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1 Introduction
From the RAN1#104b-e meeting and RAN1#106-e meeting [1]-[3], RAN1 discussed issues such as HD-FDD switching time, collision handling for each case of various UL/DL collision cases and whether to introduce semi-static UL/DL configuration or dynamic SFI for HD-FDD. In this contribution, we discuss the remaining issues on UL/DL collision handling related to half-duplex operation for RedCap UEs.

2 [bookmark: OLE_LINK71][bookmark: OLE_LINK72]Discussion on half-duplex FDD operations
[bookmark: OLE_LINK69]Case 1: Dynamically scheduled DL reception vs. semi-statically configured UL transmission
	Agreements at RAN1#104b-e [1]
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 1, it was agreed in the RAN1#104b-e meeting to reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum. The remining issue is whether the timeline is extended or not. In Rel-15/16 the timeline,  is defined to cancel the semi-statically configured UL transmission by dynamically scheduled DL reception as follows. 
	TS38.213 v15.13.0 [4]
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 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	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 PUSCH, or PRACH transmission in 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 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, TS38.214] 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 


The timeline  is related to the subcarrier spacing configuration . Since HD-FDD operation is applicable to FDD cells in FR1, the possible subcarrier spacing configuration  is one of 0, 1, or 2 and the corresponding N2 is 10, 12, 23, respectively. As we mentioned in Proposal 1, at most 1 symbol can cover the RX/TX switching time so that the duration of the RX/TX switching time is quite smaller than the timeline . Also,  provides additional time to cancel UL transmission. Therefore, to extend the timeline for including the RX/TX switching time in Table 4.3.2-3 in TS38.211 may be unnecessary unless the larger RX/TX switching time is used. 
· Proposal 1: For Case 1, to extend the timeline for including the RX/TX switching time in Table 4.3.2-3 in TS38.211 may be unnecessary. 
· If the larger RX/TX switching time is required for HD-FDD based on RAN4 feedback, then revisit this issue. 

Case 5: Configured SSB vs. dynamically scheduled or configured UL transmission
	Working assumption at RAN1#104b-e [1]
· 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
· [bookmark: _Hlk71658380]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

Agreement at RAN1#106-e meeting [3]:
· For Case 5 of SSB overlaps with in configured UL transmission, re-use the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over configured UL transmission
· The configured UL transmission includes CG-PUSCH, or SRS
· FFS: Confirm that PUCCH is included 
Agreement at RAN1#106-e meeting [3]:
· For Case 5 of SSB overlaps with configured UL transmission, the configured UL transmission includes PUCCH transmission configured by higher layers
· Note: The UL transmission indicated by DCI is supposed to be dynamic UL transmission.
Agreement at RAN1#106-e meeting [3]:
· For Case 5 of dynamically scheduled UL transmission vs. SSB, one or both of the following options to be determined till next meeting:
· Option 1: Dynamically scheduled UL transmission is prioritized over SSB
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission


For Case 5, it was agreed at the previous RAN1#106-e meeting that SSB is prioritized over configured UL transmission for (Case 5-2) collisions between semi-statically configured UL transmission and SSB. RAN1 discussed two options (Option 1 and Option 2) for (Case 5-1) collisions between dynamically scheduled UL transmission and SSB, however it was not concluded at the previous meeting. For Case 5-1, there are no interference from a UL transmission to SSB reception even if the UL transmission overlaps the SSB symbols because it is paired spectrum. So, a gNB can schedule UL transmission dynamically by a DCI format. Therefore, we prefer Option 1 which follows the handling of Case 2 that dynamically scheduled UL transmission is prioritized over SSB. 
· Proposal 2: If a dynamically scheduled UL transmission overlaps with an SSB, we prefer Option 1 that the dynamically scheduled UL transmission is prioritized over SSB.

3 Conclusion
In this contribution, we discussed aspects on duplex operation for RedCap UEs. The followings are proposed: 
· Proposal 1: For Case 1, to extend the timeline for including the RX/TX switching time in Table 4.3.2-3 in TS38.211 may be unnecessary. 
· If the larger RX/TX switching time is required for HD-FDD based on RAN4 feedback, then revisit this issue. 
· Proposal 2: If a dynamically scheduled UL transmission overlaps with an SSB, we prefer Option 1 that the dynamically scheduled UL transmission is prioritized over SSB.
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