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Introduction
In the previous RAN1#109-e meeting, the following agreements and conclusions were made on subband non-overlapping full duplex [1].
	Agreement at RAN1#109-e:
· Study whether/how to inform the UE of the time and/or frequency location of subbands that gNB would use for SBFD operation.
Agreement at RAN1#109-e:
· Study the impact/potential enhancements of resource allocation in symbols with subbands that gNB would use for SBFD operation.
Agreement at RAN1#109-e:
· At least study SBFD operation within a TDD carrier.
Conclusion at RAN1#109-e:
· For discussion purpose only, SBFD symbol is defined as symbol with subbands that gNB would use for SBFD operation.
Conclusion at RAN1#109-e:
· For discussion purpose, for SBFD operation within a TDD carrier, a SBFD subband consists of 1 RB or a set of consecutive RBs for the same transmission direction.
Agreement at RAN1#109-e:
· The time and frequency location of subbands within a TDD carrier are not fixed in the specification.
· Subject to any RAN4 guidance on minimum or maximum subband and guardband size and subband location within TDD carrier. 
· Note that whether the time and/or frequency location of subbands are informed to UE is separately discussed.


In this contribution, we provide our views on subband non-overlapping full duplex.
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Subband time-frequency location
In the previous RAN1#109-e meeting, it was agreed to study whether/how to inform the UE of the time and/or frequency location of subbands that gNB would use for SBFD operation. We provide our views on time-frequency location for subband non-overlapping full duplex operation.

Semi-static configuration vs Dynamic indication
In RAN1, it should be studied whether/how to semi-statically configure and/or dynamically indicate subband’s time-frequency location to UE which supports Rel-18 duplex operation. Based on the discussion in the RAN1#109-e meeting, at least semi-static configuration can be studied. Then, it should be studied whether to configure subband’s time-frequency location as cell-specifically, UE-specifically, or both.
Considering that different subband configuration among UEs may introduce DL/UL interference in a cell, cell-specific subband configuration can be studied since UEs can be aware of the subband’s time-frequency location in a cell with the cell-specific configuration.
However, UE-specific configuration of subband’s time-frequency location can also be studied considering the fact that a UE can be scheduled only within the UE’s active BWP. Therefore, a subband’s frequency location other than the UE’s active BWP can be useless.
It can be further studied by taking into account method of UL/DL resource partition for SBFD capable UE, which will be described in below.
· Proposal 1: RAN1 to study semi-static configuration of subband’s time-frequency location.
· RAN1 to study cell-specific and/or UE-specific subband configuration.

In addition to semi-static configuration, whether/how to dynamically indicate subband’s time-frequency location can be studied. In Rel-15, dynamic SFI (slot format indication) was introduced for dynamic and flexible slot format indication in time domain for slots not configured as specific format (i.e., DL or UL). Different with Rel-15 dynamic SFI, such dynamic and flexible indication of subband’s time-frequency location may be unnecessary in Rel-18 SBFD since DL subband and UL subband are not dynamically changed in a cell.
Alternatively, if a UE is provided with semi-static configuration of subband’s time-frequency location, dynamic indication for the UE to release the SBFD operation can be studied. For example, a UE operates SBFD by being configured with subband’s time-frequency location for enhanced UL coverage, reduced latency, and improved capacity. After that, the UE can be dynamically indicated to release the SBFD operation according to dynamic change of channel characteristics or traffic types (e.g., increased DL traffic).
Contrary, a UE can be dynamically indicated to activate the SBFD operation, if the UE is not provided with semi-static configuration of subband’s time-frequency location while it is SBFD-capable. For example, a SBFD-capable UE does not operate SBFD by not being configured with subband’s time-frequency location when UL coverage, latency, and capacity are not critical during initial access. After that, the UE can be dynamically indicated to activate the SBFD operation according to dynamic change of channel characteristics or traffic types (e.g., reduced UL coverage). In this case, subband’s time-frequency location should be dynamically indicated to UE since it is not provided with semi-static configuration of subband’s time-frequency location.
· Proposal 2: RAN1 to study dynamic indication to activate/release SBFD operation at the UE in cases that subband’s time-frequency location is semi-statically configured or not.

Method of UL/DL resource partition: SBFD capable UE
[bookmark: _Hlk111241449]In the RAN1#109-e meeting, four potential schemes were listed for method of UL/DL resource partition for SBFD capable UE, i.e., Scheme#1: RB-set based SBFD, Scheme#2: SUL based SBFD, Scheme#3: BWP based SBFD, and Scheme#4: CA based SBFD. Also, it was agreed to study at least SBFD operation within a TDD carrier. Thus, at least Scheme#1 and Scheme#3 can be discussed in this meeting, and we provide our views on whether/how to study those two schemes.

With Scheme#1, 1 RB or a set of consecutive RBs can be used to configure/indicate single DL or UL subband.  A UE can be configured/indicated starting/length of RBs for single DL or UL subband. Similar mechanism in Rel-16 NR-U can be a baseline, but details can be different.
For example, only UL RB-set can be configured/indicated to the UE. Thus, starting/length of RBs for a UL subband can be configured/indicated to the UE, while DL RB-set is not configured/indicated to the UE. Since the motivation of Rel-18 SBFD operation is to improve UL performance, only the scenario with UL subband allocated in legacy DL or F slot/symbol(s) can be considered. Thus, RBs other than configured/indicated as UL subband remain as their original direction (i.e., DL or F) except guard band. Note that location of the guard band can be implicitly determined as between the subbands with different directions. The size of guard band can be determined by gNB configuration or default value. 
Otherwise, both DL RB-set and UL RB-set can be configured/indicated to the UE. However, as discussed above, the necessity should be clarified to study of DL subband in legacy UL or F slot/symbol(s).
If Scheme#1 is considered for semi-static configuration of subband’s time-frequency location, both cell-specific and UE-specific configuration can be studied. With cell-specific configuration, 1 CRB or a set of consecutive CRBs are configured for a UL subband or for both DL and UL subbands within a carrier bandwidth as shown in Figure 1. With UE-specific configuration, 1 PRB or a set of consecutive PRBs are configured for a UL subband or for both DL and UL subbands within an active BWP as shown in Figure 2.
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[bookmark: _Hlk111236063]Figure 1. Scheme#1 with cell-specific configuration of subband time-frequency location.
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[bookmark: _Hlk111236072][bookmark: _Hlk111244679]Figure 2. Scheme#1 with UE-specific configuration of subband time-frequency location.
With Scheme#3, a UE can be aware of UL/DL subbands based on the BWP activated to the UE. For this, some extensions of current BWP operation should be studied. Note that maximum four DL/UL BWP pairs can be configured, and only single DL/UL BWP pair can be activated at a time in the current BWP operation.
As one approach of Scheme#3, multiple BWP pairs can be activated for a UE as shown in Figure 3. If multiple BWP pairs are activated, subbands with different directions can be allocated to the UE since different slot format can be configured per BWP. With this approach, legacy BWP configuration can be reused. However, flexible subband allocation may be an issue since independent slot format can be configured per BWP pair in configuration step.
Otherwise, single BWP can be configured to include multiple slot formats, while only single BWP pair is activated as shown in Figure 4. With this approach, new configuration for SBFD operation can be introduced with flexibility. However, potential issues such as resource allocation with different directions should be studied.
If Scheme#3 is considered for semi-static configuration of subband’s time-frequency location, only UE-specific configuration can be studied since BWP is configured in UE-specific manner in current NR system.
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Figure 3. Multiple BWP pairs activation configured with single slot format.
[image: ]
Figure 4. Single BWP pair activation configured with multiple slot formats.

· Proposal 3: At least Scheme#1 (RB-set based SBFD) and Scheme#3 (BWP based SBFD) can be studied for the SBFD operation within a TDD carrier.
· For the Scheme#1, subband’s time-frequency location can be configured cell-specifically and/or UE-specifically.
· For the Scheme#3, subband’s time-frequency location can be configured UE-specifically.

Potential enhancements for SBFD
In the previous RAN1#109-e meeting, it was agreed to study the impact/potential enhancements of resource allocation in symbols with subbands that gNB would use for SBFD operation. We provide our views on potential enhancement for subband’s non-overlapping full duplex operation.

UE collision handling between DL and UL
In Rel-15 TDD operation, UE behavior was specified among semi-statically configured symbols and dynamically indicated symbols. It was specified how to handle the collisions between DL and UL in time domain.
For the Rel-18 duplex operation, SBFD operation will be supported at the gNB side, while HD operation will be supported at the UE side. Then, collision between DL signal/channel and UL signal/channel can occur in slot/symbol(s).
Therefore, UE behavior to address the collision between DL and UL in frequency domain should be studied. As specified in Rel-15, not only collisions among signals/channels with same priority (e.g., DCI-indicated PDSCH and DCI-indicated PUSCH), but also collisions among signals/channels with different priorities (e.g., SS/PBCH block and higher layer-configured PUSCH.) should be studied.
For example, if a collision occurs between higher layer-configured CSI-RS and DCI-indicated PUSCH, the UE transmits the DCI-indicated PUSCH, and does not receive the higher layer-configured CSI-RS. Otherwise, the UE receives the higher layer-configured CSI-RS and transmits the DCI-indicated PUSCH by rate-matching around collided symbol(s).
· Proposal 4: RAN1 to study the UE behavior for collision cases among following signals/channels with different directions.
· PDCCH monitoring in configured CORESET symbols.
· DCI-indicated DL reception or UL transmission.
· Higher layer configured DL reception or UL transmission.

Conclusion
In this contribution, we discussed subband non-overlapping full duplex and summarize our views as the followings:
· Proposal 1: RAN1 to study semi-static configuration of subband’s time-frequency location.
· RAN1 to study cell-specific and/or UE-specific subband configuration.
· Proposal 2: RAN1 to study dynamic indication to activate/release SBFD operation at the UE in cases that subband’s time-frequency location is semi-statically configured or not.
· Proposal 3: At least Scheme#1 (RB-set based SBFD) and Scheme#3 (BWP based SBFD) can be studied for the SBFD operation within a TDD carrier.
· For the Scheme#1, subband’s time-frequency location can be configured cell-specifically and/or UE-specifically.
· For the Scheme#3, subband’s time-frequency location can be configured UE-specifically.
· Proposal 4: RAN1 to study the UE behavior for collision cases among following signals/channels with different directions.
· PDCCH monitoring in configured CORESET symbols.
· DCI-indicated DL reception or UL transmission.
· Higher layer configured DL reception or UL transmission.
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