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1. Introduction

In RAN1#111, further details regarding subband non-overlapping full duplex was discussed and agreed [1]:
Agreement

For a SBFD aware UE semi-statically configured with UL subband in a SBFD symbol configured as DL in TDD-UL-DL-ConfigCommon, the following is agreed as baseline in the RAN1 study:
· UL transmissions within UL subband are allowed in the symbol

· UL transmissions outside UL subband are not allowed in the symbol

· Frequency locations of DL subband(s) are known to the SBFD aware UE
· The frequency location of DL subband(s) can be explicitly indicated or implicitly derived
· DL receptions within DL subband(s) are allowed in the symbol

· Note: UL transmissions are within active UL BWP and DL receptions are within active DL BWP in the symbol

Agreement

For SBFD operation in a symbol configured as flexible in TDD-UL-DL-ConfigCommon, study the following options for SBFD aware UEs,

Option 1: 

· UL transmissions within UL subband are allowed in the symbol

· UL transmissions outside UL subband are not allowed in the symbol

· Frequency locations of DL subband(s) are known to the SBFD aware UE

· DL receptions within DL subband(s) are allowed in the symbol

· FFS: Whether DL receptions outside DL subband(s) are allowed or not in the symbol

Option 2: 

· UL transmissions within UL subband are allowed in the symbol

· The RBs outside the UL subband can be used as either UL, or DL excluding guardband(s) if used, in the symbol from gNB’s perspective, and the transmission direction for all those RBs is the same

· FFS: SBFD aware UE behaviours

· FFS: Whether or not signalling of guardband(s) is needed
· FFS: Whether or not the symbol can be converted to a DL-only symbol
· Frequency locations of DL subband(s) are known to the SBFD aware UE

· DL receptions within DL subband(s) are allowed in the symbol

Note: UL transmissions are within active UL BWP and DL receptions are within active DL BWP in the symbol for both options. For all RBs outside the UL subband, UE cannot use separate RBs for DL and UL simultaneously
In RAN#112, there are some discussion related to dynamic SBFD [2]:
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.

In this contribution, we discuss further details regarding signaling of SBFD and corresponding UE handling. Note that it is a revision of R1-2301650.
2. Discussion 
As shown in the introduction, currently there is discussion related to whether to enable dynamic SBFD by allowing transmission with a certain direction outside the corresponding subband. As currently the signaling details of subband SFI has not agreed yet (though it would be more likely in a rather semi-static fashion), it would be unclear if allowing synamic SBFD is beneficial or not. 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, dynamic SFBD 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 whether to allow dynamic SBFD is preferred.
Observation 1: Different option of scheduling handling/constraint for dynamic SBFD would be preferred subject to signaling details of subband SFI.

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

Proposal 2: If subband SFI is designed in a semi-static manner, dynamic SFBFD should be considered.

     Based on the progress made in RAN1#111, for an SBFD symbol configured as DL by RRC, the scheduling assumption is mostly done and the only thing left open is whether to allow DL reception outside DL subband.  For an SBFD symbol configured as flexible by RRC, there are currently two options available and the following two aspects are open: (1) whether to allow UL transmission outside UL subband (2) whether to allow DL reception outside DL subband.  It is much simpler to strive for same or similar handling for SBFD symbol configured as DL and for SBFD configured as flexible. Furthermore, it is also important to ensure a SBFD capable UE is not too worse than a legacy UE, e.g. in terms of scheduling flexibility. Since a legacy UE could be schedule either DL or UL for entire BWP bandwidth on a symbol configured as flexible by RRC, it is much preferable to keep this possibility to some extent. Also, as DL subband and UL subband are very likely to be configured semi-statically, limiting DL/UL within its associated subband is restrictive and may not fit the desired DL/UL traffic. Considering all these aspects, it is more natural to allow DL reception outside DL subband for both DL symbol and flexible symbol and to allow UL transmission outside UL subband for flexible symbol.
Observation 2: Not to confine UL transmissions and/or DL reception within associated subband only could be beneficial in terms of commonality with legacy and traffic variation.

A further aspect could be how to allow UL transmission/DL reception outside its associated subband. There are some proposals to introduce new signaling to fallback to legacy behavior for an SBFD symbol. There could be extra flexibility provided by such a new signaling, while it also causes come with extra specification efforts as well as complication of operation. Therefore, it is preferred to use existing signaling to achieve this purpose.  One such candidate is scheduling DCI. Since gNB is able to have a full picture of scheduling, e.g. where is guard band and required size of guard band, FDRA could be used to reveal the resource where UL/DL could occur for a given slot. UE could simply follow the scheduling DCI to perform UL transmission or DL reception irrespective of whether it’s outside associated subband or not.
Observation 3: Scheduling DCI is used to indicate allowance of UL transmissions and/or DL reception outside its associated subband.
Proposal 3: For a SBFD aware UE semi-statically configured with UL subband in a SBFD symbol configured as DL in TDD-UL-DL-ConfigCommon, DL receptions scheduled by DCI outside DL subband(s) are allowed in the symbol. 
Proposal 4: For a SBFD aware UE semi-statically configured with UL subband in a SBFD symbol configured as flexible in TDD-UL-DL-ConfigCommon, DL receptions scheduled by DCI outside DL subband(s) and UL transmissions scheduled by DCI outside UL subband(s)are allowed in the symbol. 
3. Conclusion

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

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

Proposal 2: If subband SFI is designed in a semi-static manner, dynamic SFBFD should be considered.

Observation 2: Not to confine UL transmissions and/or DL reception within associated subband only could be beneficial in terms of commonality with legacy and traffic variation.

Observation 3: Scheduling DCI is used to indicate allowance of UL transmissions and/or DL reception outside its associated subband.
Proposal 3: For a SBFD aware UE semi-statically configured with UL subband in a SBFD symbol configured as DL in TDD-UL-DL-ConfigCommon, DL receptions scheduled by DCI outside DL subband(s) are allowed in the symbol. 
Proposal 4: For a SBFD aware UE semi-statically configured with UL subband in a SBFD symbol configured as flexible in TDD-UL-DL-ConfigCommon, DL receptions scheduled by DCI outside DL subband(s) and UL transmissions scheduled by DCI outside UL subband(s)are allowed in the symbol. 
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