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Introduction
[bookmark: _Int_cdnvcNCG]The RAN#102 meeting discussed and defined the Work Item Description on the Evolution of NR Duplex Operation in RP-234035 [1]. In RAN#103, the objective on CLI handling in SBFD is modified to include adjacent channel CLI, and revised WID can be found in RP-247089 [2]. Updated objectives of WID are as follows:
	[bookmark: _Hlk162033105]For subband non-overlapping full duplex (SBFD) operation at gNB side within a TDD carrier:
· Specify semi-static indication of time location of SBFD subbands to UEs in RRC_CONNECTED mode [RAN1, RAN2]
· Indication of time location of SBFD subbands in SIB is not precluded
· Specify semi-static indication of frequency domain location of SBFD subbands to UEs in RRC_CONNECTED mode [RAN1, RAN2]
· Indication of frequency domain location of SBFD subbands in SIB is not precluded
· Specify SBFD operation to support random access in SBFD symbols by UEs in RRC CONNECTED mode [RAN1, RAN2]
· Study and specify, if justified, SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access [RAN1, RAN2]
· RAN#104 to check whether to proceed normative work
· [bookmark: _Hlk153407590]Specify UE transmission, reception and measurement behavior and procedures in SBFD symbols and/or non-SBFD symbols for SBFD aware UE [RAN1, RAN2]
· Transmission and reception behaviors on SBFD subbands configured in DL and/or flexible symbol indicated by TDD-UL-DL-ConfigCommon
· UL transmissions within UL subband only
· DL receptions within DL subband(s) only, except for CLI measurement by the UE outside of the DL subbands
Note: When flexible symbols are used, it is not expected that any legacy Uplink symbol is converted to Downlink/SBFD symbols
· Enhancement on resource allocation in frequency domain in SBFD symbols, including
· resource allocation in frequency domain for PDSCH/CSI-RS across two DL subbands in SBFD symbols
· handling of unaligned boundaries between SBFD subband(s) and RBG, CSI reporting subband, CSI-RS resource, PRG
· Enhancements on physical channels/signals and procedure across SBFD symbols and non-SBFD symbols in different slots, where each transmission/reception within a slot has either all SBFD or all non-SBFD symbols, including
· resource allocation in frequency domain for transmission or reception in SBFD symbols and non-SBFD symbols with different available frequency resource in different slots
· CSI report of which associated CSI-RS instances occur in both SBFD symbols and non-SBFD symbols in different slots
· Configurations for SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols, e.g., resources, frequency hopping parameters, UL power control parameters and/or beam/spatial relation
· Collision handling between DL reception in DL subband(s) and UL transmission in UL subband in a SBFD symbol
· Followings are assumed based on TR 38.858
· SBFD at the gNB side
· Half duplex operation at the UE side
· FR1 and FR2-1
· SBFD operation Option 4, i.e., both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs
· Coexistence between non-SBFD aware UEs (including legacy UEs) and SBFD aware UEs in the cell operating SBFD at gNB side
· SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies
· One UL subband for SBFD operation in an SBFD symbol (excluding legacy UL symbol/slot) within a TDD carrier
· Mechanisms for SBFD operation shall also consider the adjacent channel coexistence between two operators




Discussion
Indication of time and frequency location of SBFD sub-bands
In the workplan for the evolution of NR duplex operation [3], it was proposed that RAN1#117 will have a discussion on the detailed design of the indication of time and frequency location of SBFD. In RAN1#116, it was agreed that, for RRC-connected mode UEs, at least cell-specific configuration on time and frequency (working assumption) location of SBFD sub-bands is supported within a TDD carrier. Here, we are discussing the detailed design of indicating the time and frequency location of SBFD bands.
An example of an SBFD frame structure containing SBFD slots is shown in Figure 1.  It has a mix of downlink slots (1), uplink slots (1), and SBFD slots (3). In the first SBFD slot (X), there is a possibility of having downlink symbols (occupying the complete band) (2), a guard period required to switch from receiver mode to transmitter mode for the UE, and uplink symbols (6) in the uplink subband. To capture the information of SBFD time allocations in TDD frame structure, the following fields are required:
•	Number of SBFD slots in the given TDD transmission periodicity
•	Number of SBFD uplink symbols in the 1st SBFD slot
•	Number of SBFD downlink symbols in the 1st SBFD slot
Other information related to TDD frame structure, like Transmission Periodicity, number of downlink slots, and number of uplink slots, are derived from the TDD-UL-DL-ConfigCommon, or it can be included in SBFD-UL-DL-ConfigCommon, so that the UE’s can get all the information related to frame structure by decoding one IE only.
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[bookmark: _Ref166104084]Figure 1: Frame structure showing SBFD slots
Proposal 1:  Similar to TDD-UL-DL ConfigCommon, a new Information Element is required to indicate SBFD structure in time domain. Any modification in TDD-UL-DL ConfigCommon will mislead the operation of non SBFD (legacy) UEs.
Proposal 2: Information on the Number of SBFD slots, Number of SBFD uplink symbols, and Number of SBFD downlink symbols are required to represent the SBFD time configuration in a TDD frame structure.

In RAN1#117, the following agreement was reached on the frequency location of sub bands.
	Agreement
For cell-specific configuration of frequency locations of SBFD subbands,
· Option 1: Cell-specific frequency locations of SBFD subbands are separately configured for each SCS configuration in SCS-SpecificCarrierList.
· For each SCS configuration, the reference starting PRB is the PRB determined by the SCS configuration and offsetToCarrier corresponding to this subcarrier spacing.




Frequency Information of SBFD will have downlink and uplink subband frequency information as a list, as shown in Figure 2 and the information will be similar to “FrequencyInfoDL.” 
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[bookmark: _Ref166108469]Figure 2: Frequency location indication in the SBFD slot
Proposal 3: Frequency locations of UL subband and DL subband(s) are explicitly configured. Guardband(s) if any are implicitly derived as the RBs which are not within UL subband or DL subband(s).
Proposal 4: In addition to the agreed parameters of SBFD, DL, and UL, sub-band bandwidth parameters are required, and it is expressed in terms of RB. 

Enhancement on resource allocation in frequency domain for SBFD symbols
	Agreement
Study the feasibility and enhancements to support separate power control and/or spatial relation for SRS, PUCCH and PUSCH in SBFD and non-SBFD symbols in different slots, including repetition and non-repetition, by considering existing schemes, e.g. multi-TRP PUCCH/PUSCH repetition schemes.



When transmitting uplink data on PUSCH, the UE first determines the transmission power at which, it has to send uplink data on PUSCH. UE uses the following equation to determine the PUSCH power based on the information received from the base station [4]
 [image: ]
The PUSCH power for the active BWP of b, for the carrier f, and for serving cell c is calculated in dBm. Here the term  is closed loop PUSCH power control adjustment state. This state is based on the transmit power control (TPC) command that the base station has received on DCI (ex: DCI0_1). Other terms used in the equation are based on Nominal power, the number of RB used for the transmission, path loss, and bits used per resource element. these terms are omitted from the discussion for simplicity, and the values of these parameters are not sent over DCI (semi-static). TPC command is 2-bit long, and for PUSCH, the absolute power that it can change is from -4 dB to +4dB {-4, -1, +1, +4}. In SBFD slots, to avoid CLI (UE-UE CLI), the absolute power change requirement will be higher than +/-4 dB. Currently, the TPC cannot support more than +/- 4dB, and hence additional parameters are required for SBFD PUSCH transmission to reduce the transmission below -4 dB. 
Observation 1: The base station currently can change the power levels of PUSCH dynamically by 4 dB using TPC.
Proposal 5: A new power parameter linked to CLI is required in the power determination equation, and this can be semi-statically configured, but it should have the flexibility to switch from SBFD to non-SBFD symbols.
 FFS on details on power range, number of bits to represent.


UE uses the following equation to determine the PUCCH power. Here too,  is based on the TPC command received from DCI and it can vary from -1 dB to +3 dB.
[image: ] 
Proposal 6: A new power parameter linked to CLI is required in the power determination equation of PUCCH and SRS, and this can be semi-statically configured, but it should have the flexibility to switch from SBFD to non-SBFD symbols. 
FFS on details on power range, number of bits to represent.

	Agreement
For frequency domain resource allocation Type 1 for PDSCH in a single slot scheduled at least by DCI format in USS, discuss and decide whether/which of the following options is supported.
· Option 1-1: Only the assigned PRBs within DL usable PRBs are considered to be valid for PDSCH. Assigned PRBs that fall outside DL usable PRBs are considered to be invalid and should not be used for PDSCH resource mapping.
· [bookmark: _Hlk166152817]Existing RB indexing and VRB-to-PRB mapping are reused
· The number of PRBs for TBS determination is based on the assigned PRBs within DL usable PRBs only
· FFS: DMRS sequence mapping 
· Option 1-2: Only the assigned PRBs within DL usable PRBs are considered to be valid for PDSCH. Assigned PRBs that fall outside DL usable PRBs are considered to be invalid and should not be used for PDSCH resource mapping.
· Existing RB indexing and VRB-to-PRB mapping are reused
· The number of PRBs for TBS determination is based on the assigned PRBs as legacy
· FFS: DMRS sequence mapping 
· Option 2: Introduce new RB indexing/PRB bundle indexing to ensure VRBs are mapped to DL usable PRBs only.
· Existing VRB-to-PRB mapping is reused
· Legacy TBS determination method is used
· FFS: DMRS sequence mapping 
· Option 3: Modify VRB-to-PRB mapping interleaver to ensure VRBs are mapped to DL usable PRBs only.
· Existing RB indexing/PRB bundle indexing is reused
· If the interleaver is not enabled, Option 1-1 or Option 1-2 is used
· Legacy TBS determination method is used
· FFS: DMRS sequence mapping 


For the frequency domain configuration of PUSCH Type 1, all 3 possibilities of SBFD configuration has to be considered as shown in Figure 3. 
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[bookmark: _Ref166140291]Figure 3: SBFD possible configuration
Resource Indication Value (RIV) gives the start of the virtual resource block (RBstart) and for how many RBs are continuously allocated (LRB). To derive RIV, along with these two parameters (RBstart, LRB), NsizeBWP is also required as shown in the Table 1 . 
[bookmark: _Ref166146625]Table 1: Extract from TS 38.214
	From 3GPP TS 38.214 v18, section 5.1.2.2
<************************************omitted***********************************>


if  then


else 




where³ 1 and shall not exceed  
<************************************omitted***********************************>



In the above extract, NsizeBWP is defined as the number of RBs in DL BWP. If NsizeBWP is considered as DL usable PRBs instead of DL BWP in SBFD symbols, then the resulting RIV will have ambiguous interpretations. From the given RIV, length and start location cannot be independently, uniquely derived at UE. In UE, to correctly derive the start of the virtual RB and the length of RBs that are continuously occupied, the information of whether the slot belongs to SBFD or not is required.
 LRBs is defines as number of RB continuously allocated for the BWP. In SBFD slot, LRBs is concatenation of DL sub bands for case {DUD} configuration shown in Figure 3. So, the definition of LRBs has to be extended number of RBs that are continuously allocated across sub bands in SBFD slots. 
Proposal 7: If the equation to derive RIV in resource allocation is reused for the SBFD slot, then the definition of LRBs should be extended from “a number of continuously allocated RB” to “number of RBs that are continuously allocated across sub-bands.”
In PRB bundling, to find total number of RB bundles and to find the size of the last RB bundle, NsizeBWP is used.
  

In the SBFD slot, too, the same equation can be reused to find a number of RB bundles, and no change is required in the existing RB indexing/PRB bundle indexing.
The existing VRB to PRB mapping can be reused with a minor modification. After VRB to PRB mapping, a subband gap is introduced, so that PRBs are placed in the valid DL usable PRBs only as shown in Figure 4.
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[bookmark: _Ref166162111]Figure 4: VRB to PRB mapping in SBFD slots

One of the parameters that decides Transport Block Size (TBS) is number of total number of RE’s allocated for PDSCH, and it is given by, .  Here maximum value of nPRB is given by .
In SBFD slots,   has to be changed to  support only valid sub-band RBs. 
DMRS sequence mapping can be done similarly to VRB-PRB mapping and then introducing a subband gap.


	Options
	Comments

	Option 1-1
	This option talks of reusing the existing VRB- PRB mapping and existing TBS determination with DL usable PRBs with gap. Without modifying the existing VRB-PRB mapping, it will result in error for {DUD} configuration. 

	Option 1-2
	This option results in rate matching and will impact spectral efficiency.

	Option 2
	New RB indexing is used, and in {DU} and {UD} configurations, these new indexing is same as the legacy RB indexing.

	Option 3
	VRB-PRB Interleaver modification is required and it is dependent on sub band gap. If there no sub band gap, then it simplifies to Option 1-1. 



Proposal 8: To determine RIV in SBFD operation, NsizeBWP shall remain as DL BWP whether the slot is SBFD slot or non SBFD slot. 
Proposal 9: DMRS sequence mapping will follow the modification introduced in the VRB-PRB mapping rule.
Proposal 10: We support option 3 of modifying the VRB-PRB interleaver, but can reuse PRB bundling and legacy TBS determination method.


Enhancements on physical channels/signals and procedure across SBFD symbols and non-SBFD symbols in different slots
In RAN1#116-bis [5], SPS PDSCH configuration was discussed w.r.t SBFD symbols and following agreement was reached.
	Agreement
For an SPS PDSCH configuration without repetitions, if the reception occasions are across SBFD symbols and non-SBFD symbols where each reception occasion has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following option(s) are supported. 
· Option 1: Separate resource allocations for SBFD symbols and non-SBFD symbols
· FFS other separate configurations for SBFD symbols and non-SBFD symbols
· Option 2: Single resource configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication/determination to determine resource for the other symbol type
· Option 3: An SPS PDSCH reception occasion overlapping with RBs outside DL usable PRBs in SBFD symbols is invalid 
· Option 4: Only SPS PDSCH reception occasion in one symbol type is valid and SPS PDSCH reception occasion in the other symbol type is invalid 
· Option 5: Only the assigned PRBs within DL usable PRBs in SBFD symbols are considered to be valid for SPS PDSCH
· Other options are not precluded
For a CG PUSCH configuration without repetitions, if the transmission occasions are across SBFD symbols and non-SBFD symbols where each transmission occasion has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following option(s) are supported. 
· Option 1: Separate resource configurations for SBFD symbols and non-SBFD symbols
· FFS type 2 CG PUSCH
· FFS other separate configurations for SBFD symbols and non-SBFD symbols
· Option 2: Single resource configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication/determination to determine resource for the other symbol type
· Option 3: A CG PUSCH transmission occasion overlapping with RBs outside UL usable PRBs in SBFD symbols is invalid
· Option 4: Only CG PUSCH transmission occasion in one symbol type is valid and CG PUSCH transmission occasion in the other symbol type is invalid 
· Option 5: Only the assigned PRBs within UL usable PRBs in SBFD symbols are considered to be valid for CG PUSCH 
· Other options are not precluded



The above options will be discussed with these principles:
1. Performance of PDSCH/PUSCH over SBFD symbols should not degrade compared to non-SBFD symbols. 
2. Overhead on DCI should be as small as possible.
3. Backward compatible when SBFD symbols are not present.





	Options
	Comments

	Option 1 
	This gives high flexibility. Also, due to CLI, TPC can be differently configured for SBFD symbols from non SBFD symbols (for CG PUSCH). This allows the efficient use of available RB in SBFD symbols and non-SBFD without any restrictions. This option has relatively high control signalling overhead compared other options.

	Option 2
	This option has low signalling overhead compared to Option 1, as only RB offset is added. But if RB offset is large, then number of bits used to represent frequency offset will also increase.

	Option 3
	Least flexible in allocating frequency domain resources in both SBFD and Non-SBFD slots. This option will lead to inefficient use of available RB in SBFD slots.

	Option 4
	This option provides a way where UE’s can be restricted to use only SBFD slots or non-SBFD slots. Option 4 increases the latency. 

	Option 5
	Option 5 restricts the transmission to SBFD symbols only so it requires rate matching. Rate matching will impact the target code rate. This will lead to performance loss and scheduling issues.



Proposal 11: Support option 1 and option 2 for SPS PDSCH configuration without repetition, when the reception occasion is across SBFD and non-SBFD symbols within different slots. 
Proposal 12: Support option 1 and option 2 for CG PUSCH configuration without repetition, when the transmission occasion is across SBFD and non-SBFD symbols within different slots.
	Agreement
For PDSCH repetitions across SBFD symbols and non-SBFD symbols in different slots where each repetition has either all SBFD or all non-SBFD symbols, and for multi-PDSCH scheduled by a single DCI across SBFD symbols and non-SBFD symbols in different slots, where each PDSCH within a slot has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following option(s) are supported. 
· Option 1: Separate FDRA configuration/indications/interpretations for SBFD symbols and non-SBFD symbols
· Option 2: Single FDRA configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication/determination to determine resource for the other symbol type 
· Option 3: A PDSCH in a slot overlapping with RBs outside DL usable PRBs in SBFD symbols is invalid, e.g., the PDSCH in the slot is dropped
· Option 4: Only PDSCH in one symbol type is valid and PDSCH in the other symbol type is invalid
· Option 5: For a PDSCH in a slot overlapping with RBs outside DL usable PRBs in SBFD symbols, only the assigned PRBs within DL usable PRBs are considered to be valid 
· Option 6: gNB does not schedule any PDSCH in SBFD symbols in a slot to be overlapping with PRBs outside DL usable PRBs
· Other options are not precluded
· FFS: Applicable conditions
Agreement
For PUSCH repetition type-A across SBFD symbols and non-SBFD symbols in different slots where each repetition has either all SBFD or all non-SBFD symbols, and for multi-PUSCH scheduled by a single DCI across SBFD symbols and non-SBFD symbols in different slots, where each PUSCH within a slot has either all SBFD or all non-SBFD symbols, and for TBoMS across SBFD symbols and non-SBFD symbols in different slots, where each transmission within a slot has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following option(s) are supported. 
· Option 1: Separate FDRA configuration/indications/interpretations for SBFD symbols and non-SBFD symbols
· Option 2: Single FDRA configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication/determination to determine resource for the other symbol type 
· Option 3: A PUSCH in a slot overlapping with RBs outside UL usable PRBs in SBFD symbols is invalid, e.g., the PUSCH in the slot is dropped/postponed
· Option 4: Only PUSCH in one symbol type is valid and PUSCH in the other symbol type is invalid
· Option 5: For a PUSCH in a slot overlapping with RBs outside UL usable PRBs in SBFD symbols, only the assigned PRBs within UL usable PRBs are considered to be valid 
· Option 6: gNB does not schedule any PUSCH in SBFD symbols in a slot to be overlapping with PRBs outside UL usable PRBs
· Other options are not precluded
FFS: Applicable conditions


In RAN1#116-bis above agreements related to FDRA for PUSCH repetition type-A, TBoMS and multi-PUSCH scheduled by a single DCI were reached. In the agreement several options are provided to determine the FDRA for SBFD and non-SBFD symbols. Our view on each of the options are provided below
	Options
	Comments

	Option 1
	Provides the highest flexibility in allocating frequency domain resources in both SBFD and Non-SBFD slots. This allows the efficient use of available RB in SBFD symbols and non-SBFD without any restrictions. However, this option has relatively high control signalling overhead compared to other options.

	Option 2
	Less flexible in allocating frequency domain resources in both SBFD and Non-SBFD slots. Same number of RB needs to be allocated in both SBFD and Non-SBFD slots which does not allow efficient use of available RB in uplink (U) slots. This option has lower control signal overhead.

	Option 3
	Least flexible in allocating frequency domain resources in both SBFD and Non-SBFD slots. This option will lead to inefficient use of available RB in SBFD slots.

	Option 4
	This option provides a way where UE’s can be restricted to use only SBFD slots or non-SBFD slots. Supporting only one type symbol will increase latency.

	Option 5
	This provides a way to utilize the avail RB in SBFD slots but requires rate matching. Rate matching will impact the target code rate. This will lead to performance loss and scheduling issues.

	Option 6
	This option need not be considered in down selection. This is gNB implementation specific.



Proposal 13: For PUSCH repetition type-A across SBFD symbols and non-SBFD symbols in different slots where each repetition has either all SBFD or all non-SBFD symbols, and for multi-PUSCH scheduled by a single DCI across SBFD symbols and non-SBFD symbols where each PUSCH within a slot has either all SBFD or all non-SBFD symbols, and for TBoMS across SBFD symbols and non-SBFD symbols in different slots, where each transmission within a slot has either all SBFD or all non-SBFD symbols support option 1 and option 2.


UE behaviour in SBFD symbols and interacting with legacy TDD slot configuration
In RAN1#116, discussion on UE behaviour when collision between DL reception in DL subband(s) and UL transmission in UL subbands. In RAN1#116bis, Case 1 and Case 2 were discussed and following agreement was reached.

	RAN1#116 meeting
Agreement:
For SBFD-aware UEs, collisions between DL reception in DL subband(s) and UL transmission in UL subband in a SBFD symbol may be addressed or alleviated with proper scheduling. The following cases of potential collisions, [if link direction indication is not supported or provided], can be further studied to see if any change to the current specs is necessary:
· Case 1: Dynamically scheduled DL reception vs. semi-statically configured UL transmission
· e.g., dynamic PDSCH or CSI-RS collides with configured SRS, PUCCH, or CG PUSCH
· Case 2: Semi-statically configured DL reception vs. dynamically scheduled UL transmission
· e.g., PDCCH or SPS PDSCH collides with dynamic PUSCH or PUCCH
· Case 3: Semi-statically configured DL reception vs. semi-statically configured UL transmission  
· Case 4: Dynamically scheduled DL reception vs. dynamic scheduled UL transmission
· Case 5: SSB vs. dynamically scheduled or configured UL transmission
· e.g., PUSCH, PUCCH, PRACH, SRS
· Case 6: Dynamic or semi-static DL vs. valid RO
Note: In addition to the collision between UL transmission and DL reception in the same SBFD symbol(s), a collision between UL transmission and DL reception in different symbol(s) due to lack of sufficient transition time between Tx/Rx at UE side is also included.

RAN1#116-bis meeting
Agreement
If link direction indication is not supported nor provided for a SBFD symbol, for collision Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission) in the SBFD symbol for SBFD-aware UEs, reuse the existing collision handling principles in NR for operation on flexible symbols on a single carrier in unpaired spectrum, i.e. UE does not receive DL channel/signal.
· The above does not imply link direction indication is supported
· FFS on dynamically scheduled UL transmission with repetition

Agreement
If link direction indication is not supported nor provided for a SBFD symbol, for collision Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission) in the SBFD symbol for SBFD-aware UEs, reuse the existing collision handling principles and timeline in NR for operation on flexible symbols on a single carrier in unpaired spectrum, i.e. UL transmission is cancelled if cancellation timeline is met.
· The above does not imply link direction indication is supported
· FFS on dynamically scheduled DL reception with repetition



Current specification is defined for Half Duplex operation in TDD. As the gNB is in SBFD mode, the above-mentioned collision cases have to be addressed. For the all scenarios mentioned above, it is assumed that explicit link indication is not provided.
The treatment of dynamically scheduled DL reception with repetition v/s semi-statically configured UL transmission case (case 1) should be the same as Dynamically scheduled DL reception vs. semi-statically configured UL transmission. The new rule will state that when UE receives a DL schedule (for dynamic DL data), then it will cancel the semi-static UL transmission.
Proposal 14: When UE receives dynamically scheduled DL data with repetition and also has a grant for semi-statically configured UL transmission then a new rule is required in the UE. The new rule will state that when UE receives DL schedule (for dynamic DL data), then it will cancel the semi static UL transmission.
In Case 2, semi-static DL reception v/s dynamic UL transmission with repetition, as the gNB has given a grant for dynamic UL transmission with repetition, the UE should continue to do UL transmission. Here we don’t see any need for rule change. 
Proposal 15: In Case 2, UE will continue its UL transmission with repetition as it is dynamically scheduled, and it has a grant for uplink transmission. Hence no additional rule is necessary.
In Case 3, semi-static configuration DL reception v/s semi-static UL transmission needs a new rule. The new rule can be based on priority of service or on QoS and needs specification change both in gNB and in UE.
Observation 2: Explicit link indication through DCI2_4 will inform whether UE will continue with its UL transmission or not. 
Proposal 16: In Case 3, a new rule is required either to drop UL or DL transmission. 
FFS: Details of the new rule to be further investigated.
In Case 4, dynamic scheduling of DL reception v/s dynamic scheduling of UL transmission will result in an error in scheduling. gNB should handle this error condition and will cancel at least one of the operations.
Proposal 17: Case 4 will result in error for the Half Duplex UE and gNB will have to resolve the collision.
If UL transmission is allowed in SSB symbols, case 5 can be simplified as Semi static downlink scheduling v/s Dynamic Scheduling (if the UL transmission is dynamic). If the UL transmission is semi static then this case gets simplified to Case 3.
Proposal 18: In Case 5, if dynamic UL transmission is allowed in SSB symbols, no new rule is required (like in Case2).
Proposal 19: In Case 5, if semi static UL transmission is allowed in SSB symbols, a new rule is required either to drop UL or DL transmission (like in Case 3).
In Case 6, in RRC_CONNECTED mode, if DL transmission is scheduled (dynamic or semi static), then UE will stop RACH transmission in the RO and receive DL [8]. UE will reattempt RACH in subsequent RO. This requires a new rule. 
Proposal 20: For Case 6, new rule is required for UE to stop RACH transmission and continue DL reception. 



Table 1: Various scenarios of DL and UL transmission and when link direction is not explicitly specified
	Various collision cases observed in UE
	Downlink Reception (to UE)

	
	Dynamic DL (PDSCH, PDCCH)
	Semi static DL (PDCCH, PDSCH, CSI-RS)
	SSB

	Uplink Transmission (from UE)
	Semi static UL 
(SRS, PUCCH, PUSCH) 
	Case 1 - Cancel UL within cancellation timeline (new rule required)
	Case 3- New rule is required either to drop UL or DL transmission
	Case5 - If UL transmission in SSB symbols is allowed, new rule is required to drop UL/SSB.

	
	Dynamic UL 
(PUSCH, PUCCH, aperiodic SRS)
	Case 4 – Results in Error. Error handler will choose one of the paths
	Case 2- Continue with UL transmission with repetition (no new rule required)
	Case 5 - If UL in SSB symbols is allowed, then it is Case 2

	
	RACH
	Case 6- new rule is required for UE to stop RACH transmission and continue DL reception (simplifies to Case 3) 
	Not Applicable





Conclusion
These are observations on SBFD Tx Rx measurement procedures.
Observation 1: The base station currently can change the power levels of PUSCH dynamically by 4 dB using TPC.
Observation 2: Explicit link indication through DCI2_4 will inform whether UE will continue with its UL transmission or not. 

In this contribution, the following proposals are submitted.
Proposal 1:  Similar to TDD-UL-DL ConfigCommon, a new Information Element is required to indicate SBFD structure in time domain. Any modification in TDD-UL-DL ConfigCommon will mislead the operation of non SBFD (legacy) UEs.
Proposal 2: Information on the Number of SBFD slots, Number of SBFD uplink symbols, and Number of SBFD downlink symbols required to represent the SBFD time configuration in a TDD frame structure.
Proposal 3: Frequency locations of UL subband and DL subband(s) are explicitly configured. Guardband(s) if any are implicitly derived as the RBs which are not within UL subband or DL subband(s).
Proposal 4: In addition to agreed parameters of SBFD, DL and UL sub band bandwidth parameter is required, and it is expressed in terms of RB
Proposal 5:  A new power parameter linked to CLI is required in the power determination equation, and this can be semi-statically configured, but it should have the flexibility to switch from SBFD to non-SBFD symbols.
 FFS on details on power range, number of bits to represent.
Proposal 6: A new power parameter linked to CLI is required in the power determination equation of PUCCH and SRS, and this can be semi-statically configured, but it should have the flexibility to switch from SBFD to non-SBFD symbols. 
FFS on details on power range, number of bits to represent.
Proposal 7: If the equation to derive RIV in resource allocation is reused for the SBFD slot, then the definition of LRBs should be extended from “a number of continuously allocated RB” to “number of RBs that are continuously allocated across sub bands”.
Proposal 8: To determine RIV in SBFD operation, NsizeBWP shall remain as DL BWP whether the slot is SBFD slot or non SBFD slot. 
Proposal 9: DMRS sequence mapping will follow the modification introduced in the VRB-PRB mapping rule.
Proposal 10: We support option 3 of modifying the VRB-PRB interleaver, but can reuse PRB bundling and legacy TBS determination method.
Proposal 11: Support option 1 and option 2 for SPS PDSCH configuration without repetition, when the reception occasion is across SBFD and non-SBFD symbols within different slots. 
Proposal 12: Support option 1 and option 2 for CG PUSCH configuration without repetition, when the transmission occasion is across SBFD and non-SBFD symbols within different slots.
Proposal 13: For PUSCH repetition type-A across SBFD symbols and non-SBFD symbols in different slots where each repetition has either all SBFD or all non-SBFD symbols, and for multi-PUSCH scheduled by a single DCI across SBFD symbols and non-SBFD symbols where each PUSCH within a slot has either all SBFD or all non-SBFD symbols, and for TBoMS across SBFD symbols and non-SBFD symbols in different slots, where each transmission within a slot has either all SBFD or all non-SBFD symbols support option 1 and option 2.
Proposal 14: When UE receives dynamically scheduled DL data with repetition and also has a grant for semi statically configured UL transmission then then a new rule is required in the UE. The new rule will state that when UE receives DL schedule (for dynamic DL data), then it will cancel the semi static UL transmission.
Proposal 15: In Case 2, UE will continue its UL transmission with repetition as it is dynamically scheduled, and it has a grant for uplink transmission. Hence no additional rule is necessary.
Proposal 16: In Case 3, a new rule is required either to drop UL or DL transmission. 
FFS: Details of the new rule to further investigated.
Proposal 17: Case 4 will result in error for the Half Duplex UE and gNB will have to resolve the collision.
Proposal 18: In Case 5, if dynamic UL transmission is allowed in SSB symbols, no new rule is required (like in Case2).
Proposal 19: In Case 5, if semi static UL transmission is allowed in SSB symbols, a new rule is required either to drop UL or DL transmission (like in Case 3).
Proposal 20: For Case 6, new rule is required for UE to stop RACH transmission and continue DL reception. 
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