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1 Introduction
In RAN Plenary #90e, a study item for reduced capability UEs was completed and a working item was approved [1]. The working item is to specify a UE feature and parameter list with lower end capabilities, relative to Rel-16 eMBB and URLLC NR to serve three use cases such as industrial wireless sensors, video surveillance, and wearables. The complexity reduction features to be supported include the following:
· Reduced maximum UE Bandwidth: 
· Maximum bandwidth of an FR1 RedCap UE during and after initial access of 20MHz is supported. The possibility of optional support of a wider bandwidth up to 40MHz after initial access will be further discussed.
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100MHz.
· 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.
· 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.
· 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 views on duplex operation for RedCap UEs.
2 [bookmark: _Hlk861261]Discussion
Half-Duplex FDD Operation
Support of HD-FDD-Type A has minor data rate and latency degradation when symbol level guard period is assumed, and hence how to define and configure guard periods with minimum specification impact needs to be figured out. As illustrated in Figure 1 and Figure 2, if DL BWP and UL BWP are configured with different SCS configurations and the guard period is provided in symbol unit, the ambiguity for the starting symbol and the length of guard period would need to be resolved. 
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Figure 1. The starting symbol of guard period is ambiguous when DL and UL are configured with different SCS
[image: ]
Figure 2. The length of guard period is ambiguous when DL and UL are configured with different SCS 
Observation 1: If DL BWP and UL BWP are configured with different SCS configurations and the guard period is provided in symbol unit, the ambiguity about the starting symbol and the length of guard period would arise.
Proposal 1: The ambiguity in applying symbol-level guard period needs to be resolved when different SCS configurations are configured for DL BWP and UL BWP.   
Besides, in unpaired spectrum (i.e., TDD), a UE can be provided semi-statically or dynamically the transmission direction of a symbol so that the UE can perform transmission or reception accordingly. In paired spectrum (i.e., FDD), on the other hand, UE is not provided with the transmission direction of a symbol semi-statically, since there are both DL and UL resources available for the symbol. However it is uncertain that whether to reuse the TDD slot configuration or follow the dynamic scheduling (e.g., PDSCH, CSI-RS, PUSCH, or SRS) to determine UL/DL direction for HD-FDD operation, and therefore the detailed scheduling for HD-FDD should be further studied. If the existing TDD slot configuration is reused for HD-FDD operation, the minimum specification impact might be achieved. However if using dynamic scheduling to determin the UL/DL direction for HD-FDD operation, some benefits such as higher flexibility and lower latency might be obtained.  
Observation 2: It is uncertain that whether to reuse the TDD slot configuration or follow the dynamic scheduling to determine UL/DL direction for Type-A HD-FDD operation.
Proposal 2: Determine whether to reuse the TDD slot configuration for Type-A HD-FDD operation.   
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. For example, a dynamically scheduled downlink transmission may overlap with a configured uplink transmission. Therefore, a rule for handling the collision between DL and UL scheduling needs to be introduced for RedCap UEs. Accordingly, several options can be considered for handling the collision between DL and UL scheduling.
The first option we can consider is to specify scheduling restrictions. For example, scheduling a PDSCH overlapping in time with a CG PUSCH is not expected. Oppositely, scheduling a PUSCH overlapping in time with a configured DL reception(e.g., SSB, SPS PDSCH) is not expected.
The second option is to define a priority rule. For example, a dynamically PDSCH is always prioritized over a CG PUSCH. In other words, a transmission with lower priority is dropped.
The third option is to provide UE semi-statically or dynamically with the transmission direction of a symbol, and scheduling or configuration indicated for the symbol should follow the provided transmission direction.
Observation 2: The collision between DL and UL scheduling may happen for HD-FDD operation.
Proposal 3: A rule for avoiding or handling the collision between DL and UL scheduling shall be specified for reduced capability UEs in HD-FDD operation.
3 Conclusions
In this contribution, we discussed the issues regarding Half-Duplex FDD operation. Based on the discussion in section 2, we have observations and proposals as follows.
[bookmark: _Toc4685928]Observation 1	If DL BWP and UL BWP are configured with different SCS configurations and the guard period is provided in symbol unit, the ambiguity about the starting symbol and the length of guard period would arise.
Observation 2	It is uncertain that whether to reuse the TDD slot configuration or follow the dynamic scheduling to determine UL/DL direction for Type-A HD-FDD operation.
Proposal 1	The ambiguity in applying symbol-level guard period needs to be resolved when different SCS configurations are configured for DL BWP and UL BWP .
[bookmark: _Toc4685930]Proposal 2	Determine whether to reuse the TDD slot configuration for Type-A HD-FDD operation.
Proposal 3	A rule for avoiding or handling the collision between DL and UL scheduling shall be specified for reduced capability UEs in HD-FDD operation.
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