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[bookmark: _Ref513464071]Introduction
In RAN1#94-e, the following agreements were taken regarding duplex operation for RedCap UEs [1]:

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, 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

In this contribution, we discuss the switching time and collision handling in HD-FDD operation for RedCap UEs.
Half-Duplex FDD for RedCap
HD-FDD switching time
The DL-UL and UL-DL switching time for UEs that are not capable of full duplex communication are provided in Table 1 [2] in terms of . The switching time corresponds to about 13  for FR1 which is less than 1 OFDM symbol duration for all relevant subcarrier spacings. So, it can be reused for HD FDD RedCap UEs. 

[bookmark: _Ref68525552]Table 1 Transition time between Tx/Rx
	Transition time
	FR1
	FR2

	
	25600
	13792

	
	25600
	13792




Proposal 1: Confirm the following working assumption 
· (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.

HD-FDD collision handling
During HD-FDD operation, several potential collisions, such as collisions between dynamically scheduled DL (UL) transmission and configured UL (DL) transmission, may occur. These collisions may also occur in NR TDD operation and they have been handled in [3]:

Collision between configured DL and dynamic UL:
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.

In this case, the configured DL is dropped.

Collision between configured UL and dynamic DL:
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 .
In this case,
· If the first symbol of the UL transmission if within a time interval from the CORESET; the UL transmission is not dropped; otherwise, it is dropped (if the UE does not have partialCancellation capability)
· The portion of the UL transmission within a time interval from the CORESET is not dropped; the remaining UL transmission is dropped (if the UE has partialCancelaltion capability)


Collision between SSB and UL:
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.
In this case, the UL transmission is dropped.

For RedCap HD-FDD operation, similar rules as above may be reused with some changes to reduce implementation complexity when necessary. For example, for collision between configured UL and dynamic DL, it would be preferable if the configured UL is dropped regardless of the starting position of the UL transmission.

Based on the above discussion, the following is proposed.

[bookmark: _Hlk68630829]Proposal 2: For potential collisions in HD-FDD operation, the following behavior is adopted:
· collision between configured DL/dynamic UL: DL is dropped
· collision between configured UL/dynamic DL: UL is dropped
· collision between dynamic DL/dynamic UL: error 
· collision between configured DL/configured UL: error
· collision between SSB/UL: UL is dropped


Conclusion
In this contribution, switching time and collision handling in HD-FDD operation for RedCap UEs are discussed. The following are proposed:

Proposal 1: Confirm the following working assumption 
· (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.

Proposal 2: For potential collisions in HD-FDD operation, the following behavior is adopted:
· collision between configured DL/dynamic UL: DL is dropped
· collision between configured UL/dynamic DL: UL is dropped
· collision between dynamic DL/dynamic UL: error 
· collision between configured DL/configured UL: error
· collision between SSB/UL: UL is dropped
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