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1 Introduction
For URLLC traffic, SPS PDSCH is used to reduce the decoding latency of PDCCH, a typical case for URLLC could be HARQ-ACK consisting of 1 bit for a SPS PDSCH reception. When there is no DL traffic, gNB could cancel the SPS PDSCH reception by dynamic SFI. If there is a LP PUCCH with HARQ-ACK of 2 or more bits overlapping with a HP PUCCH with HARQ-ACK only for SPS PDSCH receptions, UE multiplexes the HARQ-ACK information bits of different priorities in a PUCCH format 2/3/4 and the transmitting power of the resulting PUCCH becomes minus infinity if all the HP SPS PDSCHs are canceled by dynamic signalling. The contribution discusses UE behaviour in such case.
2 Discussion
When multiplexing HARQ-ACK information bits of different priorities in a PUCCH format 2/3/4, the power of the PUCCH is determined based on HP HARQ-ACK according to the spec below.
	If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using a PUCCH resource that includes PUCCH format 2, 3 or 4, the UE determines a power for the PUCCH transmission as described in clause 7.2.1 assuming that the PUCCH includes only UCI bits of priority 1, where . If bits,  replaces  in the  calculation in clause 7.2.1; otherwise,  replaces  in the calculation in clause 7.2.1.



If ,  is used to determine  as described in the spec below.
	-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits smaller than or equal to 11, , where 
-	
-	 is a number of HARQ-ACK information bits that the UE determines as described in clause 9.1.2.1 or 16.5.1.1 for Type-1 HARQ-ACK codebook and as described in clause 9.1.3.1 or 9.1.3.3 or 16.5.2.1 for Type-2 HARQ-ACK codebook.  is the same as  as described in clause 9.1.4 for Type-3 HARQ-ACK codebook. If the UE is not provided any of pdsch-HARQ-ACK-Codebook, pdsch-HARQ-ACK-Codebook-r16, or pdsch-HARQ-ACK-OneShotFeedback,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 
-	 is a number of SR information bits that the UE determines as described in clause 9.2.5.1
-	 is a number of CSI information bits that the UE determines as described in clause 9.2.5.2
-	 is a number of resource elements determined as , where  is a number of subcarriers per resource block excluding subcarriers used for DM-RS transmission, and  is a number of symbols excluding symbols used for DM-RS transmission, as defined in clause 9.2.5.2, for PUCCH transmission occasion  on active UL BWP  of carrier  of primary cell  



For the HARQ-ACK codebook only for SPS PDSCH receptions,  is the number of received TBs in SPS PDSCH receptions based on the spec below.
	If , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in clause 7.2.1, as  where 
-	 are all DL cells where the UE is configured to receive unicast or multicast PDSCHs
-	 is the cardinality for the union of all sets  of occasions for unicast or multicast PDSCH receptions or SPS PDSCH releases for serving cell 
-	 is the number of transport blocks the UE receives in PDSCH reception occasion  for serving cell  if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion  for serving cell  if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format that does not support CBG-based PDSCH receptions, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release or TCI state update in PDSCH reception occasion  for serving cell  and the UE reports corresponding HARQ-ACK information in the PUCCH.
-	If timeDomainHARQ-BundlingType1 is provided for serving cell  and for a DCI format indicating a TDRA row that includes more than one SLIV entry on the serving cell , the UE considers as received only a PDSCH associated with the last SLIV.
-	 is the number of CBGs the UE receives in a PDSCH reception occasion  for serving cell  if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format that supports CBG-based PDSCH receptions and the UE reports corresponding HARQ-ACK information in the PUCCH.




If a SPS PDSCH is canceled dynamic SFI, the SPS PDSCH is considered as not received according to the spec below and the TB in the SPS PDSCH should also be considered as not received.
	For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
-	the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format
-	the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR
-	the UE receives PDCCH as described in clause 10.1
-	if the UE is configured by higher layers to receive PDSCH in the set of symbols of the slot, the UE does not receive the PDSCH in the set of symbols of the slot



The HARQ-ACK information bits of SPS PDSCH receptions depend on the number of SPS PDSCHs configured to be received and if a SPS PDSCH is canceled by dynamic signalling, UE generate NACK bits for this SPS PDSCHs. If all the SPS PDSCHs are canceled, the UE still generates a HARQ-ACK codebook with all NACKs and  and . 
To resolve this issue, there could be three options.
Option 1: UE does not transmit the LP HARQ-ACK.
Option 2: UE transmits the original LP PUCCH with LP HARQ-ACK and considers the HP PUCCH with SPS HARQ-ACK does not exist.
Option 3: Define a minimum value for  to avoid such issue.
Option 1 degrades the performance of LP HARQ-ACK and is against with the intention of multiplexing of HARQ-ACK of different priorities.
Option 2 avoids dropping LP HARQ-ACK, however, UE needs to calculate the value of  before performing UCI multiplexing, it could complicate both UE implementation and specifications.
Option 3 is a simple solution with minimum spec impact and thus is preferred. 
Proposal: Adopt the following TP for TS 38.213.
	[bookmark: _Toc114216084]9.2.5.3	UE procedure for reporting UCI of different priorities
*** Unchanged text is omitted ***
If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using a PUCCH resource that includes PUCCH format 2, 3 or 4, the UE determines a power for the PUCCH transmission as described in clause 7.2.1 assuming that the PUCCH includes only UCI bits of priority 1, where . If bits,  replaces  in the  calculation in clause 7.2.1; otherwise,  replaces  in the calculation in clause 7.2.1.
*** Unchanged text is omitted ***



3 Conclusion
The contribution discusses the issue of PUCCH power control for multiplexing HARQ-ACK of different priorities and the following is proposed.
Proposal: Adopt the following TP for TS 38.213.
1 
2 
	9.2.5.3	UE procedure for reporting UCI of different priorities
*** Unchanged text is omitted ***
If a UE transmits a PUCCH that includes HARQ-ACK information bits of priority 0 and 1 using a PUCCH resource that includes PUCCH format 2, 3 or 4, the UE determines a power for the PUCCH transmission as described in clause 7.2.1 assuming that the PUCCH includes only UCI bits of priority 1, where . If bits,  replaces  in the  calculation in clause 7.2.1; otherwise,  replaces  in the calculation in clause 7.2.1.
*** Unchanged text is omitted ***



