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Introduction
The work item on NR support of reduced capability NR devices was approved in [1] and revised in [2]. One objective is to specify the support for the following UE complexity reduction features: 
· Specify support for the following UE complexity reduction features [RAN1, RAN2, RAN4]:
· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz.
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz.
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· A means shall be specified by which the gNB can know the number of Rx branches of the UE.
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.
· Duplex operation:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)
This contribution provides views on aspects related to duplex operation for RedCap.

Aspects related to duplex operation
UE behavior in UL/DL collision handling
Regarding UE behavior in UL/DL collision handling, in our perspective, reusing the existing UE behavior in handling UL/DL collision of non-full duplex for RedCap UEs can be a baseline. Other potential or necessary solutions for avoiding reducing performance of HD-FDD type A RedCap UEs are not precluded. 

Case 1: dynamically scheduled DL reception vs. semi-statically configured UL transmission
For Case 1, the following agreement was reached in RAN1#104bis e-meeting [3].

Agreements:
· [bookmark: _Hlk78382711]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

[bookmark: _Hlk78383109]The FFS would be revisited after RAN4 feedback. We think there is no need to extend the timeline for the RX/TX switching time for HD-FDD and would like to have the following proposal.

Proposal 1: For Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission), no lager Tx/Rx switching time is required for HD-FDD based on RAN4 feedback.

Case 5: configured SSB vs. dynamically scheduled or configured UL transmission
For Case 5, the following agreements were reached in RAN1#106 e-meeting [4].

Agreements:
· 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 

Agreements:
· 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.

Agreements:
· 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, when dynamically scheduled UL transmission overlaps with an SSB, we prefer to support Option 1 that dynamic UL is prioritized over SSB followed by the same handling principles in Case 2. We do not want to have any contradictions or different understanding on the specifications when dealing with UL/DL collision. 

[bookmark: _Hlk78385114]Proposal 2: For Case 5 of dynamically scheduled UL transmission vs. SSB, follow the handling of Case 2 that dynamic UL is prioritized over SSB.

Case 8: Dynamic or semi-static DL vs. valid RO
In last RAN1#106-e meeting [4], there were the following agreements related to Case 8.

Agreements:
· For Case 8 of valid RO overlapping with PDCCH in Type 0/0A/1/2 CSS set, leave it to UE implementation whether to receive configured PDCCH or transmit PRACH
· Note: For valid RO intended for PRACH triggered by PDCCH order, it has been covered in Case 2.

Agreements:
· For Case 8 of valid RO overlapping with UE-dedicated configured DL reception (e.g. PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS), leave it to UE implementation whether to receive the DL or transmit PRACH
· Note: For valid RO intended for PRACH triggered by PDCCH order, it has been covered in Case 2.

Agreements:
· For Case 8 of valid RO overlapping with dynamically scheduled DL reception, down-select one of following options in next meeting
· Option 2: Leave to UE implementation whether to receive the dynamically scheduled DL or transmit PRACH
· Option 3: Follow the handling of Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission)
· Option 4: Valid RO is prioritized over dynamic DL reception

For Case 8, when dynamic DL overlaps with valid RO, we prefer to follow the same handling in Case 1 with the common understanding that valid RO can be treated as semi-statically configured UL transmission. When the cancellation timeline is satisfied, the UE cancels the PRACH transmission and receives the DL signal/channels on the symbols overlapping with PRACH occasion. There is no much complexity for PRACH cancellation. In our perspective, leaving to UE implementation makes the special collision handling cases more complicated. It would result in different understanding and contradiction. 

Proposal 3: For Case 8 of valid RO overlapping with dynamically scheduled DL reception, follow the handling of Case 1 that reusing the existing collision handling principles in Rel-15/16 NR.

Case 9: Collision due to direction switching
In RAN1#104bis-e meeting [3], there was the following working assumption.

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 

We support to confirm this working assumption and would like to have the following updated proposal.

Proposal 4: 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 (pending confirmation from RAN4)

In addition, we do not see any other potential collision cases. If any, it is up to gNB proper scheduling to avoid such collisions. No need to specify or define additional procedures in specifications.

[bookmark: _Hlk70507907]Proposal 5: For the cases of potential collisions, specify detailed rules of priority to handle DL/UL collision if necessary. Otherwise, it is up to gNB proper scheduling to avoid such collisions.

Conclusion
In this contribution, we provided the following proposals:
Proposal 1: For Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission), no lager Tx/Rx switching time is required for HD-FDD based on RAN4 feedback.

Proposal 2: For Case 5 of dynamically scheduled UL transmission vs. SSB, follow the handling of Case 2 that dynamic UL is prioritized over SSB.

Proposal 3: For Case 8 of valid RO overlapping with dynamically scheduled DL reception, follow the handling of Case 1 that reusing the existing collision handling principles in Rel-15/16 NR.

Proposal 4: 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 (pending confirmation from RAN4)

Proposal 5: For the cases of potential collisions, specify detailed rules of priority to handle DL/UL collision if necessary. Otherwise, it is up to gNB proper scheduling to avoid such collisions.
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