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1 Introduction
In RAN1 #104 e-meeting, the following was agreed for HD-FDD operation:  
	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
· eg., PUSCH, PUCCH, PRACH, SRS
· Case 8: Dynamic or semi-static DL vs. valid RO
· Case 9: Collision due to direction switching



In this contribution, we discuss the remaining issues of duplex operation focusing on how to handle various collision between DL/UL for HD-FDD capable UE.  
2. Discussion
In RAN1 104-e meeting, a list of potential collisions cases was identified as FFS to see if any change to the current specs is necessary as detailed in Table 1. In short, our preference is to fully reuse the UE behaviors defined for single CC in unpaired spectrum. On Case 1, the CG-PUSCH/SRS/PUCCH/PRACH should not be canceled by DL grant if it comes later after  before UL transmission starts. The rationale behind is exactly what was debated in earlier releases, i.e., UE may already start pipeline processing for these UL transmissions and impossible to conceal it within the leftover time budget. We do not see the justification to further tighten this requirement for HD-FDD compared to legacy TDD UE, particularly considering HD-FDD is to reduce complexity.  

Table 1: Collision Handling for Redcap UEs by reusing Rel-15/16 for Single CC in unpaired spectrum
	Index 
	Description
	Collision Handling (same as rule defined in Rel-15/16 for single CC in unpaired spectrum)

	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
	If DCI comes after symbols, prioritize CG-PUSCH/SRS/PUCCH/PRACH; Otherwise, DG-PDSCH/AP-CSI-RS is prioritized.

	2
	Semi-statically configured DL reception vs. dynamically scheduled UL transmission 

e.g., PDCCH or SPS PDSCH collides with dynamic PUSCH or PUCCH
	Prioritize the DG-PUSCH or PUCCH over DL SPS

	3
	Semi-statically configured DL reception vs. semi-statically configured UL transmission 
	Error Case

	4
	Dynamically scheduled DL reception vs. dynamic scheduled UL transmission
	Error Case

	5
	Configured SSB vs. dynamically scheduled or configured UL transmission e.g., PUSCH, PUCCH, PRACH, SRS
	Prioritize SSB over PUCCH, SRS/PRACH

	6
	Dynamic DL vs. valid RO
	If DCI that schedules DG-PDSCH comes after symbols, prioritize PRACH; Otherwise, DG-PDSCH is prioritized.



Proposal 1: Reuse the existing collision handling defined in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum for Type A HD-FDD operation. 


In accordance with the approved WID, both FD-FDD and HD-FDD are also supported from system operational perspective. It remains open regarding how to report the HD-FDD support for Redcap devices. For initial access procedure, including SSB detection, SIB acquisition and RACH operations, there is no parallel transmission being involved. Support of HD-FDD operation can be reported through the UE capability framework as in LTE on a per band-basis. 
Proposal 2: HD-FDD support is reported through UE capability framework for Redcap devices.

Compared to HD-FDD, FD-FDD operation reduces the latency and improves the throughput performance at the cost of increased power consumption. For applications that is less delay-sensitive, it is beneficial for FD-FDD capable UE to fallback to HD-FDD operation such that power consumption can be minimized by avoiding unnecessary simultaneous DL/UL reception/transmission. 
Proposal 3: Support a signalling mechanism to enable HD-FDD operation for a FD-FDD capable Redcap device. 

3. Conclusion 
In this contribution, we have presented our views on open issues related to s. Based on the discussions above, the following was proposed: 
Proposal 1: Reuse the existing collision handling defined in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum for Type A HD-FDD operation. 
Proposal 2: HD-FDD support is reported through UE capability framework for Redcap devices.
Proposal 3: Support a signalling mechanism to enable HD-FDD operation for a FD-FDD capable Redcap device. 
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