3GPP TSG RAN WG1 #111			                                     R1- 2211362
Toulouse, France, November 14th – 18th, 2022


Source: 	     Xiaomi
[bookmark: Title]Title:		     Discussion on subband non-overlapping full duplex

Agenda item:    9.3.2
[bookmark: DocumentFor]Document for:  Discussion 

Introduction
In RAN1#110bis e-meeting, subband non-overlapping full duplex was discussed and the following agreements were achieved:
	Agreement
For SBFD operation at least for RRC CONNECTED state, it is agreed that SBFD operation Alt 4 is the baseline.
· 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.

Agreement
For semi-static configuration of subband frequency locations for SBFD operation, at least explicit indication of frequency location of UL subband is required.
· FFS: Whether frequency location of other subbands types is explicitly indicated or implicitly determined.

Agreement
Study impact and potential enhancements of CSI-RS resource set frequency domain resource allocation and CSI reporting configuration across non-contiguous DL subbands.

Agreement
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 
· If there are, whether/how to avoid/handle such collision cases (as second step)

Agreement
Study impact/potential enhancements for UE-to-UE CLI-RSSI measurement/report considering non-contiguous measurement resource in frequency.

Agreement
Study whether SBFD operation in SSB symbols is supported or not.

Agreement
For SBFD operation within a TDD carrier, it is agreed that SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies is the baseline.

[bookmark: OLE_LINK4]Agreement
The maximum number of UL subbands for SBFD operation in an SBFD symbol (excluding legacy UL symbol) within a TDD carrier is one for the study in RAN1.
· The UL subband can be located at one side of the carrier.
· The UL subband can be located at the middle part of the carrier, subject to RAN4’s study and conclusion
Note: RAN1 considers the above two possibilities unless RAN4 concludes that any one is infeasible.
Note: Two UL subbands for SBFD operation in an SBFD symbol within a TDD carrier due to SBFD operation in legacy UL symbols is subject to further RAN1 discussions which is 2nd priority as per RAN guidance.
Send an LS to RAN4 to inform the above agreement. If RAN4 has response, it will be taken into account but in the meanwhile, RAN1 work will continue based on the above.

Agreement
For semi-static configuration of subband time locations for SBFD operation, it is agreed that explicit configuration of SBFD subband time locations within a period is the baseline.



In this contribution, we provide our analyses and views on the subband non-overlapping full duplex.
Discussion
In RAN1#110bis e-meeting, it was agreed that SBFD operation alt 4, i.e. both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs, is the baseline for at least RRC CONNECTED state. Hence, we focus on SBFD operation alt 4 and provide our views on the procedure/mechanism/issues for realizing non-transparent SBFD operation.

Time domain configuration/indication for UL subband

In previous meeting, it was agreed that explicit configuration of SBFD subband time locations within a period is the baseline. [1] Accordingly, we need to clarify how to determine the period. A straightforward direction is to configure SBFD subband time location within a period equal to one or multiple slot configuration periods determined by TDD UL DL configuration. Basically, there are different cases of TDD frame structure determination, which are summarized as below:
· Case#1: TDD frame structure with single periodicity is configured by tdd-UL-DL-ConfigurationCommon only
· Case#2: TDD frame structure with two periodicities is configured by tdd-UL-DL-ConfigurationCommon only
· Case#3: TDD frame structure is configured by tdd-UL-DL-ConfigurationCommon, and  tdd-UL-DL-ConfigurationDedicated additionally
· Case#3-1: single periodicity
· Case#3-2: dual periodicity
· Case#4: Network doesn’t provide any TDD UL-DL configuration, i.e. all the symbols are regarded as semi-static flexible symbol

For case#1, gNB provides UE a slot configuration within a periodicity, i.e. P milliseconds, via SIB1.  Generally speaking, the first N consecutive slot within period P are DL slots and the last M consecutive slots within period P are UL slots. Additionally, several DL symbols can be configured immediately after N DL slots and several UL symbols can be configured before the M UL slots. The left symbols are semi-static flexible symbols. In this case, the period of configuring SBFD subband time location can be equal to TDD periodicity. For example, a SLIV-like mechanism can be used to indicate time location of SBFD subband, i.e. indicate the starting position and the length. 


Figure 1: Example of SBFD subband time location based on single TDD periodicity

For case#2, gNB configures dual TDD periodicity which are denoted as P and P2. For each periodicity, the configuration is same as the single periodicity illustrated in case#1. It should be noted that there is not restriction on the length of each periodicity. Any {P, P2} combination satisfies the condition that P+P2 divides 20 msec is supported. In the other words, the TDD frame structure corresponding to each period can be totally different from each other. Consequently, it is quite difficult to use single SLIV indication to indicate the time location of SBFD subband. For example, assuming the reference SCS=15 kHz with P=3 msec and P2=2 msec. The specific TDD frame structure is shown in Figure 2.  Obviously, the situation is much more complicated compared with case#1.  Here we still take SLIV-like mechanism as example. It is not clear whether a time domain indication is applied to two periodicity or it is applied to each periodicity respectively. If we follow the former understanding, a single SLIV is not sufficient to indicate time location of a UL subband in two TDD periodicities as the DL regions across two periodicity are discrete. On the other hand, the latter understanding bring restriction on the time domain location, as gNB has to guarantee the indicated time domain location does not exceed each TDD periodicity.


Figure 2: Example of SBFD subband time location based on dual TDD periodicity

For case#3, a slot level TDD structure can be indicated by tdd-UL-DL-ConfigurationDedicated on top of tdd-UL-DL-ConfigurationCommon. The UE-dedicated signalling is used to configure the slot structure of each semi-static flexible slot.  One example is shown in Figure 3, where two switching points are configured. Similar issues as case#2, a SLIV-like method is incapable to indicate the discrete time domain resources for subband.


Figure 3: Example of SBFD subband time location based on common TDD+UE-dedicated TDD

Case#4 is a special case wherein all the slots are semi-static flexible. There is no reference TDD periodicity. Therefore, gNB needs to configure a period within which SBFD subband is configured.

As analysed above, existing TDD periodicity provided by tdd-UL-DL-ConfigurationCommon cannot be directly reused as the period for configuring SBFD subband tome domain location.

Observation 1: TDD periodicity provided by tdd-UL-DL-ConfigurationCommon cannot be directly reused as the period for configuring SBFD subband tome domain location.

Furthermore, it can be also observed that discrete DL region in time domain is a typical case. SLIV-like mechanism is not sufficient for indicating SBFD time location for discrete DL region.  Accordingly, bitmap based method can be used to indicate SBFD time location within a time period. The time unit can be further discussed.

Proposal 1: Bitmap based method can be used to indicate SBFD time location within a time period.
· FFS: the time unit of bitmap

In generic, gNB can indicate SBFD subband time location via either cell-specific signalling or UE-dedicated signalling. For cell-specific signalling, all SBFD capable UEs belonging to the same cell has unified subband in time domain. It is friendly to configuration from network perspective as gNB only needs to deliver same indication to all the UE. However, it loses flexibility to some extent. Given different UE may be interested in different traffic, SBFD UE may have different requirement on subband. UE-dedicated signalling is expected to carter to UE-specific requirement. Furthermore, UE-dedicated signalling can indicate SBFD subband time location according to UE-dedicated TDD UL-DL configuration. On the other hand, a SBFD subband with cell-specific time location can also be realized by UE-dedicated RRC signalling, i.e. gNB configures same time location for each UE.

Proposal 2: UE-dedicated RRC signalling is slightly preferred to configure SBFD subband time location.

It was discussed whether dynamic indication is supported for SBFD subband time location. The motivation is to improve scheduling flexibility and to adapt traffic load. For example, SBFD subband can be indicated with a longer duration in time domain once if uplink traffic load goes up. It is beneficial to improve UL performance. However, gNB can also configure a SBFD subband with sufficient time domain resources at the first place via semi-static signalling.  One example is shown in Figure 4, wherein a UL subband is configured to locate on all the DL symbols within a period. In this sense, UL scheduling flexibility and performance is guaranteed. From this perspective, dynamic indication for subband time location does not provide additional benefits. On the other hand, it may impact the scheduling flexibility of DL for a SBFD aware UE in the other way around if we assumes SBFD UE only expects transmission on the UL subband in SBFD slot. However, the UE behaviour on SBFD slot is still under discussion, wherein several options are raised. For example, if SBFD aware UE can receive DL in the UL subband according to DL assignment, it is not an issue for DL scheduling flexibility.


Figure 4: Example of SBFD subband existing in all DL symbols


[bookmark: OLE_LINK5]Observation 2: Before deciding whether dynamic indication is supported for SBFD subband time location, we need to firstly clarify UE behaviour in SBFD slot.

Frequency domain configuration/indication for UL subband

In RAN1#110bis e-meeting, the following agreement was achieved.
	Agreement
For semi-static configuration of subband frequency locations for SBFD operation, at least explicit indication of frequency location of UL subband is required.
· FFS: Whether frequency location of other subbands types is explicitly indicated or implicitly determined.



There are three types of frequency resource in SBFD symbol, i.e. UL subband, DL subband and guard band. gNB at most needs to indicate or determine two out of these three subbands. The frequency location of the left third subband can be automatically determined in SBFD symbols. For example, DL subbands within an active DL BWP can be derived from the information of UL subband and guard band. Then we can focus on one issue: whether explicit configuration/indication is needed for determining guard band. If the answer is yes, gNB needs to explicitly indicate either DL subbands or guard band. Otherwise, explicit indication of frequency location of UL subband is sufficient.

Basically, the definition of guard band needs RAN4 involvement. For example, the guard band size required to suppress SI sufficiently and where the guard band locates, i.e. out of UL subband or included in UL subband. As one example, guard bands are included in UE channel bandwidth which cannot be used for transmission/reception. No matter which direction is adopted in the end, it seems no explicit indication is needed as it is totally RAN4 work.

Based on the minimum requirement of guard band, gNB schedules DL in DL subband for legacy UE and UL in UL subband for SBFD aware UE with guaranteeing the guard band is sufficient.

Proposal 3: Send LS to RAN4 and consult RAN4 how guard band between DL subband and UL subband is determined.

Currently, the frequency resources of UL BWP and DL BWP is indicated via SLIV. That is gNB indicates the starting RB index and the number of RBs of a BWP within a carrier. The reference point is CRB#0 and the offset to the reference point is indicated via offsetToCarrier. Considering the frequency location of SBFD subband is flexible, i.e. its size can be smaller than or equal to a BWP, it is straightforward to reuse the same mechanism indicating frequency resource of a BWP.

Proposal 4: Reuse the same mechanism of configuring BWP to configure the frequency locations of subband for SBFD operation, i.e. the starting position and length are indicated.

In addition to semi-static configuration of subband frequency locations for SBFD operation, dynamic mechanism was also discussed. There is concern on gNB filter design if the frequency range can dynamically change. 
Dynamic indication can adjust the size of a UL subband so that it can alleviate the impacts on legacy DL transmission on the DL subband. For example, if UL traffic goes low, gNB can indicate a smaller UL subband. Consequently, the DL subband is enlarged and more resources can be used for DL transmission. However, it again highly depends on the UE behaviour in SBFD symbols, which is still open. For example, if a SBFD aware UE supports DL reception within UL subband, dynamic UL subband size changing doesn’t provide any additional benefits for DL performance. Also, dynamic indication is not a free meal and we have to spend lots of efforts on standardization. 

Observation 3: Before deciding whether dynamic indication is supported for SBFD subband frequency location, we need to firstly clarify UE behaviour in SBFD slot.

Similar to time domain location indication, there are two directions for semi-static configuration of subband frequency locations for SBFD operation, i.e. via cell-specific signalling or via UE-dedicated signalling.  From flexibility perspective, we slightly prefer UE-dedicated signalling.


Proposal 5: UE-dedicated RRC signalling is slightly preferred to configure SBFD subband frequency location.


UE behaviour in SFBD symbols
Regarding to Alt 4, we further discussed how to schedule a SBFD aware UE on SBFD slot. Four options were raised as shown below:
· 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
The merits of alt 4, e.g. good interference mitigation, simple UL/DL multiplexing, low latency of random access, come from the deterministic UL subband configuration. The spirit of alt 4 is to confine the uplink transmission within the UL subband. If UL transmission outside the UL subband is allowed, it makes the explicit UL subband meaningless. It is very difficult for gNB to exchange scheduling information for interference mitigation purpose. The intra-subband gNB-to-gNB CLI on the DL subband would significantly degrades the uplink performance. Actually, from the lessons we learned from Rel-16 CLI, the deployment scenario with adjacent channel gNB-to-gNB CLI is not recommended due to the significant performance degradation. For SBFD operation, the gNB-to-gNB CLI is much more severe as neighbouring gNBs are deployed on the same band. On the other hand, it may be not necessary to preclude gNB to schedule DL on the UL subband. Actually, it is the legacy behaviour on DL symbol. The gNB-to-gNB CLI can be well handled by the gNB via exchanging information of whether DL transmission is intended on the UL subband. For example, if the aggressor cell is going to transmit DL on the UL subband, the victim will not schedule UL transmission on the UL subband.

Proposal 6: For SBFD operation Alt 4, for an SBFD aware UE configured with an UL subband in an SBFD symbol, further study the following two 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

Mechanisms of SBFD operation
In RAN1#110bis e-meeting, we discussed SBFD operation with achieving the following agreement:
	Agreement
For SBFD operation within a TDD carrier, it is agreed that SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies is the baseline.



Additionally, another potential solution for SBFD operation within a TDD carrier is BWP-based SBFD. The basic idea is to introduce a UE capability of simultaneously supporting multiple active BWP pairs. However, it would be a stringent requirement on UE capability which needs careful and comprehensive study. Secondly, it will introduce BWP switching delay inevitable. The delay comes from switching between the normal DL BWP and the duplex-DL BWP, vice versa. One example is shown as below. The delay components need further study as it is different from DL-DL BWP switching or UL-UL BWP switching. At least it needs more time on transmitter and receiver transition additionally.


Figure 5: Delay of BWP based SBFD
Last but not least, one basic idea behind BWP based SBFD is to configure TDD UL DL configuration per BWP. It is a fundamental change on TDD UL DL configuration as currently it is configured per cell. UE firstly determines the slot type and direction, i.e. DL, UL or flexible, then it determines UL or DL BWP is applied. If TDD UL-DL configuration is configured per BWP, the standard impacts may be uncontrollable.

Based on the aforementioned analyses, BWP-based SBFD operation should be precluded:
Proposal 7: BWP-based SBFD operation is not supported in Rel-18 duplex enhancement.

Beyond SBFD operation within a TDD carrier, it was also discussed that SBFD operation across carriers, called HDCA-SBFD. The nature of HDCA-SBFD is to regard carrier as subband and allow directional conflicts between carriers within the same band. However, we note that there is nothing about HDCA-SBFD in the SID of Rel-18 duplex enhancement. From this perspective, it is out of scope. On the other hand, we don’t see any bonus compared to single carrier mechanism.  Furthermore, we need to define new UE behaviour for supporting HDCA-SBFD, e.g. currently it is not allowed different directions on carriers within the same band. We may need to study/define the UE behaviour case by case, e.g. Semi-SFI+Semi-SFI, Semi-SFI+Dynamic SFI, Dynamic SFI + Semi-SFI, Dynamic SFI + Dynamic SFI. It will introduce jumbo standard workload.  Furthermore, the carrier used as UL subband basically has an UL dominated TDD-UL-DL configuration. Considering the carrier is also configured to the other UEs, including legacy UE, it will introduce improper TDD configuration for the non-target UE.

Proposal 8: Half duplex CA based SBFD operation is not supported in Rel-18 duplex enhancement.

Scheduling aspects related to SBFD

For unpaired spectrum, guard period is needed between DL region and UL region.  Basically, the guard period is expected to provide sufficient time between DL region and UL region. For example, UE needs time to conduct DL-to-UL switching and TA for time alignment at gNB side. Currently the guard period is covered by flexible slot and the length of guard period is up to implementation. Similarly, guard period is also needed between the last OFDM symbol in DL region to the first OFDM symbol in UL subband. One example is shown in Figure 6, wherein DL-to-UL switching point between DL slot and UL subband is needed in addition to the legacy guard period.  The additional DL-to-UL switching point can be configured explicitly or implicitly, either in DL slots or in UL subband. However, the overhead should also be carefully evaluated as the guard period cannot be used for transmission and reception. Additional DL-to-UL switching point would reduce the spectrum utilization.
[image: ]
Figure 6: Examples of DL to UL switching point between DL and UL subband


For legacy TDD, uplink frame number  for transmission from the UE shall start  before the start of the corresponding downlink frame at the UE. The purpose is to achieve an aligned TDD timing at gNB side, together with UE specific TA. The Uplink-downlink time relation can be explained by Figure 7. As there is always flexible symbol between DL symbol and UL symbol, inter-slot interference caused by time advance at UE side can be avoided. 


Figure 7: Uplink-downlink timing relation

For SBFD aware UE, UL subband is configured in DL slots. An example is shown in Figure 8, wherein assuming UL subband is configured in DL slot#2 to DL slot#5. As there is a back-to-back transmission between DL slot#2 and UL subband in slot#3, the time advance for uplink transmission would lead to UL-DL conflicts at UE side. Furthermore, it also bring co-channel intra-subband UE-to-UE CLI for the legacy UE. Some companies propose to configure a zero value for NTA,offset. Considering a UE determines TA not only according to NTA,offset but also UE-specific TA value carried by Msg2 or MAC CE, it doesn’t really resolve the issue. Furthermore, NTA,offset =0 will break the timing alignment at gNB side, which is not expected.
In order to resolve the inter-slot interference between SBFD slot and non-SBFD slot, as well provide sufficient time for DL-to-UL switching, a guard period should be assumed between the last DL symbol in DL slot and the first UL symbol in UL subband. 


Figure 8: Timing alignment due to back-to-back DL and UL

Proposal 9: Further study how to configure or determine the guard period between DL region and UL subband.

As analysed aforementioned, the bandwidth of UL subband configured in a DL slot can be different from that of active UL BWP. In this case, the bit length of FDRA in a DCI scheduling PUSCH on the UL subband may not equal to that of a DCI scheduling PUSCH on normal UL slot. Consequently, it may introduce a new payload size in addition to the current three DCI sizes scrambled by C-RNTI.  It will complicate the DCI alignment procedure which is not preferred. In order to avoid increased complexity of handling DCI alignment, the bit length of FDRA information field should be determined by the active UL BWP, no matter the bandwidth of UL subband equals to that of UL BWP or not.

Proposal 10: If a UL subband is configured via RRC signalling, the bit length of FDRA field in a DCI scheduling uplink on the UL subband is determined by the active UL BWP.

Basically, SBFD operation needs to introduce/define/configure a UL subband for UL transmission on DL symbols. There would be different resource types on SBFD slots, i.e. legacy DL resource and UL resources belonging to UL subband. Considering UE can only transmit uplink or receive downlink at the same time, we should consider how to handle conflicts between UL and DL. There are several conflicting cases on SBFD slot which are list below:
· Type 1: Dynamic DL on the DL subband conflicts with Dynamic UL on the UL subband.
· Type 2: Semi-static DL on the DL subband conflicts with Dynamic UL on the UL subband.
· The semi-static DL includes periodic reference signal, semi-persistent reference signal, SPS PDSCH without DL assignment, etc.
· Type 3: Broadcast DL on the DL subband conflicts with UL on the UL subband.
· The broadcast DL includes Type0/0A/1/2-PDCCH CSS and SSB
· Type 4: Dynamic DL on the DL subband conflicts with semi-static UL on the UL subband, including CG PUSCH, periodic uplink reference signal and periodic PUCCH.
· Type 5: Semi-static DL on the DL subband or on the UL subband conflicts with semi-static UL on the UL subband.
For type 1 and type 5 collision, it should be an error case as gNB has full power to avoid such kind of scheduling and configuration. For type 2 and type 4 collision, dynamic scheduling deserves higher priority which is the generic principle since Rel-15. Regarding type 3 collision, UE should drop uplink transmission in the UL subband due to broadcast DL usually provide essential network information. 
Proposal 11: The following principles should be considered for handling UL/DL collision on the SBFD slots:
· SBFD UE doesn’t expect collision between dynamic DL and dynamic UL
· SBFD UE doesn’t expect collision between semi-static DL and semi-static UL
· Dynamic DL/UL has higher priority when it conflicts with semi-static UL/DL
· Broadcast DL has higher priority when it conflicts with UL on the UL subband

SBFD operation in UL symbols
In RAN#96 plenary meeting, it was concluded that ‘UL symbol as 2nd priority is accepted, no intended suspension of continuation of work in WGs’. From our understanding, the intention of the conclusion is to deprioritize the discussion on whether to support DL subband on UL symbols. When we finish the discussion or the design of UL subband on DL symbols becomes mature, we can discuss whether to support DL subband on UL symbols.
As discussed during preparation phase of Rel-18 NR duplex operation, the motivation of supporting full duplex within a slot is to enhance the uplink transmission, in terms of coverage, latency and capacity. It is also captured in the justification section of SID, which is excerpted as below:
	[bookmark: _Hlk89819308]TDD is widely used in commercial NR deployments. In TDD, the time domain resource is split between downlink and uplink. Allocation of a limited time duration for the uplink in TDD would result in reduced coverage, increased latency and reduced capacity. As a possible enhancement on this limitation of the conventional TDD operation, it would be worth studying the feasibility of allowing the simultaneous existence of downlink and uplink, a.k.a. full duplex, or more specifically, subband non-overlapping full duplex at the gNB side within a conventional TDD band.
< -----omitted text---->
This study aims to identify the feasibility and solutions of duplex evolution in the areas outlined above to provide enhanced UL coverage, reduced latency, improved system capacity, and improved configuration flexibility for NR TDD operations in unpaired spectrum. In addition, the regulatory aspects need to be examined for deploying identified duplex enhancements in TDD unpaired spectrum considering potential constraints.


Based on previous discussion and the SID, the common understanding on the type of subband seems to be UL subband, which exists in DL slot and is used for uplink transmission. On the other hand, the motivation of configuring/indicating a DL subband in an uplink slot is unclear.  Considering uplink subband is already on the table, a DL dominated TDD UL-DL configuration is feasible which can certainly guarantee DL performance.  More importantly, configuring/indicating DL subband in an uplink slot has significant impacts on legacy UEs, which is not desired. One example is shown in Figure1 and the interference from UL/DL subband is summarized as below:
· For case a), a UL subband is configured or indicated in a DL slot. For a legacy UE which receives downlink channel or signal, it suffers uplink interference from other UEs in the same cell.
· For case b), a DL subband is configured or indicated in a UL slot. For a legacy UE which transmits uplink channel or signal, gNB suffers downlink interference from cellist own transmitter.
From perspective of legacy UE, the DL interference from same serving cell is much stronger than UL interference from other UE. In the other words, DL subband in a UL slot introduces more significant impacts for legacy UE, which needs carefully study.


Figure 7: Examples of subband type for duplex operation
Proposal 12: For subband non-overlapping full duplex, it cannot be applied to UL symbols.

Conclusion 
In this contribution, we provide our views on subband non-overlapping full duplex. We have the following observations:

Observation 1: TDD periodicity provided by tdd-UL-DL-ConfigurationCommon cannot be directly reused as the period for configuring SBFD subband tome domain location.
Observation 2: Before deciding whether dynamic indication is supported for SBFD subband time location, we need to firstly clarify UE behaviour in SBFD slot.
Observation 3: Before deciding whether dynamic indication is supported for SBFD subband frequency location, we need to firstly clarify UE behaviour in SBFD slot.

Based on the aforementioned discussion, we have the following proposals:

Proposal 1: Bitmap based method can be used to indicate SBFD time location within a time period.
· FFS: the time unit of bitmap
Proposal 2: UE-dedicated RRC signalling is slightly preferred to configure SBFD subband time location.
Proposal 3: Send LS to RAN4 and consult RAN4 how guard band between DL subband and UL subband is determined.
Proposal 4: Reuse the same mechanism of configuring BWP to configure the frequency locations of subband for SBFD operation, i.e. the starting position and length are indicated.
Proposal 5: UE-dedicated RRC signalling is slightly preferred to configure SBFD subband frequency location.
Proposal 6: For SBFD operation Alt 4, for an SBFD aware UE configured with an UL subband in an SBFD symbol, further study the following two 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
Proposal 7: BWP-based SBFD operation is not supported in Rel-18 duplex enhancement.
Proposal 8: Half duplex CA based SBFD operation is not supported in Rel-18 duplex enhancement.
Proposal 9: Further study how to configure or determine the guard period between DL region and UL subband.
Proposal 10: If UL subband is configured via RRC signalling, the bit length of FDRA field in a DCI scheduling uplink on the UL subband is determined by the active UL BWP.
Proposal 11: The following principles should be considered for handling UL/DL collision on the SBFD slots:
· SBFD UE doesn’t expect collision between dynamic DL and dynamic UL
· [bookmark: _GoBack]SBFD UE doesn’t expect collision between semi-static DL and semi-static UL
· Dynamic DL/UL has higher priority when it conflicts with semi-static UL/DL
· Broadcast DL has higher priority when it conflicts with UL on the UL subband
Proposal 12: For subband non-overlapping full duplex, it cannot be applied to UL symbols.
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