[bookmark: historyclause][bookmark: _Toc383764588]3GPP TSG RAN WG1 Meeting #104bis-e  	R1-2102701
e-Meeting, April 12th – April 20th, 2021 
Agenda Item: 8.6.1.3
Source: MediaTek Inc.
Title: On half duplex operation for RedCap UEs
Document for: Discussion and Decision
Introduction
The Rel-17 study item on Reduced Capability NR devices was approved in [1] and updated in [2]. The new WI has been agreed in RAN#91e [3]. 
	WI [3]:
· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)


Half-duplex FDD
In RAN1#104 the following were agreed [4] and [5]:
	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


In general, HD-FDD scheduling can typically avoid intra-UE conflicts. When latency needs to be guaranteed, the scheduler can make sure that that the latency and the efficiency do not get worse than would with a static UL/DL switching schedule. 
Observation 1: In general, HD-FDD scheduling can avoid intra-UE UL/DL collisions and still achieve better efficiency, latency and flexibility than static UL/DL switching schedule. 

Case 1: Scheduling around CG’s may be inconvenient, hence it may be practical to prioritize downlink transmissions over CG, thus delaying uplink data transmission. The same applies to SR. SRS and P/SP CSI can be scheduled around, in general. However, scheduling around may be problematic when PDSCH repetition is required. Therefore dynamically scheduled DL reception should be prioritized vs. periodic and semi-statically configured UL transmission.
Case 2: Collision between semi-statically configured DL reception and dynamically configured UL transmission is avoidable.
Case 3: Conflict between semi-statically configured DL reception and UL transmission is avoidable.
Cases 4: When dynamically scheduled PUSCH/PUCCH and dynamically scheduled downlink transmission collide then the earlier scheduled transmission should take effect and the latter should be dropped. This reduces implementation complexity and still meets the goals set out in Observation 1.  
Cases 5:  subsection 11 in [6] prioritizes configured SSB over dynamically scheduled or configured UL transmission e.g., PUSCH, PUCCH, PRACH, SRS for unpaired spectrum. This handling can be maintained in the case of HD FDD as well.
Cases 8: Dynamic or semi-static DL vs. valid RO could be treated as case 3 despite that R16 prioritizes valid RO for this case according to subsection 11 in [6]. 
Cases 9: Collision due to direction switching shall not harm the leading DMRS. We also believe that any such collision should be treated as part of the previous cases.    
Proposal 1: Dynamically scheduled DL reception should be prioritized vs. periodic and semi-statically configured UL transmission.
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Conclusions
In this contribution we made the following observation:
Observation 1: In general, HD-FDD scheduling can avoid intra-UE UL/DL collisions and still achieve better efficiency, latency and flexibility than static UL/DL switching schedule. 
In this contribution we made the following proposals:
Proposal 1: Dynamically scheduled DL reception should be prioritized vs. periodic and semi-statically configured UL transmission.
Proposal 2: When dynamically scheduled uplink/downlink transmissions collide then the earlier scheduled transmission should take effect and the latter should be dropped.
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