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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].
	Conclusion
At least for semi-static SBFD, in order to avoid frequent switching 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.
· Agreement: The usage of ‘switching point’ in previous conclusions/agreements are revised to ‘transition point’
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.

Agreement
For the three methods agreed to be studied for UE-to-UE CLI-RSSI measurement/report across downlink subbands, the following observations are agreed.
· Method #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. 
· Method #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.
· Method #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: Above does not imply whether L1 or L2 based measurement is supported.

Conclusion
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. 
· Note: UE complexity could increase if this feature is supported

Agreement
An UL subband can be configured in an SSB symbol.
· Note: It is SSB from serving cell perspective, which can be CD-SSB or NCD-SSB.
· Whether actual UL transmission can be done is for further discussion

Agreement
The following conclusion is to be captured in the TR
If PRG is determined as wideband, better scheduling flexibility and higher DL data rate can be achieved if non-contiguous frequency resources across two DL subbands but contiguous frequency resource within each DL subband can be allocated. 
Compared to the case that PRG is determined as wideband and only contiguous frequency resources can be allocated, non-contiguous frequency resources across two DL subbands requires UE to handle two non- contiguous segments of contiguous RBs that may increase UE complexity for channel estimation.

Agreement
The following conclusion is to be captured in the TR
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 

Agreement
The following conclusion is to be captured in the TR
· For the methods agreed to be studied for inter-UE inter-subband CLI measurement, Method #2 and Method #3 can be used for identifying the aggressor UE(s) if orthogonal resources are allocated for different aggressor UE(s); and 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.

Agreement
The following conclusion is to be captured in the TR
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.

Agreement
The following conclusion is to be captured in the TR
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

Agreement
The following conclusion is to be captured in the TR
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.


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
[bookmark: _GoBack]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 compared with dynamic TDD, the performances of the following schemes are compared for indoor hotspot scenario in FR1.
· Dynamic TDD: Dynamic TDD with UL/DL configuration of FFFFU, where F slots are dynamically determined to be either UL or DL every 5 slots
· Dynamic SBFD Option 2 (XXXXU): Dynamic SBFD with UL/DL configuration of XXXXU, where X slots can be dynamically determined to be either X or DL every 5 slots
· Dynamic SBFD Option 3 (XXXXU): Dynamic SBFD with UL/DL configuration of XXXXU, where X slots can be dynamically determined to be either X, DL or UL every 5 slots
· Dynamic SBFD Option 2 (DXXXU): Dynamic SBFD with UL/DL configuration of DXXXU, where X slots can be dynamically determined to be either X or DL every 5 slots
· Dynamic SBFD Option 3 (DXXXU): Dynamic SBFD with UL/DL configuration of DXXXU, where X slots can be dynamically determined to be either X, DL or UL every 5 slots
Table 1 below shows the DL/UL UPT gain/loss of dynamic SBFD compared with dynamic TDD. 
[bookmark: _Ref131780337]Table 1: Gain/loss of dynamic SBFD compared with dynamic TDD
	Case
	DL/UL
	Low load
	Median load
	High load

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

	Dynamic SBFD Option 2 (XXXXU)
	DL
	3.19%
	4.07%
	5.94%
	2.81%
	7.71%
	4.86%
	2.24%
	3.06%
	3.19%

	
	UL
	6.35%
	8.17%
	5.17%
	7.43%
	9.19%
	5.35%
	3.41%
	4.29%
	3.79%

	Dynamic SBFD Option 3 (XXXXU)
	DL
	-3.87%
	-1.40%
	-3.37%
	-4.46%
	-3.92%
	-3.69%
	-1.45%
	-1.77%
	-1.10%

	
	UL
	9.47%
	11.39%
	6.48%
	10.53%
	11.75%
	6.74%
	8.02%
	8.45%
	5.02%

	Dynamic SBFD Option 2 (DXXXU)
	DL
	6.39%
	7.30%
	9.22%
	5.88%
	10.98%
	8.03%
	4.67%
	5.79%
	5.83%

	
	UL
	-11.45%
	-2.73%
	-2.72%
	-21.15%
	-4.63%
	-8.26%
	-20.69%
	-1.22%
	-3.80%

	Dynamic SBFD Option 3 (DXXXU)
	DL
	2.05%
	4.76%
	2.64%
	1.30%
	2.02%
	2.22%
	1.97%
	1.61%
	1.76%

	
	UL
	3.94%
	5.88%
	4.48%
	4.93%
	8.09%
	4.51%
	2.13%
	2.80%
	1.77%



The followings are observed for dynamic SBFD compared with dynamic TDD based on the simulation results:
· For slot configuration XXXXU, dynamic SBFD Option 2 improves DL/UL UPT in the range of {2.24%~9.19%} and dynamic SBFD Option 3 improves UL UPT in the range of {5.02%~11.75%} but degrades DL UPT in the range of {-3.92%~-1.10%}.
· For slot configuration DXXXU, dynamic SBFD Option 2 improves DL UPT in the range of {4.67%~10.98%} but degrades UL UPT in the range of {-21.15%~-1.22%} and dynamic SBFD Option 3 improves DL/UL UPT in the range of {1.30%~8.09%}.
In general, dynamic SBFD does not bring significant performance gain. In addition, additional signalling overhead is needed for dynamic indication, and the complexity for gNB and UE would be increased for dynamically changing the symbol type. Hence, semi-static SBFD should be studied as baseline for SBFD aware UEs.
[bookmark: _Ref135041185]Observation 1: The following are observed for dynamic SBFD compared with dynamic TDD based on system simulation results:
· For slot configuration XXXXU, dynamic SBFD Option 2 improves DL/UL UPT in the range of {2.24%~9.19%} and dynamic SBFD Option 3 improves UL UPT in the range of {5.02%~11.75%} but degrades DL UPT in the range of {-3.92%~-1.10%}.
· For slot configuration DXXXU, dynamic SBFD Option 2 improves DL UPT in the range of {4.67%~10.98%} but degrades UL UPT in the range of {-21.15%~-1.22%} and dynamic SBFD Option 3 improves DL/UL UPT in the range of {1.30%~8.09%}.
[bookmark: _Ref135041561]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.
[bookmark: _Ref135041566]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.

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 to study the following frequency resource allocation 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 PDSCH, CSI-RS, PUSCH, PUCCH, SRS for SBFD-aware UEs：
· 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.
Option 1-1 would increase the signalling overhead, it is not preferred at least for dynamic transmission to avoid introducing additional FDRA field in DCI. Both Option 1-2 and Option 1-3 provide single FDRA configuration/ indication. Option 1-2 needs additional rules to determine two separate frequency resources based on the single FDRA configuration/indication, e.g., allocated RBs in SBFD and non-SBFD symbols are determined based on the boundary of subband and BWP respectively, but the allocated RBs in SBFD symbols may be out of subband, and the gNB scheduling is limited in this case since the RB offset between SBFD symbols and non-SBFD symbols is fixed.  Option 1-3 needs an additional signalling to indicate the RB offset(s), separate FDRA can be determined based on the indicated RB offset. The signalling overhead could be smaller than Option 1-1 but is less flexible compared with Option 1-1. Option 1-3 increases scheduling flexibility compared with Option 1-2.
Option 2 requires additional specification efforts to define new rate matching pattern or new rules to puncture on the RBs outside DL/UL subbands. Puncture scheme is not preferred for PDSCH/PUSCH/PUCCH since it may degrade the performance especially when the RBs outside DL/UL subbands occupy a large portion of the total resources for DL/UL channels/signals. Rate matching cannot be used for PUCCH repetition when polar coding is used since gNB cannot combine the repetitions with different coding rate.
Option 3 may increase the transmission/reception latency if the transmission/reception in SBFD symbol is postponed and may degrade the performance if the transmission/reception in SBFD symbol is dropped.
[bookmark: _Ref135041462]Observation 2: For the three options agreed in RAN1#112bis-e for frequency resource allocation 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 are observed:
· Option 1-1 would increase the signalling overhead; Option 1-2 need additional rules to determine two different frequency resources based on the single FDRA configuration/indication, which need additional specification efforts; Option 1-3 need an additional signalling to indicate the RB offset(s), which also increase the signalling overhead.
· Option 2 need additional specification efforts to new rate matching pattern or new rules to puncture on the RBs outside DL/UL subbands. Puncture scheme is not preferred for PDSCH/PUSCH/PUCCH since it may degrade the performance. Rate matching cannot be used for PUCCH repetition when polar coding is used.
· Option 3 may increase the transmission/reception latency if the transmission/reception in SBFD symbol is postponed and may degrade the performance if the transmission/reception in SBFD symbol is dropped.
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:
· 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.
· FFS impact on UE CSI processing and reporting timeline
Note: 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. 
For Option 1-2, a new indication is needed to determine whether a CSI-ReportConfig corresponds to SBFD symbols or non-SBFD symbols. In addition, the definition of CSI measurement resource should be updated, only CSI-RS in symbols which have same type as the symbol type corresponding to the CSI-ReportConfig can be used as the CSI measurement resource. 
For Option 2-1, UE needs to measure two CSI-RS resources for one CSI-ReportConfig, and report two CSI in one CSI report, which is different with the current UE behaviour. It may impact the UE complexity in implementation since UE needs to measure multiple CSI-RS resources for CSI reporting. In addition, CSI reporting structure should be updated.
Option 1-1, Option 1-2 and Option 2-1 directly provide gNB with channel status in different symbol types, which can be used to determine the PDSCH transmission in SBFD symbols and non-SBFD symbols separately considering that the interference is different in SBFD symbols and non-SBFD symbols. For Option 2-2, gNB needs to determine the symbol used for CSI-RS based on the CSI reporting time instance, and then determine the symbol type corresponding to CSI report based on the symbol type of CSI-RS, which will increase the implementation complexity of the gNB. In addition, for Option 1-1 and Option 1-2, gNB could configure the CSI subband based on the symbol type, i.e. CSI subband for SBFD symbols can be configured within DL subbands, which may reduce the CSI overhead for SBFD symbols without additional specification impact. For Option 2, additional rules should be defined to reduce the CSI overhead, e.g., UE does not report CSI for the CSI subbands which overlap with RBs outside DL subband.
[bookmark: _Ref135041489]Observation 3: For the options agreed in RAN1#112bis-e for CSI report associated with periodic/semi-persistent CSI-RS across SBFD symbols and non-SBFD symbols in different slots, the following are further observed:
· Option 1-2 needs to define new indication to determine whether a CSI-ReportConfig correspond to SBFD symbols or non-SBFD symbols. In addition, the definition of CSI measurement resource should be updated. 
· Option 2-1 may impact the UE complexity in implementation since UE need to measure multiple CSI-RS resources for CSI reporting. In addition, CSI reporting structure should be updated.
[bookmark: _Ref135041494]Observation 4: Separate CSI reporting for SBFD symbols and non-SBFD symbols enables gNB to know the channel status in different symbol types without additional effort and configure the CSI subband based on the symbol type. In addition, CSI overhead for SBFD symbols could be saved without additional specification impact since gNB could configure the CSI subband based on the symbol type.

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, configuring RO in the uplink subband can avoid the UL resource fragmentation in full UL symbols. 
[bookmark: _Ref135041582]Observation 5: If PRACH and Msg3 transmissions are allowed in UL subband for SBFD-aware UEs, it can potentially reduce the latency of random access, reduce the PRACH collision probability and avoid the UL resource fragmentation in full UL symbols.
To support SBFD operation in RRC idle/inactive state, SBFD time and frequency locations need to be configured in SIB, then transmissions of PRACH, Msg3 PUSCH and PUCCH for Msg4 in UL subband in SBFD symbols can be supported. In addition, the performance of PRACH in UL subband may be impacted by interference from DL subband leakage. 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 [2].
Observation 6: In order to support PRACH and Msg3 transmissions in UL subband for SBFD aware UEs in RRC_IDLE and RRC_INACTIVE states, SBFD time and frequency locations need to be configured in SIB, the performance of PRACH may be impacted and additional specification impact is expected.

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 is separately discussed below.
[bookmark: _Ref135041595]Proposal 3: 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
With respect to inter-UE inter-subband CLI measurement on DL subband or UL subband, the following agreements were achieved.
	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.
· 



For Method#1, UE measures interference in DL subband which reflects the inter-subband CLI directly. In addition, UE could measure CLI on each DL subband separately, which is beneficial for the case that CLI in two DL subbands are not the same considering the aggressor UE may not transmit the UL in the whole UL subband.
Proposal 4: For inter-UE inter-subband CLI measurement, Method#1 (victim UE measures RSSI within DL subband) is supported as baseline.
Conclusion
In this contribution, we discuss subband non-overlapping full duplex and give the following observations and proposals.
Observation 1: The following are observed for dynamic SBFD compared with dynamic TDD based on system simulation results:
· For slot configuration XXXXU, dynamic SBFD Option 2 improves DL/UL UPT in the range of {2.24%~9.19%} and dynamic SBFD Option 3 improves UL UPT in the range of {5.02%~11.75%} but degrades DL UPT in the range of {-3.92%~-1.10%}.
· For slot configuration DXXXU, dynamic SBFD Option 2 improves DL UPT in the range of {4.67%~10.98%} but degrades UL UPT in the range of {-21.15%~-1.22%} and dynamic SBFD Option 3 improves DL/UL UPT in the range of {1.30%~8.09%}.
Observation 2: For the three options agreed in RAN1#112bis-e for frequency resource allocation 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 are observed:
· Option 1-1 would increase the signalling overhead; Option 1-2 need additional rules to determine two different frequency resources based on the single FDRA configuration/indication, which need additional specification efforts; Option 1-3 need an additional signalling to indicate the RB offset(s), which also increase the signalling overhead.
· Option 2 need additional specification efforts to new rate matching pattern or new rules to puncture on the RBs outside DL/UL subbands. Puncture scheme is not preferred for PDSCH/PUSCH/PUCCH since it may degrade the performance. Rate matching cannot be used for PUCCH repetition when polar coding is used.
· Option 3 may increase the transmission/reception latency if the transmission/reception in SBFD symbol is postponed and may degrade the performance if the transmission/reception in SBFD symbol is dropped.
Observation 3: For the options agreed in RAN1#112bis-e for CSI report associated with periodic/semi-persistent CSI-RS across SBFD symbols and non-SBFD symbols in different slots, the following are further observed:
· Option 1-2 needs to define new indication to determine whether a CSI-ReportConfig correspond to SBFD symbols or non-SBFD symbols. In addition, the definition of CSI measurement resource should be updated. 
· Option 2-1 may impact the UE complexity in implementation since UE need to measure multiple CSI-RS resources for CSI reporting. In addition, CSI reporting structure should be updated.
Observation 4: Separate CSI reporting for SBFD symbols and non-SBFD symbols enables gNB to know the channel status in different symbol types without additional effort and configure the CSI subband based on the symbol type. In addition, CSI overhead for SBFD symbols could be saved without additional specification impact since gNB could configure the CSI subband based on the symbol type.
Observation 5: If PRACH and Msg3 transmissions are allowed in UL subband for SBFD-aware UEs, it can potentially reduce the latency of random access, reduce the PRACH collision probability and avoid the UL resource fragmentation in full UL symbols.
Observation 6: In order to support PRACH and Msg3 transmissions in UL subband for SBFD aware UEs in RRC_IDLE and RRC_INACTIVE states, SBFD time and frequency locations need to be configured in SIB, the performance of PRACH may be impacted and additional specification impact is expected.
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: 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 4: For inter-UE inter-subband CLI measurement, Method#1 (victim UE measures RSSI within DL subband) is supported as baseline.
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[bookmark: _Toc108516385]Appendix
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






