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According to the work item for the support of reduced capability NR devices, the following objective has been identified for normative specification work [1]. 

	· Duplex operation:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)



At RAN1 meeting #104-e, the following agreements on HD-FDD operation were achieved [2]. 

	Agreements:
· For HD-FDD, for cases (if any) where collision handling needs to be specified, then the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum are used as a starting point if deemed applicable.
Agreements:
· (Working assumption) For HD-FDD switching time, reuse existing switching times for UE not capable of full duplex in TS 38.211, Table 4.3.2-3.
· FFS: whether to define the guard times in symbol units
· FFS: the switching positions
· Sending an LS to RAN4 to inform the above working assumption, and to ask for feedback if any 
· The LS will not include the two FFS bullets
Agreements:
· For HD-FDD operation for RedCap UEs, consider at least the following DL/UL collision cases collisions may be addressed or alleviated with proper scheduling. The following cases of potential collisions 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, or RO
· 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: Configured SSB vs. dynamically scheduled or configured UL transmission
· e.g., PUSCH, PUCCH, PRACH, SRS
· Case 6: Monitoring for UL cancellation indication (if supported) while transmitting in UL
· Case 7: Collision due to BWP switching (if supported)
· Case 8: Dynamic or semi-static DL vs. valid RO
· Case 9: Collision due to direction switching

Agreements:
For Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission), reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum. 
· FFS whether the timeline is extended to include the RX/TX switching time for HD-FDD
For Case 4: dynamically scheduled DL reception vs. dynamic scheduled UL transmission, reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum
· That is, it is considered as an error case if a dynamically scheduled DL reception overlaps with a dynamically scheduled UL transmission
For Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission), reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier/single cell in unpaired spectrum
· The semi-statically configured DL reception may include PDCCH (excluding ULCI), SPS PDSCH, CSI-RS or PRS. 
· FFS on PDCCH carrying ULCI, including whether or not it is supported by RedCap UEs (including potential difference between HD vs. FD RedCap UEs)
· The dynamically scheduled UL transmission may include PUSCH, PUCCH, SRS or PRACH triggered by PDCCH order

Agreements:

For Case 3, semi-statically configured DL reception vs. semi-statically configured UL transmission
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot 
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and cell specific higher layer parameters configuring reception in the set of symbols of the slot 
· A HD-FDD UE does not expect to receive both cell specific higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot 
· FFS on cell-specifically configured DL reception vs. cell-specifically configured UL transmission
· FFS: whether or not there are conditions that need to be considered

Working assumption: For HD-FDD, no additional UE behavior for switching position determination is specified as compared to the existing specification. 
Conclusion: Enhancement for potential UL and DL collision handling due to TA misalignment is not considered for Type-A HD-FDD operation of RedCap UEs 

Working Assumption: For HD-FDD, reuse the same principle as Rel-15/16 UE not capable of full-duplex communication
· A HD-FDD UE is not expected to transmit in the uplink earlier than [NRX-TX Tc] after the end of the last received downlink symbol in the same cell
· A HD-FDD UE is not expected to receive in the downlink earlier than[NTX-RX Tc] after the end of the last transmitted uplink symbol in the same cell
· FFS NTX-RX and NRX-TX
· FFS: how it jointly works with the agreement for other collision cases 

Working assumption:
· If a dynamically scheduled UL transmission overlaps with an SSB, down-select one of the following options:
· Option 1: Follow the handling of case 2 that dynamic UL is prioritized over SSB
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamic UL 
· Option 3: Leave to UE implementation (e.g. UE can receive the SSB if UE needs to receive the SSB; otherwise, UE can transmit the UL transmission) whether to receive the SSB or transmit the UL transmission
· Other options are not precluded
· If a semi-static configured UL transmission overlaps with an SSB, down-select one of from the following options
· Option 1: Up to gNB configuration to avoid such collision and if it happens it is an error case
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over semi-static UL
· Option 3: Leave to UE implementation (e.g. UE can receive the SSB if UE needs to receive the SSB; otherwise, UE can transmit the UL transmission) whether to receive the SSB or transmit the UL transmission
· Other options are not precluded
· FFS: whether/how to account for Tx/Rx switching time before and after the set of SSB symbols
· FFS: whether or not the semi-static configured UL transmission includes a valid RO




In this contribution, we provide our further views on the remaining issues on HD-FDD operations that were identified in last RAN1 meetings. 
Handling overlap between a DL reception and a UL transmission 
An FDD cell consists a DL carrier and a UL carrier. A HD-FDD UE can only do either DL reception on a DL carrier or UL transmission on UL carrier at a time. A gap is required between a DL reception and a UL transmission, i.e. DL-to-UL switching time, and between a UL transmission and a DL reception, i.e. UL-to-DL switching time. Except that DL reception and UL transmission are on DL carrier and UL carrier respectively, HD-FDD operation is similar to the operation of a TDD cell. As a baseline, there is no semi-static UL/DL configuration for FDD in NR. Thus, HD-FDD operations, including handling of collision cases can be supported by maximizing the principles for a TDD deployment without configuration of either of tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 

The overlap handling scheme between a DL channel/signal and a UL channel/signal for NR TDD is summarized in Table 1. A deprioritized channel/signal may be fully cancelled or partly cancelled on the overlapped symbols. 

Table 1.  UE behavior handling overlap between DL and UL channels/signals in NR TDD
	Case#
	DL channel/signal
	UL channel/signal
	Rel-15/16 UE behavior 

	1
	Scheduled DL, e.g. PDSCH or CSI-RS
	Configured UL, e.g. SRS, or PUCCH, or PUSCH, or PRACH
	Prioritize scheduled DL subjected to timeline checking
PUCCH, PUSCH, PRACH: cancel all symbols (not capable of [partialCancellation]), or cancel overlapped symbols (capable of [partialCancellation])
SRS: cancel the overlapped symbols

	2
	Configured DL, e.g. PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS
	Scheduled UL, e.g. PUSCH, a PUCCH, a PRACH, or a SRS
	Prioritize scheduled UL
Cancel all DL symbols

	3
	Configured DL
	Configured UL
	Error case

	4
	Scheduled DL
	Scheduled UL
	Error case

	5
	SSB
	Scheduled/configured UL, e.g. PUSCH, PUCCH, PRACH, SRS
	Prioritize SSB
PUSCH, PUCCH, PRACH: Cancel all UL symbols
SRS: cancel the overlapped symbols

	8
	Scheduled/configured DL
	Valid RO
	Prioritize PRACH
Cancel all DL symbols




Case 1: Dynamically scheduled DL reception vs. semi-statically configured UL transmission

It was agreed to reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum. An open issue is whether the timeline is extended to include the RX/TX switching time for HD-FDD.  is defined for UE to have enough time to avoid interruption of an ongoing preparation/transmission of a UL channel/signal.  is normally a large interval of tens of symbols, which is much larger than the RX/TX switching time. Therefore, the existing definition of minimum UE processing time using  is sufficient as the gNB would be expected to ensure sufficient switching time is available for the UE to receive/transmit (respectively) at the start of the RX/TX occasion . Here, it is also noted that a TDD UE needs a switching time to switch between RX and TX, however,  doesn’t explicitly consider RX/TX switching time. 

Proposal 1: For Case 1, the timeline from NR TDD is not extended to include RX/TX switching time for HD-FDD. 


Case 3: Semi-statically configured DL reception vs. semi-statically configured UL transmission  

Based on the agreement from last meeting, all the cases of overlap between configured DL and configured UL are considered as error case except that 
· FFS on cell-specifically configured DL reception vs. cell-specifically configured UL transmission
A cell-specifically configured DL include SSB, Type0/0A/1/2-PDCCH CSS and the broadcast PDSCH scheduled by Type0/0A/1/2-PDCCH CSS. A cell-specifically configured UL includes PRACH and common PUCCH that is used before RRC connection. Among the above list of DL or UL channels/signals, gNB has a flexibility to control the time resource of broadcast PDSCH using Type0/0A/1/2-PDCCH CSS, further, gNB can control the used common PUCCH by the PDCCH scheduling msg4. That is, gNB can still manage the overlap for broadcast PDSCH scheduled by Type0/0A/1/2-PDCCH CSS and common PUCCH. The remaining channels are SSB, Type0/0A/1/2-PDCCH CSS and PRACH, which actually belong to Case 5 and Case 8. 

Proposal 2: The overlap between cell-specifically configured DL and cell-specifically configured UL is to be handled in Case 5 and Case 8, and other overlap scenarios under Case 3 are treated as error cases. 


Case 5: Configured SSB vs. dynamically scheduled or configured UL transmission

In NR TDD, for the overlap between SSB and scheduled/configured UL channel/signal, the SSB is prioritized. All symbols of PUSCH, PUCCH, PRACH are dropped. Only the overlapped symbols of SRS are dropped. 

	For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.



In NR TDD, gNB needs to transmit SSB, hence gNB can never receive any UL channel/signal. Therefore, the above behavior is quite reasonable for TDD. On the other hand, though a HD-FDD UE can only work on a particular duplex direction, a FDD gNB can work on full duplex manner, i.e. do DL transmission and UL reception simultaneously. In this sense, the above behaviour may be enhanced for HD-FDD UE. 

In one aspect, since gNB has the full control on the timing of dynamically scheduled UL channel/signal, it is fine to keep the TDD behaviour handling overlap between dynamically scheduled UL and an SSB. In another aspect, if semi-statically configured UL transmission overlaps with an SSB, the UE may receive the SSB or transmit the UL channel/signal in different conditions. That is, UE can receive the SSB if UE needs to receive the SSB; otherwise, UE can transmit the UL transmission. Instead of leaving it to UE implementation, it is beneficial to align the understanding on UE behaviour. For example, if gNB is expecting a measurement result based on SSB, UE should not skip SSB and do UL transmission. However, such UE-autonomous behaviour increases detection complexity at the gNB. Thus, if deemed necessary, such UE-autonomous prioritization between SSB reception and UL transmission may only be limited to cases like CG PUSCH for which gNB needs to perform blind detection due to UL skipping for CG PUSCH. 

Proposal 3: For Case 5, 
· If a SSB overlaps with a dynamically scheduled UL, the existing NR TDD behaviour is reused, i.e. SSB is prioritized. 
· If a SSB overlaps with a configured UL, UE can receive the SSB if UE needs to receive the SSB; otherwise, UE can transmit the UL transmission.

Case 8: Dynamic or semi-static DL vs. valid RO

In NR TDD, for the overlap between valid RO and scheduled/configured DL channel/signal, the valid RO is prioritized. All symbols of PDCCH, PDSCH, or CSI-RS are dropped. Similar to Case 5, the behaviour may be enhanced for HD-FDD UE.

	For a set of symbols of a slot corresponding to a valid PRACH occasion and [image: ] symbols before the valid PRACH occasion, as described in Clause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 



Unlike typical FDD deployments, for HD-FDD UEs, a RO may or may not be a valid RO. Thus, the concept of “valid RO” needs to be specified for HD-FDD UEs. Further, as defined in Rel-15, “overlap with a valid RO” should imply overlap in one or more of the symbols corresponding to the valid RO as well as Ngap symbols before the valid RO as described in Clause 8.1 of TS 38.213. 

In one aspect, since gNB has the full control on the timing of dynamically scheduled DL channel/signal, it is fine to keep the TDD behaviour handling overlap between dynamically scheduled DL and a valid RO. In another aspect, if semi-statically configured DL channel/signal overlaps with a valid RO, UE can transmit on a valid RO if UE needs to receive a PRACH preamble; otherwise, UE can receive the DL channel/signal. 

Proposal 4: For Case 8, 
· If a valid RO overlaps with a dynamically scheduled DL, the existing NR TDD behaviour is reused, i.e. the valid RO is prioritized. 
· If a valid RO overlaps with a configured DL, UE can transmit on a valid RO if UE needs to receive a PRACH preamble; otherwise, UE can receive the DL channel/signal 

Case 9: Collision due to direction switching

If a DL reception and a UL transmission do not overlap, however, there is no sufficient gap between the DL reception and the UL transmission, a HD-FDD UE cannot complete both the DL reception and the UL transmission. On the other hand, if a DL reception and a UL transmission overlaps which covered in Case 1/2/3/4/5/8, it may be still problematic if only the overlapped symbols of the deprioritized channel/signal is dropped. That is, after dropping overlapped symbols, the gap between a DL reception and a UL transmission may be smaller than the DL-UL or UL-DL switching time. It is noted that similar issues may exist in NR TDD. Therefore, it is necessary to clarify how is it handled in NR TDD. Multiple solutions were discussed in the last meeting. 

In one solution, it is considered as error case if the gap between a DL reception and a UL transmission after applying a potential dropping rule as discussed in Case 1/2/3/4/5/8 is smaller than the required DL-UL or UL-DL switching time. That is, for the case that a DL reception and a UL transmission do not overlap, gNB should guarantee a proper switching time. For the case that a DL reception and a UL transmission overlaps, if only a subset of symbols of the deprioritized channel/signal is cancelled, gNB should guarantee a proper switching time between the prioritized channel/signal and the remaining symbols of the deprioritized channel/signal. The benefit of the solution is less specification change. However, it relies on gNB implementation restrictions. 

In another solution, cancellation of the deprioritized channel/signal applies if any symbol of the deprioritized channel/signal overlaps with any symbol of prioritized channel/signal or a period before or after prioritized channel/signal. Consequently, the gap between the prioritized channel/signal and the remaining symbols of the deprioritized channel/signal can be larger than required DL-UL or UL-DL switching time. 

Proposal 5: For Case 9, 
· it is necessary to clarify how is it handled in NR TDD
· further study on the two solutions
· it is considered as error case if the gap between a DL reception and a UL transmission after applying a potential dropping rule as discussed in Case 1/2/3/4/5/8 is smaller than the required DL-UL or UL-DL switching time
· cancellation of the deprioritized channel/signal applies if any symbol of the deprioritized channel/signal overlaps with any symbol of prioritized channel/signal or a period before or after prioritized channel/signal
HD-FDD without configured UL/DL slot pattern
In NR Rel-15, SFI for the DL carrier (DL SFI) and SFI for the UL carrier (UL SFI) are separately indicated for a FDD cell. The SFI for the DL carrier only indicates ‘D’ or ‘F’ for a slot. On the other hand, the SFI for the UL carrier only indicates ‘F’ or ‘U’ for a slot.

Dynamic SFI and DCI 2_0 may be optionally supported by RedCap UEs. Such feature may be beneficial for use in various industrial IoT applications relying on dynamic TDD operations. If dynamic SFI and DCI 2_0 are (optionally) supported by RedCap UEs, the DL SFI and UL SFI can be jointly interpreted to indicate DL reception, UL transmission or flexible for each symbol in a slot for a HD-FDD UE. For a symbol in a slot,
· If it is ‘D’ in the DL SFI and ‘F’ in the UL SFI, it is only for DL reception on the DL carrier
· If it is ‘F’ in the DL SFI and ‘U’ in the UL SFI, it is only for UL transmission on the UL carrier;
· If it is ‘F’ in both DL SFI and UL SFI, DL reception on the DL carrier or UL transmission on the UL carrier is determined by other information.
· It is not expected that it is ‘D’ in the DL SFI and ‘U’ in the UL SFI.    

By such joint interpretation, a symbol in a slot is determined as one type from ‘D’, ‘F’ or ‘U’, which achieves the functionality of the SFI indication in NR TDD. Consequently, a HD-FDD UE can work as if it is a TDD UE that is provided with dynamic SFI via DCI format 2_0 when semi-static TDD UL/DL configuration is not configured. This applies to but is not limited to the handling of SSB, CORESET #0 and RO validation. 

Proposal 6: If dynamic SFI is supported by a RedCap UE, the slot pattern of ‘D’, ‘F’ or ‘U’ for a HD-FDD UE can be purely determined by the SFI of the FDD cell, 
· If it is ‘D’ in the DL SFI and ‘F’ in the UL SFI, it is only for DL reception on the DL carrier.
· If it is ‘F’ in the DL SFI and ‘U’ in the UL SFI, it is only for UL transmission on the UL carrier.
· If it is ‘F’ in both DL SFI and UL SFI, DL reception on the DL carrier or UL transmission on the UL carrier is determined by other information.
· It is not expected that it is ‘D’ in the DL SFI and ‘U’ in the UL SFI.    
HD-FDD with configured UL/DL slot pattern 
As discussed in section 3, a HD-FDD UE may operate like a TDD UE without semi-static TDD configuration, or, if supporting and configured with DCI format 2_0, with the interpretation of slot format based on DL SFI and UL SFI. However, with semi-static configuration of UL-DL patterns, UE power consumption can be reduced, e.g., if a configured PDCCH monitoring occasion is overlapped with a UL symbol based on the semi-statically configured TDD UL/DL configuration, UE may not need to monitor PDCCH in the MO. In another example, the TDD UL/DL configuration can be used to reduce the overhead of Type1 HARQ-ACK codebook size. Due to the absence of semi-static TDD UL/DL configuration, such benefit is not available for HD-FDD operation. 
Thus, a semi-static pattern of ‘D’, ‘F’ or ‘U’ symbols could be configured to a HD-FDD UE by high layer signaling. The simplest way is to extend the Rel-15 signaling of tdd-UL-DL-ConfigurationCommon/tdd-UL-DL-ConfigurationDedicated for NR TDD to HD-FDD operation. In details, for a symbol in a slot,
· If ‘D’ is indicated by tdd-UL-DL-ConfigurationCommon/tdd-UL-DL-ConfigurationDedicated, it is only for DL reception on the DL carrier;
· If ‘U’ is indicated by tdd-UL-DL-ConfigurationCommon/tdd-UL-DL-ConfigurationDedicated, it is only for UL transmission on the UL carrier;
· If ‘F’ is indicated by tdd-UL-DL-ConfigurationCommon/tdd-UL-DL-ConfigurationDedicated, DL reception on the DL carrier or UL transmission on the UL carrier is determined by other information. 

Therefore, a HD-FDD UE can work as if it is a TDD UE, including the rules handling the overlap between a DL reception and a UL transmission for TDD UE, Type1 HARQ-ACK codebook generation, etc. for a TDD UE configured with semi-static UL-DL pattern. 
The price of such configuration is mainly to scheduling flexibility in determining link directions. To minimize the impact to scheduling flexibility, it may also be considered to configure a bitmap or pattern of “Reserved (R)” symbols in which the UE is not expected to monitor for PDCCH without committing to a UL-DL pattern a priori. This could still enable UE power savings although the compression of Type 1 HARQ-ACK CB may not be obvious.
Proposal 7: A HD-FDD UE can be optionally configured with semi-static UL/DL slot pattern by reusing tdd-UL-DL-ConfigurationCommon/tdd-UL-DL-ConfigurationDedicated to realize UE power savings from PDCCH monitoring.
· Alternatively, configuration of a pattern of “Reserved (R)” symbols may be considered, such that a UE is not expected to monitor for PDCCH in such symbols.
Conclusion
In this contribution, we provide our views on open issues for HD-FDD operation. we make the following proposals. 
Proposal 1: For Case 1, the timeline from NR TDD is not extended to include RX/TX switching time for HD-FDD. 

Proposal 2: The overlap between cell-specifically configured DL and cell-specifically configured UL is to be handled in Case 5 and Case 8, and other overlap scenarios under Case 3 are treated as error cases. 

Proposal 3: For Case 5, 
· If a SSB overlaps with a dynamically scheduled UL, the existing NR TDD behaviour is reused, i.e. SSB is prioritized. 
· If a SSB overlaps with a configured UL, UE can receive the SSB if UE needs to receive the SSB; otherwise, UE can transmit the UL transmission.

Proposal 4: For Case 8, 
· If a valid RO overlaps with a dynamically scheduled DL, the existing NR TDD behaviour is reused, i.e. the valid RO is prioritized. 
· If a valid RO overlaps with a configured DL, UE can transmit on a valid RO if UE needs to receive a PRACH preamble; otherwise, UE can receive the DL channel/signal 

Proposal 5: For Case 9, 
· it is necessary to clarify how is it handled in NR TDD
· further study on the two solutions
· it is considered as error case if the gap between a DL reception and a UL transmission after applying a potential dropping rule as discussed in Case 1/2/3/4/5/8 is smaller than the required DL-UL or UL-DL switching time
· cancellation of the deprioritized channel/signal applies if any symbol of the deprioritized channel/signal overlaps with any symbol of prioritized channel/signal or a period before or after prioritized channel/signal

Proposal 6: If dynamic SFI is supported by a RedCap UE, the slot pattern of ‘D’, ‘F’ or ‘U’ for a HD-FDD UE can be purely determined by the SFI of the FDD cell, 
· If it is ‘D’ in the DL SFI and ‘F’ in the UL SFI, it is only for DL reception on the DL carrier.
· If it is ‘F’ in the DL SFI and ‘U’ in the UL SFI, it is only for UL transmission on the UL carrier.
· If it is ‘F’ in both DL SFI and UL SFI, DL reception on the DL carrier or UL transmission on the UL carrier is determined by other information.
· It is not expected that it is ‘D’ in the DL SFI and ‘U’ in the UL SFI.    

Proposal 7: A HD-FDD UE can be optionally configured with semi-static UL/DL slot pattern by reusing tdd-UL-DL-ConfigurationCommon/tdd-UL-DL-ConfigurationDedicated to realize UE power savings from PDCCH monitoring.
· Alternatively, configuration of a pattern of “Reserved (R)” symbols may be considered, such that a UE is not expected to monitor for PDCCH in such symbols.
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ANNEX: Overlap handling between DL and UL channels/signals in NR TDD

Case 1: Dynamically scheduled DL reception vs. semi-statically configured UL transmission

	For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	If the UE does not indicate the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; otherwise, the UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS38.214], determined from Clauses 9 and 9.2.5 or Clause 6.1 of [6, TS38.214], or the PRACH transmission in the set of symbols.
-	If the UE indicates the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or PRACH in symbols from the set of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from Clauses 9 and 9.2.5 or Clause 6.1 of [6, TS 38.214], or the PRACH transmission in remaining symbols from the set of symbols.  
-	The UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the SRS transmission in remaining symbols from the subset of symbols. 
	 is the PUSCH preparation time for the corresponding UE processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise .



Case 2: Semi-statically configured DL reception vs. dynamically scheduled UL transmission

	For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, the CSI-RS, or the DL PRS if the UE does not detect a DCI format that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot; otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS, or the DL PRS in the set of symbols of the slot. 



Case 3: Semi-statically configured DL reception vs. semi-statically configured UL transmission  

	For a set of symbols of a slot that are indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, the UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception by the UE in the set of symbols of the slot. 



Case 5: Configured SSB vs. dynamically scheduled or configured UL transmission

	For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.



Case 8: Dynamic or semi-static DL vs. valid RO

	For a set of symbols of a slot corresponding to a valid PRACH occasion and [image: ] symbols before the valid PRACH occasion, as described in Clause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 
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