	
3GPP TSG RAN WG1 #102-e                              R1-2006097
e-Meeting, August 17th – 28th, 2020

Agenda item:	7.2.2.2.3
Source:	Samsung
Title:	HARQ enhancements for NR-U
Document for:	Discussion and Decision
1 Introduction
This contribution discusses power control mechanism for one-shot HARQ-ACK feedback for NR-U.
2 Discussion 
2.1 One-shot HARQ-ACK Codebook 
For DL transmission, the number of HARQ process is configurable from 2,4,6,8,10,12 and 16, therefore it is possible the total number of HARQ-ACK bits for one-shot HARQ-ACK feedback is no larger than 11 bit, when the number of HARQ process is less than 12. For Rel-15 semi-static codebook, if the total payload is no larger than 11 bits, the number of HARQ-ACK bits [image: ] for the purpose of PUCCH power control is determined by the number of received PDSCH. For Rel-16, how to determine [image: ] for one-shot HARQ-ACK feedback is missing. 
For one-shot HARQ feedback, NDI can be configured to be part of one-shot HARQ-ACK feedback. If NDI is not configured, UE is expected to reset HARQ-ACK state as NACK for a HARQ process ID once ACK is reported for the same HARQ process ID in the previous feedback. In this case, it is natural to not count in these NACK bits for the purpose of PUCCH power control, because these HARQ-ACK bits are corresponding to HARQ process IDs without PDSCH receiving after previous PUCCH transmission occasion, which is aligned with the principle in Rel-15. 
During previous meeting, some companies commented that UCI payload no larger than 11 bit is a rare case, so no need of specification. However, there would be a hole in the specification and unclear behavior unless it is explicitly specified that a UE does not expect UCI payload no larger than 11 bits when a UE is configured with one-shot HARQ-ACK feedback. It does not make sense to add such restriction rather than specifying a proper behavior for this case.  
Proposal 1: For one-shot HARQ-ACK feedback, if NDI is not configured, and if the number of UCI bits is smaller than or equal to 11 bits, the NACK bits for a HARQ process without PDSCH receiving after previous transmitted PUCCH occasion is not counted for the purpose of PUCCH power control. Adopt the following TP for 38.213.
	TS 38.213 
9.1.4 Type-3 HARQ-ACK codebook determination
------------------ Unchanged part omitted ------------------------
If [image: ], and if the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH in PUCCH transmission occasion i, as described in Clause 7.2.1, aswhere 
-	 is the number of transport blocks the UE receives after a previous transmitted PUCCH occasion i-1 for HARQ process ID h for serving cell [image: ] if harq-ACK-SpatialBundlingPUCCH and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 are not provided, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided.
-	 is the number of CBGs the UE receives after a previous transmitted PUCCH occasion i-1 for HARQ process ID h for serving cell [image: ] if PDSCH-CodeBlockGroupTransmission and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided.
------------------ Unchanged part omitted ------------------------



3 [bookmark: _GoBack]Conclusion
The proposals including TPs made in this contribution are summarized below:
Proposal 1: For one-shot HARQ-ACK feedback, if NDI is not configured, and if the number of UCI bits is smaller than or equal to 11 bits, the NACK bits for a HARQ process without PDSCH receiving after previous transmitted PUCCH occasion is not counted for the purpose of PUCCH power control. Adopt the TP in the conclusion part.
	TS 38.213 
9.1.4 Type-3 HARQ-ACK codebook determination
------------------ Unchanged part omitted ------------------------
If [image: ], and if the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH in PUCCH transmission occasion i, as described in Clause 7.2.1, aswhere 
-	 is the number of transport blocks the UE receives after a previous transmitted PUCCH occasion i-1 for HARQ process ID h for serving cell [image: ] if harq-ACK-SpatialBundlingPUCCH and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 are not provided, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided.
-	 is the number of CBGs the UE receives after a previous transmitted PUCCH occasion i-1 for HARQ process ID h for serving cell [image: ] if PDSCH-CodeBlockGroupTransmission and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided.
------------------ Unchanged part omitted ------------------------
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