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1 Introduction
In RAN1#104-e meeting, the work item on UE complexity reduction for reduced capability NR devices was discussed [1]. The agreements of the WI on aspects related to HD-FDD operation in RAN1#104-e meeting are as follows:
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, 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

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

· Case 9: Collision due to direction switching

This contribution discusses the aspects related to duplex operation. HD-FDD switching time and handling of DL/UL collision are mainly discussed. 
2 Discussion
In RAN1#104-e meeting, the objective on HD-FDD type A with the minimum specification impact was discussed and the following as a working assumption for RedCap UEs was agreed:
· 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.

In Rel-17 NR RedCap, half-duplex operation has been studied and the study concluded that HD-FDD Type A can provide reasonable complexity reduction gain with limited specification impacts. HD-FDD operation can lower the cost of a RedCap UE. For HD-FDD operation type A, UE switching time can be considered and specified. 
Switching time for the DL-to-UL transition is created by the UE not receiving the last DL OFDM symbols before switching to UL. For the UE supporting HD-FDD Type-A, it can be assumed to be equipped with separate oscillators for DL and UL, thus much time is not required when switching the direction. Therefore, it is enough to reuse the existing DL-to-UL and UL-to-DL switching time of the HD-FDD Type-A RedCap UE. With the values in Table 4.3.2-3 of TS 38.211, the switching time is less than one symbol, since the symbol duration is 71 µs for 15 kHz SCS, 35.6 µs for 30 kHz SCS, and 17.9 µs for 60 kHz SCS, respectively. Therefore, DL-to-UL and UL-to-DL switching time gap for HD-FDD Type-A can be 1 OFDM symbol.
In order to support HD-FDD Type-A half-duplex operation, the switching time between Rx and Tx shall be defined for the UEs for switching between transmission and reception. The UE is not required to transmit during the Rx-Tx switching time after the last reception time, and to receive during the Tx-Rx switching time after the last transmission time. Therefore, for type-A half-duplex, symbols level switching time as guard time may be needed.
Proposal 1: For HD-FDD switching time for RedCap UEs, the guard times in symbol units could be defined.
Except for the UE switching time, handling of DL/UL collision should be also considered. For HD-FDD operation of RedCap UEs, RAN1#104-e meeting agreed that collisions may be addressed or alleviated with proper scheduling. Some cases of potential collisions can be further studied. Although NR supports flexible resource assignment, there may be some cases where downlink reception and uplink transmissions colliding. Therefore, the specifications may introduce some constraints or priority rules.
One issue for support of HD-FDD operation is on how to handle the potential collision between UL and DL operations. Although gNB scheduling can be helpful to resolve some UL/DL collision, it may not be able to preclude all the collisions. For HD-FDD operation, it is possible that the collision between DL and UL scheduling would happen when dynamic scheduling is used to determine the UL/DL direction. A dynamically scheduled downlink transmission may overlap with a configured uplink transmission. Therefore, for HD-FDD operation for RedCap UEs, a rule for handling the collision between DL and UL scheduling could be needed. A priority rule can be defined to drop a transmission with lower priority, e.g., a rule to prioritize a dynamical scheduled PDSCH over a CG PUSCH.
Proposal 2: Rules for handling the collision between DL and UL scheduling should be studied for HD-FDD operation for RedCap UEs.
3 Conclusions

In this contribution, we discuss aspects related to HD-FDD duplex operation. Based on the discussions, proposals are given as follows.
Proposal 1: For HD-FDD switching time for RedCap UEs, the guard times in symbol units could be defined.
Proposal 2: Rules for handling the collision between DL and UL scheduling should be studied for HD-FDD operation for RedCap UEs.
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