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1 Introduction
The following objective is included in the study item description [1] of Release 17 Redcap WI:
	This WI has the following objectives: 

· Specify support for the following UE complexity reduction features [RAN1, RAN2, RAN4]:

…
· Duplex operation:

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


In this contribution, we provide our considerations on remaining issues of half-duplex FDD operation of Redcap UE. 
2 Remaining issues of collision handling 
2.1 Case 5: Configured SSB vs. dynamically scheduled or configured UL transmission
In RAN1#106-e meeting, the following agreement is made for case 5:
	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




When handle the collision between configured SSB and dynamically scheduled or configured UL transmission, it is preferable to adopt unified solution. reusing NR TDD Rel-15/16 existing collision handling principles can introduce minimum specification impact and it was also agreed for the collision handling between configured SSB and configured UL transmission, thus we prefer option 2 to handle the collision between configured SSB and dynamically scheduled UL transmission. 
Proposal 1: For Case 5 of SSB overlaps with dynamically scheduled UL transmission, re-use the existing collision handling principles of Rel-15/16 for NR TDD.
2.2 Case 9: Collision due to direction switching

During last meeting, the following working assumption was made:
	Agreement 
· 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
· NRX-TX Tc and NTX-RX Tc are the same as the transition time for FR1 in Table 4.3.2-3, TS 38.211 for a UE not capable of full-duplex communication
· (Working Assumption) The “back-to-back” non-overlapping UL/DL without sufficient gap between RRC configured UL and DL may happen, i.e., are allowed for HD-FDD UEs.
· RRC configured DL/UL includes at least cell specific higher layer parameters configured DL/UL
· Discuss further whether to specify a clear UE behavior, or leave it to UE implementation to ensure that the switching time is satisfied
· Note: This does not mean a HD-FDD UE is required to support the back-to-back UL/DL switching without sufficient gap


According to the working assumption achieved during last meeting, it implies that at least “back-to-back” transmission between cell-specific higher layer parameters configured UL and cell-specific higher layer parameters configured DL may happen.  Then one remaining issue is whether to support the remaining 3 cases:

· Between cell-specific higher layer parameters configured UL and dedicated higher layer parameters configured DL 
· Between dedicated higher layer parameters configured UL and cell-specific higher layer parameters configured DL
· Dedicated configured DL and Dedicated configured UL
In our view, different from the cell-specific configured DL/UL transmission, the dedicated configuration only applies to HD-FDD rather than a group UEs. Thus, it is easier for gNB to take the HD-FDD feature into account and ensure sufficient switching gap between DL and UL transmission when performing the dedicated configuration. From this point, the remaining 3 cases should be included in the working assumption. Once it happens, it can be treated as an error case. 
The problematic case mainly involves the valid RO in UL and the SSB/ PDCCH in Type 0/0A/1/2 CSS set in DL. Currently, the collision between them in the same symbol is included in Case 8 and it was agreed to leave to UE implementation. Considering this point, the same handling can be reused when there is no sufficient switching gap between valid RO and the PDCCH in Type 0/0A/1/2 CSS set. 
Proposal 2: Confirm the working assumption with the following update 
· The “back-to-back” non-overlapping UL/DL without sufficient gap between RRC configured UL and DL may happen, i.e., are allowed for HD-FDD UEs.
· RRC configured DL/UL only includes at least cell specific higher layer parameters configured DL/UL
· Discuss further whether to specify a clear UE behavior, or leave it to UE implementation to ensure that the switching time is satisfied
· Note: This does not mean a HD-FDD UE is required to support the back-to-back UL/DL switching without sufficient gap
3 Conclusion
In this contribution, we discuss half-duplex FDD operation of redcap UE.  Based on the discussion, our proposals are summarized as follows:
Proposal 1: For Case 5 of SSB overlaps with dynamically scheduled UL transmission, re-use the existing collision handling principles of Rel-15/16 for NR TDD.
Proposal 2: Confirm the working assumption with the following update 

· The “back-to-back” non-overlapping UL/DL without sufficient gap between RRC configured UL and DL may happen, i.e., are allowed for HD-FDD UEs.
· RRC configured DL/UL only includes at least cell specific higher layer parameters configured DL/UL
· Discuss further whether to specify a clear UE behavior, or leave it to UE implementation to ensure that the switching time is satisfied
· Note: This does not mean a HD-FDD UE is required to support the back-to-back UL/DL switching without sufficient gap
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