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Introduction
In RAN#112 [1], subband non-overlapping full duplex was discussed and the following agreements were made.
Agreement
For dynamic SBFD,
· [bookmark: _Hlk131599973]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:
· [bookmark: _Hlk131597495]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 the contribution, issues regarding subband time and frequency location, transmissions and receptions across SBFD symbols and non-SBFD symbols are discussed.
Discussion
Subband time and frequency location
[bookmark: _Hlk861261]Frequency locations of DL/UL subbands
There are two options for indicating the frequency locations of DL and UL subbands. In option 1, frequency locations of DL and UL subbands are explicitly configured, while frequency locations of guardbands are implicitly derived. In option 2, frequency locations of UL subband and number of RBs for guardbands are explicitly configured, while frequency locations of DL subbands are implicitly derived. There are at most three frequency locations that needs to be configured for option 1, i.e., two DL subands and one UL subband. There are also at most three frequency locations that needs to be configured for option 2, i.e., one UL suband and two guardbands. From signaling overhead point of view, the benefit of option 2 over option 1 is not significant, while the flexibility of configurations of DL and UL subands are reduced for option 2. For exmpale, one benefit of option 1 is that DL subands can be configured such that the boundary of DL subbands are aligned with the RBG grid or PRG grid.
Proposal 1: Frequency locations of DL and UL subbands are explicitly configured, while frequency locations of guardbands are implicitly derived.
Time locations of DL/UL subbands
Time locations of DL and UL subbands can be configured to be periodic, and the periodicity of the time locations should follow the periodicity of the TDD pattern configured by TDD-UL-DL-ConfigCommon so that potential collision of semi-UL symbols and SBFD symbols would not happen. Consecutive symbols configured as DL or flexible in TDD-UL-DL-ConfigCommon can be configured as SBFD symbols. SLIV indicators can be used to configure SBFD symbols in specific slots in the TDD pattern.
Proposal 2: Periodicity of SBFD subband time locations is the same as the periodicity of the TDD pattern configured by TDD-UL-DL-ConfigCommon.
Granularity of SBFD subband time location
Slot-level SBFD subband time location may forbid SBFD subband time locations in self-contained slots, since a slot containing all SBFD-symbols will not contain any semi-UL symbols, which largely reduce the flexibility of TDD configuration and SBFD subband time location configuration.
Proposal 3: Symbol-level SBFD subband time location is supported.
SBFD operation in SSB symbols
Considering SSB measurement is critical for RRM purposes, SBFD operation in SSB symbols should be avoided since UL transmission in the UL subband may cause UE-to-UE interference to SSB reception in the DL subband. On the other hand, it is also more difficult to mitigate self interference at the gNB side by beam management of SSB beams and UL beams since the SSB beams is typically wider and fixed semi-statically. In addition, since TA is applied for UL transmission in the UL subband, there should be a gap between the end of SSB symbols and the start of SBFD symbols.
Proposal 4: SBFD operation in SSB symbols is not supported. FFS: Gap between the end of SSB symbols and the start of SBFD symbols.
SBFD operation in symbols configured as DL in TDD-UL-DL-ConfigCommon
For symbols configured as DL in TDD-UL-DL-ConfigCommon, there are two options. In option 1, DL receptions outside semi-statically configured DL subbands are not allowed in the symbols. In option 2, DL receptions outside semi-statically configured DL subbands are allowed in the symbols. In our view, option 2 should be supported since it should be up to the gNB to convert the symbols to DL-only symbols to adapt to the traffic needs.
There are two signaling methods to convert the symbols to DL-only symbols. In the first signaling method, DCI formats for scheduling PDSCH outside DL subbands for SBFD-aware UEs are used to convert the symbols to DL-only symbols. In the second signaling method, a group common DCI format for SBFD-aware UEs are used to convert the symbols to DL-only symbols. In our view, both signaling methods should be supported. The first signaling method should work well to convert SBFD symbols to DL-only symbols if there is no UL transmission configured in the SBFD symbols. Otherwise, the second signaling method should be used to cancel the UL transmissions configured in the SBFD symbols.
Proposal 5: For SBFD-aware UEs, DL receptions outside semi-statically configured DL subband(s) are allowed in a symbol configured as DL in TDD-UL-DL-ConfigCommon.
SBFD operation in symbols configured as DL in TDD-UL-DL-ConfigCommon
For symbols configured as flexible in TDD-UL-DL-ConfigCommon, there are three options. In option 1, DL receptions outside semi-statically configured DL subbands are not allowed and UL transmissions outside semi-statically configured UL subband are not allowed. In option 2, DL receptions outside semi-statically configured DL subbands are allowed while UL transmissions outside semi-statically configured UL subband are not allowed. In option 3, DL receptions outside semi-statically configured DL subbands are allowed and UL transmissions outside semi-statically configured UL subband are allowed. In our view, considering the SBFD symbols may be used for DL receptions outside DL subbands or UL transmissions outside UL subband for legacy UEs, option 3 should be supported since it should be up to the gNB to convert the symbols to DL-only or UL-only symbols to adapt to the traffic needs.
Similarly, the two signaling methods described above can be used to convert the symbols to DL-only symbols or UL-only symbols. In the first signaling method, DCI formats for scheduling PDSCH/PUSCH outside DL subbands/UL subband for SBFD-aware UEs are used to convert the symbols to DL-only/UL-only symbols. In the second signaling method, a group common DCI format for SBFD-aware UEs are used to convert the symbols to DL-only symbols or UL-only symbols. In our view, both signaling methods should be supported. The first signaling method should work well to convert SBFD symbols to DL-only symbols or UL-only symbols if there is no UL transmission or DL reception configured in the SBFD symbols. Otherwise, the second signaling method should be used to cancel the UL transmissions or cancel the DL receptions configured in the SBFD symbols.
Proposal 6: For SBFD-aware UEs, DL receptions outside semi-statically configured DL subband(s) are allowed and UL transmissions outside semi-statically configured UL subband are allowed in a symbol configured as flexible in TDD-UL-DL-ConfigCommon.

[bookmark: _Hlk131603178]Transmissions and receptions across SBFD symbols and non-SBFD symbols
Transmissions and receptions across SBFD symbols and non-SBFD symbols in different slots
Since one of the use cases of SBFD operation is coverage enhancement, PUSCH/PUCCH repetitions across SBFD symbols and non-SBFD symbols in different slots should be supported. Some restrictions are needed to avoid increasing UE complexity. For example, the MCS and TBS of PUSCH repetitions across SBFD symbols and non-SBFD symbols in different slots should be the same.
Proposal 7: PUSCH/PUCCH repetitions across SBFD symbols and non-SBFD symbols in different slots is supported.
On the other hand, since legacy DL slots are more likely to be configured as SBFD slots for SBFD operation, there may may not be much DL-only slots when SBFD operation is used. Therefore, discussions on reception across SBFD symbols and non-SBFD symbols in different slots can be deprioritized.

Transmissions and receptions across SBFD symbols and non-SBFD symbols in the same slot
[bookmark: _Hlk131605537]If symbol-level SBFD subband location is supported, a slot may contain SBFD symbols and non-SBFD symbols. It is possible that a channel is contained in both SBFD symbols and non-SBFD symbols in the same slot. There are some issues to map a channel to both SBFD symbols and non-SBFD symbols. For example, the frequency resources of the channel in SBFD symbols may be different from the frequency resources of the channel in non-SBFD symbols. In addition, UL transmission in SBFD symbols and non-SBFD symbols may apply different timing advances to lower gNB self-interference in SBFD symbols. Hence, mapping a channel to both SBFD symbols and non-SBFD symbols should be avoided.
Proposal 8: Mapping a channel to both SBFD symbols and non-SBFD symbols is not supported.
For dynamically scheduled DL receptions and UL transmissions, the gNB can avoid scheduling a channel contained in both SBFD symbols and non-SBFD symbols. For configured DL receptions and UL transmissions, if a configured DL reception or UL transmission is contained in both SBFD symbols and non-SBFD symbols, the configured DL reception or UL transmission is dropped. To avoid impact due to dropping of channels contained in both SBFD symbols and non-SBFD symbols, additional configurations can be provided for DL receptions and UL transmissions in SBFD symbols. The additional configurations configures DL receptions and UL transmissions which are applicable in a slot in case there are configured DL receptions or UL transmissions that are dropped in the slot.
Proposal 9: If a configured DL reception or UL transmission is contained in both SBFD symbols and non-SBFD symbols, the configured DL reception or UL transmission is dropped.
Conclusions
In this contribution, we discussed the issues regarding subband time and frequency location, transmissions and receptions across SBFD symbols and non-SBFD symbols. We have the following proposals:
Proposal 1: Frequency locations of DL and UL subbands are explicitly configured, while frequency locations of guardbands are implicitly derived.
Proposal 2: Periodicity of SBFD subband time locations is the same as the periodicity of the TDD pattern configured by TDD-UL-DL-ConfigCommon.
Proposal 3: Symbol-level SBFD subband time location is supported.
Proposal 4: SBFD operation in SSB symbols is not supported. FFS: Gap between the end of SSB symbols and the start of SBFD symbols.
Proposal 5: For SBFD-aware UEs, DL receptions outside semi-statically configured DL subband(s) are allowed in a symbol configured as DL in TDD-UL-DL-ConfigCommon.
Proposal 6: For SBFD-aware UEs, DL receptions outside semi-statically configured DL subband(s) are allowed and UL transmissions outside semi-statically configured UL subband are allowed in a symbol configured as flexible in TDD-UL-DL-ConfigCommon.
Proposal 7: PUSCH/PUCCH repetitions across SBFD symbols and non-SBFD symbols in different slots is supported.
Proposal 8: Mapping a channel to both SBFD symbols and non-SBFD symbols is not supported.
Proposal 9: If a configured DL reception or UL transmission is contained in both SBFD symbols and non-SBFD symbols, the configured DL reception or UL transmission is dropped.
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