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1 Introduction
In RAN1#104e, some agreements related to HD-FDD were made 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, consider at least the following DL/UL collision cases 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, or RO
· 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 6: Monitoring for UL cancellation indication (if supported) while transmitting in UL
· Case 7: Collision due to BWP switching (if supported)
· Case 8: Dynamic or semi-static DL vs. valid RO
· Case 9: Collision due to direction switching
In this contribution, we provide our views on duplex operation for RedCap UEs.
2 [bookmark: _Hlk861261]Discussion
Collision handling for HD-FDD operation
For listed cases in last meeting, a general solution to handle collision would be preferable, and thus some possible options are listed as follows:
· Option 1: Specify scheduling restrictions to avoid collision. For example, scheduling a PDSCH overlapping in time with a configured UL transmission (e.g., CG PUSCH, SRS, PUCCH, PRACH) is not expected. Oppositely, scheduling a PUSCH overlapping in time with a configured DL reception (e.g., SSB, PDCCH, SPS PDSCH) is not expected. Another restriction we could consider is based on timeline restriction. For example, the UE does not expect a dynamic scheduling that is in response to a DCI detection which ends less than a defined symbol length before the start of a configured scheduling, and thus the UE can have enough processing time to avoid collision between dynamic scheduling and configured  scheduling.
· Option 2: Define a prioritization rule to resolve collision. For example, a dynamic scheduling is always prioritized over a configured scheduling. In other words, a transmission/reception with lower priority is dropped or postponed to next available transmission/reception occasion.
· Option 3: Provide a certain configuration (e.g., TDD-like configuration) to determine the distribution of DL and UL scheduling. For example, taking TDD configuration as a starting point, and the flexible symbols can be used as guard period.
Proposal 1: A general method to handle the cases of potential collisions should be addressed.
Proposal 2: Three options for handling collisions, which include specifying scheduling restriction, defining a prioritization rule, and providing a TDD-like configuration, should be considered.
Switching time for HD-FDD operation
Support of HD-FDD-Type A has minor data rate and latency degradation when symbol level guard period is assumed, and hence support guard period in symbol units would be beneficial. However, the switching point and length need to be specified when DL BWP and UL BWP are configured with different SCS. As illustrated in figure 1 and figure 2, whether to consider the end of DL reception or the start of UL symbol as the switching point would lead to different scheduling results, and thus some general options should be further discussed:
· Option 1: Switching point starts from the end of last symbol of a DL reception or an UL transmission corresponding to the largest SCS configuration.
· Option 2: Switching point starts after the end of last symbol of a DL reception or an UL transmission corresponding to the smallest SCS configuration.
· Option 3: Switching point starts after the end of last symbol of a DL reception or an UL transmission corresponding to a reference BWP. The reference BWP could be a BWP where data is scheduled before switching or a BWP where data is scheduled after switching.
Furthermore, as illustrated in figure 4, the length of switching time based on a determined SCS (e.g., the largest SCS, the smallest SCS, the reference SCS among all configured BWPs) should be specified, otherwise the ambiguity would be arose for aforementioned scheduling.
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Figure 1. An example of option 1
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Figure 2. An example of option 2
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Figure 3. An example of option 3
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Figure 4. The length of guard period is ambiguous when DL BWP and UL BWP are configured with different SCS 
Observation 1: Support of the guard period in symbol units is beneficial for lower latency.
Proposal 3: Specify the switching position based on a defined rule, for example, the starting symbol is based on the BWP with the largest SCS, the starting symbol is based on the BWP with the smallest SCS, or the starting symbol is based on the reference BWP.
Proposal 4: Specify the length of switching time based on a determined SCS (e.g., the largest SCS, the smallest SCS, or the reference SCS among all configured BWPs).

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]Support of the guard period in symbol units is beneficial for lower latency.
A general method to handle the cases of potential collisions should be addressed.
Three options for handling collisions, which include specifying scheduling restriction, defining a prioritization rule, and providing a TDD-like configuration, should be considered.
Specify the switching position based on a defined rule, for example, the starting symbol is based on the BWP with the largest SCS, the starting symbol is based on the BWP with the smallest SCS, or the starting symbol is based on the reference BWP.
Specify the length of switching time based on a determined SCS (e.g., the largest SCS, the smallest SCS, or the reference SCS among all configured BWPs).
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