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1. Introduction

In RAN1#110, more details regarding subband non-overlapping full duplex was discussed and agreed [1]:

Agreement

Study the following alternatives with Alt 4 prioritized, for SBFD operation at least for RRC_CONNECTED state.

· SBFD operation Alt 1:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors follow existing specifications without introducing new UE behaviors for SBFD operation at gNB side.

· SBFD operation Alt 2:

· Time and frequency locations of subbands for SBFD operation are not known to UEs. 

· UE behaviors for non-SBFD aware UEs follow existing specifications.

· From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs

· SBFD operation Alt 3:

· Only time location of subbands for SBFD operation is known to SBFD aware UEs. 

· UE behaviors for non-SBFD aware UEs follow existing specifications.

· From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs based on the time location of subbands for SBFD operation 

· SBFD operation Alt 4:

· Both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs. 

· UE behaviors for non-SBFD aware UEs follow existing specifications.

· From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs based on the time and frequency locations of subbands for SBFD operation.

UE capability discussion is held in work item phase.

Agreement

For SBFD operation Alt 4, for an SBFD aware UE configured with an UL subband in an SBFD symbol, study the following options:
· Option 1: The SBFD aware UE does not expect to be scheduled with UL transmission outside the UL subband or to be scheduled with DL reception within the UL subband in the SBFD symbol

· Option 2: The SBFD aware UE does not expect to be scheduled with UL transmission outside the UL subband and may be scheduled with DL reception within the UL subband in the SBFD symbol

· Option 3: The SBFD aware UE does not expect to be scheduled with DL reception within the UL subband and may be scheduled with UL transmission outside the UL subband in the SBFD symbol

· Option 4: The SBFD aware UE may be scheduled with UL transmission outside the UL subband or DL reception within the UL subband in the SBFD symbol

In this contribution, we discuss further details regarding signaling of SBFD and corresponding UE handling.
2. Discussion 
As shown in the introduction, currently SBFD operation Alt 4 is prioritized so that the UE is able to realize an the time/frequency resources for each DL/UL subband. With such information, it could provide UE with sufficient knowledge at least used for handling UL/DL collision. Therefore, RAN1 further discussed four different options regarding whether a UE would expect a conflict of transmission direction of scheduling:

· Option 1: The SBFD aware UE does not expect to be scheduled with UL transmission outside the UL subband or to be scheduled with DL reception within the UL subband in the SBFD symbol

· Option 2: The SBFD aware UE does not expect to be scheduled with UL transmission outside the UL subband and may be scheduled with DL reception within the UL subband in the SBFD symbol

· Option 3: The SBFD aware UE does not expect to be scheduled with DL reception within the UL subband and may be scheduled with UL transmission outside the UL subband in the SBFD symbol

· Option 4: The SBFD aware UE may be scheduled with UL transmission outside the UL subband or DL reception within the UL subband in the SBFD symbol

 As currently the signaling details of subband SFI has not agreed yet, the implication of subband SFI is unclear it also becomes difficult to settle which option is most efficient. If subband SFI is rather semi-static, it means the subband SFI would provide a rough arrangement of transmission direction, which could be further fine-tune subject to real UL/DL traffic condition. Thus, it should be allowed for gNB to update/override the subband SFI, e.g. with scheduling DCI, to avoid hard split of DL frequency resource and UL frequency resource. In other words, one of option 2, 3, or 4 would at least preferable under such assumption. On the other hand, if the subband SFI is signalled in a timely manner, the subband SFI could provide a very precise situation for transmission direction so that transmission direction collision could be considered as an error case. Therefore a joint design between signalling details of subband SFI and scheduling handling/constraint is preferred.
Observation 1: Different option of scheduling handling/constraint would be preferred subject to signaling details of subband SFI.

Proposal 1: A joint design of scheduling expectation and signaling details of subband SFI is conducted by RAN1.

Proposal 2: If subband SFI is designed in a semi-static manner, at least one of option 2, 3, or 4 should be considered.

    Besides, in legacy SFI operation, DCI-based transmission/reception and higher layer configured transmission/reception are handled in different ways. DCI is not allowed to provide a conflict transmission direction (at least for single slot scheduling), while for higher layer based scheduling, conflict transmission direction is allowed since it’s difficult for gNB to ensure consistent transmission direction across multiple slot. We would expect such spirit is inherited when discussion UE collision handling in view of subband SFI. As a consequence different scheduling assumption options among the four options could be preferred for DCI-based transmission/reception and configured-based transmission/reception.
Observation 2: Collision handling rules are separately designed for DCI-based transmission/reception and configured-based transmission/reception.

Proposal 3: when discussing the following four option, the “scheduling” based on DCI or “scheduling” based on configuration may need to be distinguished/separately considered as preferred options for the two types of scheduling could be different: 
· Option 1: The SBFD aware UE does not expect to be scheduled with UL transmission outside the UL subband or to be scheduled with DL reception within the UL subband in the SBFD symbol

· Option 2: The SBFD aware UE does not expect to be scheduled with UL transmission outside the UL subband and may be scheduled with DL reception within the UL subband in the SBFD symbol

· Option 3: The SBFD aware UE does not expect to be scheduled with DL reception within the UL subband and may be scheduled with UL transmission outside the UL subband in the SBFD symbol

· Option 4: The SBFD aware UE may be scheduled with UL transmission outside the UL subband or DL reception within the UL subband in the SBFD symbol

3. Conclusion

In this contribution, we discuss issues related to details design ofsubband non-overlapping full duplex and have the following observations/proposals:
Observation 1: Different option of scheduling handling/constraint would be preferred subject to signaling details of subband SFI.

Proposal 1: A joint design of scheduling expectation and signaling details of subband SFI is conducted by RAN1.

Proposal 2: If subband SFI is designed in a semi-static manner, at least one of option 2, 3, or 4 should be considered.

Observation 2: Collision handling rules are separately designed for DCI-based transmission/reception and configured-based transmission/reception.

Proposal 3: when discussing the following four option, the “scheduling” based on DCI or “scheduling” based on configuration may need to be distinguished/separately considered as preferred options for the two types of scheduling could be different: 
· Option 1: The SBFD aware UE does not expect to be scheduled with UL transmission outside the UL subband or to be scheduled with DL reception within the UL subband in the SBFD symbol

· Option 2: The SBFD aware UE does not expect to be scheduled with UL transmission outside the UL subband and may be scheduled with DL reception within the UL subband in the SBFD symbol

· Option 3: The SBFD aware UE does not expect to be scheduled with DL reception within the UL subband and may be scheduled with UL transmission outside the UL subband in the SBFD symbol

· Option 4: The SBFD aware UE may be scheduled with UL transmission outside the UL subband or DL reception within the UL subband in the SBFD symbol
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