularity of 4 RBs.
Observation 8: One contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband (s) does not impact RRC signaling and can resolve the issue when the DL subband boundary is not aligned with the boundary of RB group for CSI-RS configuration with granularity of 4 RBs.
Proposal 5: For CSI-RS frequency domain resource allocation across downlink subbands for SBFD-aware UEs, one contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband (s) is considered.
Transmissions and receptions across SBFD symbols and non-SBFD symbols
Considering the different available resources in SBFD symbols and non-SBFD symbols, it was agreed in last meeting to study the following options 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) 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
Where 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
For inter-slot PDSCH/PUSCH/PUCCH repetitions, SPS PDSCH/CG PUSCH, TBoMS, periodic/semi-persistent SRS/CSI-RS/PUCCH and PDCCH, the same time and frequency resources are applied for transmissions/receptions in each slot according to current specification. For multi-PUSCH/PDSCH scheduled by a single DCI, the same frequency resources are applied for transmissions/receptions in each slot while the symbols can be different in different slots.
Option 1 restricts transmissions/receptions in one slot type which means that the transmissions/receptions in the other slot type are not allowed even if the time and frequency resources is available for transmissions/receptions in the other slot type. Consequently, for inter-slot PDSCH/PUSCH/PUCCH repetitions and TBoMS, there would be performance degradation due to less number of slots for transmissions/receptions if the slots of the other slot type are counted as available slots or the latency would be increased if the slots of the other slot type are not counted as available slots. For SPS PDSCH, CG PUSCH, PDCCH, SR transmissions and multi-PUSCH/PDSCH scheduling, the latency is increased due to less transmission/reception opportunities and HARQ-ACK and CSI-RS are dropped in the slots of the other slot type.
Option 2 allows transmissions/receptions in different slot types. If gNB has to ensure that the allocated time-frequency resources are available in both SBFD and non-SBFD slots, there would be scheduling restriction. Otherwise, additional handling, e.g. dropping, rate matching, or separate resources for different slot types is needed to handle the case that the allocated time-frequency resources are not available in SBFD slots. For PUCCH repetitions, since the time-frequency resources have to be the same for different repetitions in order to be combined at gNB side, rate matching is not applicable. For TBoMS, if rate matching is applied, the time-frequency resources are not the same in different slots, which are different from the assumptions in current design and may have additional spec impact. For multi-PUSCH/PDSCH scheduled by a single DCI, dropping is not preferred since gNB could avoid to indicate an invalid slot by indicating proper k0/k2. For periodic/semi-persistent PUCCH, rate matching cannot be used at least for PUCCH format 0/1/4 which only occupy one PRB.
Observation 9: For SBFD aware UEs, if the transmissions/receptions are restricted to SBFD symbols only or non-SBFD symbols only, there would be performance degradation or the latency would be increased.
Observation 10: For SBFD aware UEs, if the transmissions/receptions can be in SBFD symbols and non-SBFD symbols, there would be scheduling restriction if gNB has to ensure that the allocated time-frequency resources are available in both SBFD and non-SBFD slots, otherwise additional handling is needed to handle the case that the allocated time-frequency resources are not available in SBFD slots.

For SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols in different slots, the following options were agreed to be studied for SBFD-aware UEs in last meeting:
· Whether/how to have separate resources 
· Whether/how to have separate FH parameters
· Whether/how to have separate UL power control parameters 
· Whether/how to have separate beam/spatial relation 
SRS resource is configured based on SRS resource set, a SRS resource set can be configured with different usages. In current specification, an SRS resource set can be configured for ‘codebook’, ‘non-codebook’, ‘beam management’ or ‘antenna switching’. There is limitation for SRS resource set configuration, e.g., at most two SRS resource sets can be configured with usage set to 'codebook' in current specification, and each resource set corresponds to one TRP. In addition, power control parameters are configured for each SRS resource set. 
For SBFD, interference in SBFD symbols and non-SBFD symbols may be different, hence the channel condition/best beam may be different for SRS in SBFD symbol and full UL symbol. Different frequency resources and power may be needed for SRS in SBFD symbol and full UL symbol. It is beneficial that different SRS resource sets can be configured for SBFD symbols and UL symbols.
Observation 11: Separate SRS resource configurations for SBFD symbols and non-SBFD symbols enables different frequency resources and power for SRS in SBFD symbol and full UL symbol.
Proposal 6: Study the benefit and specification impacts to support separate SRS resource configurations for SBFD symbols and non-SBFD symbols.
According to current specification, a single PUCCH configuration is provided per PHY priority which is applicable to all the slots. Considering the different available resources for PUCCH transmissions in SBFD slot and full UL slot, the PUCCH configuration needs to consider both SBFD slot and full UL slot in one PUCCH resource set following the existing design, which would degrade the PUCCH resource allocation flexibility. 
One possible enhancement is to increase the number of PUCCH resources within a PUCCH resource set, but this would increase the DCI overhead due to larger PRI bit field. Alternatively, separate PUCCH configurations for SBFD symbols and non-SBFD symbols can be considered, this also enable separate PUCCH power control parameter configurations and separate spatial relation for SBFD symbols and non-SBFD symbols.
Observation 12: Separate PUCCH configurations for SBFD symbols and non-SBFD symbols enables separate PUCCH power control parameter configurations and separate spatial relations for PUCCH in SBFD symbol and full UL symbol.
Proposal 7: Study the benefit and specification impacts to support separate configurations for PUCCH transmission configuration in SBFD symbols and non-SBFD symbols.
The available UL frequency resources are different in SBFD symbols and non-SBFD symbols. For PUSCH RA type 1, a single FH offset is applied with respect to the frequency location of the first hop so there would be limitation for PUSCH frequency hopping to avoid the case that the second hop is out of UL subband. Hence for SBFD aware UE, the RBs for the second hop can be determined based on the UL subband so that the second hop is always within the UL subband. 
In addition, different FH offset in SBFD symbols and non-SBFD symbols can be studied, since a common FH offset may cause inefficient frequency hopping offset in SBFD symbols. For example, if a FH offset is configured based on a full UL slot, it may be larger than the bandwidth of UL subband, then the frequency location of second hop might be very close to the frequency location of the first hop in SBFD slots.
Observation 13: Separate frequency hopping bandwidth and FH offset for PUSCH in SBFD symbols and non-SBFD symbols could avoid the case that the second hop is out of UL subband or the frequency location of second hop is very close to the frequency location of the first hop in SBFD slots.
Proposal 8: Study separate frequency hopping bandwidth and FH offset for PUSCH due to different available frequency resources in SBFD symbols and non-SBFD symbols for PUSCH.

For CSI report associated with periodic/semi-persistent CSI-RS across SBFD symbols and non-SBFD symbols in different slots, the following options were agreed to be studied for SBFD-aware UEs in last meeting:
· Option 1: separate CSI reporting for SBFD symbols and non-SBFD symbols
· Option 2: same CSI reporting for SBFD symbols and non-SBFD symbols
Considering that the interference is different in SBFD symbols and non-SBFD symbols, option 1 enables gNB to know the channel status in different symbol types, then determine the PDSCH transmission in SBFD symbols and non-SBFD symbols separately, which is beneficial for PDSCH transmission. In addition, gNB could configure the CSI subband based on the symbol type, which may reduce the CSI overhead for SBFD symbols.
For option 2, existing CSI report scheme can be reused, it is simple for UE implementation, but gNB has difficulty to distinguish whether the reported CSI is for SBFD symbols or for non-SBFD symbols. In addition, a common CSI subband should be configured for both SBFD symbols and non-SBFD symbols, it needs to define how to determine the CSI report for CSI subband which overlaps with UL subband/guard band.
Observation 14: Separate CSI reporting for SBFD symbols and non-SBFD symbols enables gNB to know the channel status in different symbol types and configure the CSI subband based on the symbol type. 
Proposal 9: Study separate CSI reporting for SBFD symbols and non-SBFD symbols for SBFD aware UEs.

SBFD operation in RRC idle/inactive state 
It was agreed to study SBFD operation at least for RRC_CONNECTED state. Initial access in UL subband was proposed and briefly discussed in previous meetings. Compared with the legacy TDD system, SBFD system has more uplink resources, so it helps reducing the initial access latency. In addition, configuring RO in the uplink subband can increase the transmission opportunity of PRACH, thus reducing the collision probability of PRACH. Moreover, the chance of PRACH transmission in RO is low, so that supporting RO in UL subband may help to reduce inter-subband CLI. Hence, SBFD operation in RRC idle/inactive state should be studied.
[bookmark: OLE_LINK15][bookmark: OLE_LINK20]Proposal 10: Study potential enhancements for SBFD operation in RRC idle/inactive state.
To support SBFD operation in RRC idle/inactive state, transmissions of PRACH, Msg3 PUSCH and PUCCH for Msg4 in UL subband in SBFD symbols should be supported. The SBFD symbols may be configured as DL or flexible in tdd-UL-DL-ConfigurationCommon and validation of PRACH occasion needs to be updated to support valid RO in these symbols. In addition, collision handling between PRACH and DL receptions needs to be studied which is not clear in current specification as discussed in [3].
For Msg3 PUSCH and PUCCH transmissions in UL subband, if frequency hopping is applied, the frequency resource of the second hop determined based on initial UL BWP may be located out of UL subband. For SBFD aware UEs, similar UE behaviors as for RRC_CONNECTED state can be applied to enable Msg3 PUSCH hopping and PUCCH transmission before UE has dedicated PUCCH resource configuration within UL subband. 
As discussed above, it can be seen that the extra workload to support SBFD operation in RRC idle/inactive state is limited.
Proposal 11: For SBFD operation in RRC idle/inactive state, study the following aspects.
· RO validation for PRACH transmissions in SBFD symbols
· Collision handling between PRACH and DL receptions in SBFD symbols
· Frequency hopping for Msg3 PUSCH and PUCCH transmission before UE has dedicated PUCCH resource configuration within UL subband
Subband location indication
SBFD operation is performed from gNB perspective and the frequency resources in SBFD symbols are divided into UL and DL. It is straightforward that the subband time and frequency locations are common for all SBFD aware UEs. Compared with UE-specific signaling, cell-common signaling can make all UEs have same configuration of SBFD subband location and reduce the signaling overhead. It is quite natural to study cell-common indication of subband time and frequency location as baseline.
For UEs in RRC idle/inactive state, information of subband locations is required to enable PRACH transmissions in SBFD symbols, Msg3 frequency hopping within UL subband and PUCCH transmissions before UE has dedicated PUCCH resource configuration within UL subband. Hence SIB-1 based signaling of subband time and frequency location is preferred. 
Proposal 12: For indication of subband locations for SBFD operation, SIB based indication of subband time and frequency location is the baseline.

For granularity of subband location in time domain, it was agreed to study whether or not a slot can consist of both SBFD and non-SBFD symbols.
If a slot cannot consist of both SBFD and non-SBFD symbols, the followings are observed:
· SBFD cannot be supported in slots which include both DL symbols and UL symbols considering that SBFD in UL symbols has not been agreed to be studied;
· SBFD cannot be supported in slots with SSB symbols if SBFD in SSB symbols is not supported. Then, when the period of SSB is short, such as 5ms, the slots can be used for SBFD may be very limited.
If a slot can consist of both SBFD and non-SBFD symbols, it could bring more flexibility in scheduling/configuration. However, it would bring complexity in design from several aspects. As discussed in section 2.1.2 and section 2.1.3, several kinds of enhancements can be considered for SBFD, then the following issues may exist for symbol level subband location.
· If separate PUCCH configuration for SBFD symbols and non-SBFD symbols is supported, it is not clear which configuration should be applied in a slot with both SBFD symbols and non-SBFD symbols. 
· Whether a PUSCH/PDSCH transmission across both SBFD symbols and non-SBFD symbols is supported should be discussed. If it is supported, then the following cases should be further considered:
·  For a PUSCH transmission across both SBFD symbols and non-SBFD symbols, if PUSCH rate matching is applied and the number of RBs used by PUSCH is different on these two kind of symbols, it is not clear whether different PUSCH power should be determined for the two kind of symbols. 
· For a PUSCH with frequency hopping across both SBFD symbols and non-SBFD symbols, if different hopping parameters are applied for these two kind of symbols, it is not clear which set of parameters should be applied for this PUSCH.
· If RBG size is determined based on size of DL/UL subband(s) and applied for SBFD symbols only, then it is not clear which RBG size should be applied for a PDSCH/PUSCH transmission across both SBFD symbols and non-SBFD symbols.
· If symbol based SBFD configuration is applied, more gap may be needed considering the DL to UL switching time.
Observation 15: For granularity of subband location in time domain, the followings are observed:
· If a slot cannot consist of both SBFD and non-SBFD symbols, 
· SBFD cannot be supported in slots which include both DL symbols and UL symbols;
· SBFD cannot be supported in slots with SSB symbols if SBFD in SSB symbols is not supported;
· If a slot can consist of both SBFD and non-SBFD symbols, then in a slot with both SBFD and non-SBFD symbols, 
· If separate PUCCH configuration for SBFD symbols and non-SBFD symbols is supported, it is not clear which configuration should be applied;
· Whether a PUSCH/PDSCH transmission across both SBFD symbols and non-SBFD symbols is supported should be discussed. If it is supported, then the following cases should be further considered:
·  For a PUSCH transmission across both SBFD symbols and non-SBFD symbols, if PUSCH rate matching is applied and the number of RBs used by PUSCH is different on these two kind of symbols, it is not clear whether different PUSCH power should be determined for the two kind of symbols. 
· For a PUSCH with frequency hopping across both SBFD symbols and non-SBFD symbols, if different hopping parameters are applied for these two kind of symbols, it is not clear which set of parameters should be applied for this PUSCH.
· If RBG size is determined based on size of DL/UL subband(s) and applied for SBFD symbols only, then it is not clear which RBG size should be applied for a PDSCH/PUSCH transmission across both SBFD symbols and non-SBFD symbols.
· If symbol based SBFD configuration is applied, more gap may be needed considering the DL to UL switching time.

Collision handling
For SBFD operation, half-duplex operation is assumed at UE side. It was agreed to identify if there are any cases of time domain conflict of UE’s UL and DL operation in the same SBFD symbol for SBFD aware UE. In general, collision between UL transmissions and DL receptions in the same SBFD symbol should be considered.
For all these cases discussed below, dynamic transmissions include transmissions scheduled by a DCI, which does not include a repetition of a transmission. Configured transmissions include transmissions without corresponding DCI, which include a repetition of a transmission.
For Type A, the following collision cases in SBFD symbols are identified for discussion:
1) Collision between dynamic UL transmissions and dynamic DL receptions
2) Collision between dynamic DL receptions and configured UL transmissions
3) Collision between dynamic UL transmissions and configured DL receptions
4) Collision between configured UL transmissions and configured DL receptions
5) Collision between dynamic/configured UL transmissions and SSB
Case 1 can be avoided by gNB scheduling. 
For case 2~3, overlapping between dynamic channel/signal and semi-statically configured channel/signal should be allowed so that the latency can be reduced for dynamic channel/signal which has stricter latency requirement. Details can be further studied. 
Case 4 may exist in SBFD symbols considering that gNB may not be able to avoid these collision types in configuration. 
Case 5 depends on whether SBFD operation in SSB symbols is supported or not. If supported, UEs would transmit UL in SSB symbols and the measurement accuracy of SSB may be negatively impacted due to inter-subband CLI.  In addition, SSB is not only used for initial access, but may also be used for BFR or RLF. Therefore UE may need to measure SSB from time to time and UL transmissions when UE needs to measure SSB is not possible since UE only supports half-duplex operation. Note that gNB may not have the knowledge of when UE is measuring SSB. It is therefore proposed that SBFD operation in SSB symbols is not supported.
Proposal 13: SBFD operation in SSB symbols is not supported.
Proposal 14: For SBFD aware UEs, study the following collision cases:
· Collision between dynamic DL receptions and configured UL transmission
· [bookmark: OLE_LINK42][bookmark: OLE_LINK43]Collision between dynamic UL transmission and configured DL receptions
· [bookmark: OLE_LINK38][bookmark: OLE_LINK39]Collision between configured UL transmission and configured DL receptions

SBFD specific CLI handling
gNB self-interference
gNB self-interference is a specific issue for SBFD operation, where the gNB transmission power in DL subband leaks to UL subband and degrades UL performance. 
Initial link level simulation is performed based on the model shown in Figure 1 to evaluate the impact on self-interference due to different time offsets between DL and UL, where both NTA,offset=0 and NTA,offset=25600Tc are considered. The ratio in Figure 1 is used to adjust the power amplitude of DL signal based on the Tx/Rx power ratio. 
[image: ]
[bookmark: _Ref131783314]Figure 1: gNB SI evaluation model for different time offsets
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The simulation results of UL demodulation performance are depicted in Figure 2. Based on the results, the limit of interference power for UL reception of NTA,offset=0 @BER=1% can be 4dB relaxed than NTA,offset=25600Tc. Then, the required SIC capability can be reduced by 4 dB via configuring NTA,offset=0.
[bookmark: OLE_LINK19][bookmark: OLE_LINK21]Observation 16: The required SIC capability can be reduced by 4 dB by configuring NTA,offset=0  instead of NTA,offset=25600Tc.
[image: ]
[bookmark: _Ref131783341]Figure 2: Rx BER with different Tx/Rx power ratio and different time offsets
[bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Based on the above evaluation and analysis, enhancement in physical layer to suppress the self-interference by setting NTA,offset=0 between DL and UL sub-carriers is preferred. For legacy TDD UE, a transition time is needed between UL symbols and DL symbols and it is achieved by NTA,offset which is larger than 0. However, legacy UEs may not support to set NTA,offset=0 in TDD system. To ensure that legacy UEs could maintain the NTA,offset>0, two NTA,offset values can be applied for a SBFD aware UE in SBFD symbols and non-SBFD symbols. As shown in Figure 3, for a SBFD aware UE, NTA,offset=0 for SBFD symbols and NTA,offset>0 for non-SBFD symbols can be configured. Then, in UL subband of flexible symbols, a gap between UL subband and full UL symbol should be reserved to avoid the overlapping between different UL symbols.


[bookmark: _Ref114496653]Figure 3: Different NTA,offset values for SBFD symbols and non-SBFD symbols
Proposal 15: Study NTA,offset=0 for SBFD symbols and NTA,offset>0 for non-SBFD symbols for SBFD aware UEs.
SBFD specific CLI handling
It was agreed to study impact/potential enhancements for UE-to-UE CLI-RSSI measurement/report considering non-contiguous measurement resource in frequency in the last meeting. 
Since the DL transmission can be scheduled on either or both of the two DL subbands with {DUD} pattern, CLI should be measured on both DL subbands. If the CLI in two DL subbands is considered to be non-symmetric, separate CLI-RSSI measurement resources/reports can be configured in different DL subbands according to existing Rel-16 CLI-RSSI mechanism. The maximum number of measurement resources configured for CLI-RSSI measurement is subject to UE capability from {8, 16, 32, 64}. Whether the maximum number needs to be increased can be further discussed. For example, if the CLI in two DL subbands is considered to be symmetric, i.e. CLI in RBs in two DL subbands with the same frequency separation from UL subband is the same, it seems sufficient to measure CLI in only one DL subband.
Based on the above analysis, the necessity for potential enhancements for UE-to-UE CLI-RSSI measurement/report considering non-contiguous measurement resource in frequency seems not clear and needs more discussions.
Proposal 16: Motivation and potential benefits for enhancements for UE-to-UE CLI-RSSI measurement/report considering non-contiguous measurement resource in frequency need more discussions.
Conclusion
In this contribution, we discuss subband non-overlapping full duplex and give the following observation2 and proposals.
Observation 1: The following are observed based on system simulation results:
· Compared with semi-static SBFD, dynamic SBFD outperforms in DL but degrades the performance in UL;
· Compared with dynamic TDD, dynamic SBFD does not bring benefit in downlink. For uplink, dynamic SBFD brings benefit for cell edge users but introduces performance loss for cell center users.
Observation 2: There would be scheduling restrictions or waste of RB resources if RBGs that overlap the subband boundary cannot be used.
Observation 3: For an RBG that overlaps the subband boundary, the RBG can be used via one of the following approaches:
· Approach 1: An DL/UL RBG with smaller size similar as smaller RBG size at the edges of BWP
· Approach 2: Enhanced rate matching of PDSCH/PUSCH including DMRS around RBs outside DL subband(s)/UL subband
Observation 4: RBG size determined based on size of DL/UL BWP is the same as in current specification with potential large RBG size in small DL/UL subband(s) in SBFD symbols.
Observation 5: RBG size determined based on size of DL/UL subband(s) can avoid large RBG size in small DL/UL subband(s) in SBFD symbols.
· If the RBG size is applied for both SBFD symbols and non-SBFD symbols, the FDRA field size may increase; 
· If the RBG size is applied for SBFD symbols only, the following issues need to be considered.
· How to determine FDRA field size
· RBG size if a PDSCH/PUSCH transmission can be mapped to SBFD symbols and non-SBFD symbols
Observation 6: For PRG(s) with size of 2 and 4 that overlaps with subband boundary, UE only considers PRBs that are actually used for transmission for joint channel estimation, i.e. RBs outside DL subband(s) are not considered.
Observation 7: If UE is not expected to be scheduled with PRBs in both DL subbands in SBFD symbols when wideband PRG is configured, the DL peak data rate in SBFD symbols would be reduced.
Observation 8: One contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband (s) does not impact RRC signaling and can resolve the issue when the DL subband boundary is not aligned with the boundary of RB group for CSI-RS configuration with granularity of 4 RBs.
Observation 9: For SBFD aware UEs, if the transmissions/receptions are restricted to SBFD symbols only or non-SBFD symbols only, there would be performance degradation or the latency would be increased.
Observation 10: For SBFD aware UEs, if the transmissions/receptions can be in SBFD symbols and non-SBFD symbols, there would be scheduling restriction if gNB has to ensure that the allocated time-frequency resources are available in both SBFD and non-SBFD slots, otherwise additional handling is needed to handle the case that the allocated time-frequency resources are not available in SBFD slots.
Observation 11: Separate SRS resource configurations for SBFD symbols and non-SBFD symbols enables different frequency resources and power for SRS in SBFD symbol and full UL symbol.
Observation 12: Separate PUCCH configurations for SBFD symbols and non-SBFD symbols enables separate PUCCH power control parameter configurations and separate spatial relations for PUCCH in SBFD symbol and full UL symbol.
Observation 13: Separate frequency hopping bandwidth and FH offset for PUSCH in SBFD symbols and non-SBFD symbols could avoid the case that the second hop is out of UL subband or the frequency location of second hop is very close to the frequency location of the first hop in SBFD slots.
Observation 14: Separate CSI reporting for SBFD symbols and non-SBFD symbols enables gNB to know the channel status in different symbol types and configure the CSI subband based on the symbol type. 
time and frequency location is the baseline.
Observation 15: For granularity of subband location in time domain, the followings are observed:
· If a slot cannot consist of both SBFD and non-SBFD symbols, 
· SBFD cannot be supported in slots which include both DL symbols and UL symbols;
· SBFD cannot be supported in slots with SSB symbols if SBFD in SSB symbols is not supported;
· If a slot can consist of both SBFD and non-SBFD symbols, then in a slot with both SBFD and non-SBFD symbols, 
· If separate PUCCH configuration for SBFD symbols and non-SBFD symbols is supported, it is not clear which configuration should be applied;
· Whether a PUSCH/PDSCH transmission across both SBFD symbols and non-SBFD symbols is supported should be discussed. If it is supported, then the following cases should be further considered:
·  For a PUSCH transmission across both SBFD symbols and non-SBFD symbols, if PUSCH rate matching is applied and the number of RBs used by PUSCH is different on these two kind of symbols, it is not clear whether different PUSCH power should be determined for the two kind of symbols. 
· For a PUSCH with frequency hopping across both SBFD symbols and non-SBFD symbols, if different hopping parameters are applied for these two kind of symbols, it is not clear which set of parameters should be applied for this PUSCH.
· If RBG size is determined based on size of DL/UL subband(s) and applied for SBFD symbols only, then it is not clear which RBG size should be applied for a PDSCH/PUSCH transmission across both SBFD symbols and non-SBFD symbols.
· If symbol based SBFD configuration is applied, more gap may be needed considering the DL to UL switching time.
Observation 16: The required SIC capability can be reduced by 4 dB by configuring NTA,offset=0  instead of NTA,offset=25600Tc.

Proposal 1: For a SBFD aware UE semi-statically configured with UL subband in a symbol configured as DL in TDD-UL-DL-ConfigCommon, it is agreed as baseline that DL receptions outside semi-statically configured DL subband(s) are not allowed.
Proposal 2: For SBFD operation in a symbol configured as flexible in TDD-UL-DL-ConfigCommon, it is agreed as baseline that DL receptions outside semi-statically configured DL subband(s) are not allowed and UL transmissions outside semi-statically configured UL subband are not allowed.
Proposal 3: Study enhanced rate matching of PDSCH/PUSCH including DMRS around RBs outside DL subband(s)/UL subband for SBFD aware UEs.
Proposal 4: If wideband PRG is configured and non-contiguous RBs in DL subband(s) are allocated for PDSCH, SBFD-aware UEs assume the same precoder is applied to the allocated resource in each DL subband in SBFD symbols.
Proposal 5: For CSI-RS frequency domain resource allocation across downlink subbands for SBFD-aware UEs, one contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband (s) is considered.
Proposal 6: Study the benefit and specification impacts to support separate SRS resource configurations for SBFD symbols and non-SBFD symbols.
Proposal 7: Study the benefit and specification impacts to support separate configurations for PUCCH transmission configuration in SBFD symbols and non-SBFD symbols.
Proposal 8: Study separate frequency hopping bandwidth and FH offset for PUSCH due to different available frequency resources in SBFD symbols and non-SBFD symbols for PUSCH.
Proposal 9: Study separate CSI reporting for SBFD symbols and non-SBFD symbols for SBFD aware UEs.
Proposal 11: For SBFD operation in RRC idle/inactive state, study the following aspects.
· RO validation for PRACH transmissions in SBFD symbols
· Collision handling between PRACH and DL receptions in SBFD symbols
· Frequency hopping for Msg3 PUSCH and PUCCH transmission before UE has dedicated PUCCH resource configuration within UL subband
Proposal 12: For indication of subband locations for SBFD operation, SIB based indication of subband 
Proposal 13: SBFD operation in SSB symbols is not supported.
Proposal 14: For SBFD aware UEs, study the following collision cases:
· Collision between dynamic DL receptions and configured UL transmission
· Collision between dynamic UL transmission and configured DL receptions
· Collision between configured UL transmission and configured DL receptions
Proposal 15: Study NTA,offset=0 for SBFD symbols and NTA,offset>0 for non-SBFD symbols for SBFD aware UEs.
Proposal 16: Motivation and potential benefits for enhancements for UE-to-UE CLI-RSSI measurement/report considering non-contiguous measurement resource in frequency need more discussions.
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Table 2: Assumptions for system level evaluations
	Parameters
	Scenario

	Scenario
	Single layer
Indoor floor: (12BSs per 120m x 50m) 

	ISD
	20 m

	Carrier Frequency
	4 GHz

	Deployment case 
	Case 1

	Channel bandwidth
	100 MHz

	Available resource blocks
	273

	Numerology
	14 OFDM symbol slot
SCS = 30kHz

	BS antenna configuration 
	SBFD antenna configuration option-2 :
(Mg, Ng, M, N, P) =(1,1,4,4,2), (dv, dh)= (0.5λ, 0.5λ)

	Max gNB Tx Power 
	24 dBm

	BS Noise figure
	5 dB

	Max UE TX Power
	23 dBm

	UE Noise figure
	9 dB

	Traffic model
	FTP3, 0.5 Mbytes for DL and 0.125 Mbytes for UL

	Target Resource utilization
	<10%, 20-30%, >50%

	Transmission mode 
	SU-MIMO

	Channel estimation
	Realistic

	Overhead 
	No extra overhead



Figure 4/Figure 5/Figure 6 below show the mean/cell-edge (5th percentile)/cell-center (95th percentile) average-UPT for legacy TDD, semi-static SBFD, dynamic TDD and dynamic SBFD at low, medium and high load.


[bookmark: _Ref131687687]Figure 4: Mean average-UPT (DL and UL) for Dynamic SBFD


[bookmark: _Ref131688160]Figure 5: Cell edge average-UPT (DL and UL) for Dynamic SBFD

[bookmark: _Ref131688171]

Figure 6: Cell center average-UPT (DL and UL) for Dynamic SBFD

Legacy TDD	Low load 	Median load 	High load	Mean DL Average UPT (Mbps)	336.8433	225.82810000000001	89.7851	Semi-static SBFD	Low load 	Median load 	High load	Mean DL Average UPT (Mbps)	266.43849999999998	184.06610000000001	78.740899999999996	Dynamic TDD	Low load 	Median load 	High load	Mean DL Average UPT (Mbps)	330.18529999999998	226.2876	90.724500000000006	Dynamic SBFD	Low load 	Median load 	High load	Mean DL Average UPT (Mbps)	331.3372	221.72329999999999	86.236599999999996	Legacy TDD	Low load 	Median load 	High load	Mean UL Average UPT (Mbps)	131.51159999999999	79.452699999999993	27.258700000000001	Semi-static SBFD	Low load 	Median load 	High load	Mean UL Average UPT (Mbps)	190.76509999999999	131.21090000000001	43.150599999999997	Dynamic TDD	Low load 	Median load 	High load	Mean UL Average UPT (Mbps)	166.43299999999999	109.6593	40.652099999999997	Dynamic SBFD	Low load 	Median load 	High load	Mean UL Average UPT (Mbps)	167.0993	111.66679999999999	38.780700000000003	Legacy TDD	Low load 	Median load 	High load	5% DL Average UPT (Mbps)	245.6516	162.6258	73.872799999999998	Semi-static SBFD	Low load 	Median load 	High load	5% DL Average UPT (Mbps)	186.42760000000001	123.3129	57.1297	Dynamic TDD	Low load 	Median load 	High load	5% DL Average UPT (Mbps)	223.04050000000001	150.50700000000001	66.343400000000003	Dynamic SBFD	Low load 	Median load 	High load	5% DL Average UPT (Mbps)	240.35230000000001	150.2422	63.644500000000001	Legacy TDD	Low load 	Median load 	High load	5% UL Average UPT (Mbps)	74.096999999999994	53.008099999999999	16.801200000000001	Semi-static SBFD	Low load 	Median load 	High load	5% UL Average UPT (Mbps)	135.72640000000001	93.5505	28.438199999999998	Dynamic TDD	Low load 	Median load 	High load	5% UL Average UPT (Mbps)	90.584400000000002	56.756300000000003	21.799800000000001	Dynamic SBFD	Low load 	Median load 	High load	5% UL Average UPT (Mbps)	123.9695	77.040999999999997	26.2684	Legacy TDD	Low load 	Median load 	High load	95% DL Average UPT (Mbps)	428.14890000000003	272.74349999999998	105.831	Semi-static SBFD	Low load 	Median load 	High load	95% DL Average UPT (Mbps)	322.46359999999999	226.22559999999999	93.845100000000002	Dynamic TDD	Low load 	Median load 	High load	95% DL Average UPT (Mbps)	429.20240000000001	312.22379999999998	117.2158	Dynamic SBFD	Low load 	Median load 	High load	95% DL Average UPT (Mbps)	404.89179999999999	287.35849999999999	102.87739999999999	Legacy TDD	Low load 	Median load 	High load	95% UL Average UPT (Mbps)	208.59350000000001	106.58150000000001	37.290700000000001	Semi-static SBFD	Low load 	Median load 	High load	95% UL Average UPT (Mbps)	248.66589999999999	171.87979999999999	59.366199999999999	Dynamic TDD	Low load 	Median load 	High load	95% UL Average UPT (Mbps)	257.85120000000001	175.46559999999999	71.399199999999993	Dynamic SBFD	Low load 	Median load 	High load	95% UL Average UPT (Mbps)	203.0977	144.90219999999999	49.834899999999998	
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