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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we clarify the procedure of HARQ-ACK feedback for DL SPS.
Discussion 
For HARQ-ACK feedback, we have agreed that DL SPS should be supported for sPDSCH transmission. However, in current spec, there are some ambiguities in the timing and PUCCH resource of HARQ-ACK feedback. To make them clear, the following is proposed: 
Proposal 1: Endorse the following text proposal:
------------------------------------------------Start of Text Proposal to 36.213-----------------------------------------

[bookmark: _Toc415085519]10.1.2.1	FDD HARQ-ACK procedure for one configured serving cell
<Unchanged parts are omitted>
For slot-PUCCH, and for transmission of up to 2 HARQ-ACK bits in slot [image: ], when at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G or a semi-persistently scheduled slot-PDSCH transmission or for a PDCCH/SPDCCH indicating downlink SPS release in 
· slot [image: ] or 
· when scheduling request is sent in slot [image: ]on a resource configured by higher layer parameter sr-slotSPUCCH-IndexFH or sr-slotSPUCCH-IndexNoFH, 
the UE shall use PUCCH resource [image: ] for transmission of HARQ-ACK in slot [image: ] for [image: ] mapped to antenna port p for slot-PUCCH transmission using format 1a/1b [3], where the value of [image: ] is determined according to higher layer configuration and Table 10.1.2.1-2. For a UE configured for two antenna port transmission for PUCCH format 1a/1b, a PUCCH resource value in Table 10.1.2.1-2 maps to two PUCCH resources with the first PUCCH resource [image: ] for antenna port [image: ] and the second PUCCH resource [image: ] for antenna port [image: ], otherwise, the PUCCH resource value maps to a single PUCCH resource [image: ] for antenna port [image: ].

Table 10.1.2.1-2: PUCCH Resource Value for HARQ-ACK Resource for slot-PUCCH
	Value of 'SPUCCH resource indication' field 
as defined in section 5.3.3.1.17 of [4]
	[image: ]or [image: ]

	'00'
	The 1st PUCCH resource value configured by the higher layers

	'01'
	The 2nd PUCCH resource value configured by the higher layers

	'10'
	The 3rd PUCCH resource value configured by the higher layers

	'11'
	The 4th PUCCH resource value configured by the higher layers

	NOTE:	[image: ]are respectively determined from the first and second PUCCH resource lists configured by n1SlotSPUCCH-hoppingAN-List in [11] for slot-PUCCH when hopping is enabled, and by n1SlotSPUCCH-nohoppingAN-List in [11] for slot-PUCCH when hopping is disabled.



For subslot-PUCCH, and for transmission of up to 2 HARQ-ACK bits, in subslot [image: ], when at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G in subslot [image: ] or a semi-persistently scheduled subslot-PDSCH transmission in subslot [image: ]or for a PDCCH/SPDCCH indicating downlink SPS release in subslot [image: ] or when scheduling request is sent in slot [image: ]on a resource configured by higher layer parameter sr-subslotSPUCCH-Resource, the UE shall use PUCCH resource [image: ] for transmission of HARQ-ACK in subslot [image: ] for [image: ] mapped to antenna port p for subslot-PUCCH transmission using format 1a/1b [3], where 
-	for a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G in subslot[image: ] or for a PDCCH/SPDCCH indicating downlink SPS release in subslot [image: ], PUCCH resource group is determined by higher layer configuration and Table 10.1.2.1-3, and [image: ] is determined according to higher layer configuration and Table 10.1.2.1-4 for PUCCH format 1a, and according to higher layer configuration and Table 10.1.2.1-5 for PUCCH format 1b.
<Unchanged parts are omitted>

10.1.2.2.2	PUCCH format 3 HARQ-ACK procedure
<Unchanged parts are omitted>

-	for transmission of up to 2 HARQ-ACK bits in slot , when at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G or a semi-persistently scheduled slot-PDSCH transmission or  for a PDCCH/SPDCCH indicating downlink SPS release in 

-	slot  or 


-	in a subslot that is  subslots before slot or 

-	when scheduling request is sent in slot on a resource configured by higher layer parameter sr-slotSPUCCH-IndexFH or sr-slotSPUCCH-IndexNoFH, 
<Unchanged parts are omitted>
-	for transmission of 3-11 HARQ-ACK bits on slot-PUCCH when at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G or a semi-persistently scheduled subslot-PDSCH transmission or for a PDCCH/SPDCCH indicating downlink SPS release in 

-	slot  or 
-	any of the subslots given in Table 10.1-1 according to the value of [image: ] when the slot-PUCCH is transmitted in subframe m or

-	-	when scheduling request is sent in slot on a resource configured by higher layer parameter sr-slotSPUCCH-IndexFH or sr-slotSPUCCH-IndexNoFH, 
the UE shall use PUCCH format 3, if configured by higher layers, and PUCCH resource[image: ] is determined according to higher layer configuration n3SPUCCH-AN-List and Table 10.1.2.2.2-1.
<Unchanged parts are omitted>
10.1.2.2.3	PUCCH format 4 HARQ-ACK procedure
<Unchanged parts are omitted>
-	for transmission of up to 2 HARQ-ACK bits, 

-	in slot for slot-PUCCH when at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G or a semi-persistently scheduled slot-PDSCH transmission or for a PDCCH/SPDCCH indicating downlink SPS release in 

-	slot  or 
-	any of the subslots given in Table 10.1-1 according to the value of [image: ] when the slot-PUCCH is transmitted in subframe m

-	when scheduling request is sent in slot on a resource configured by higher layer parameter sr-slotSPUCCH-IndexFH or sr-slotSPUCCH-IndexNoFH, 
the UE shall use PUCCH format 1a/1b and PUCCH resource [image: ] where the value of [image: ] is determined according to higher layer configuration and Table 10.1.2.1-2. For a UE configured for two antenna port transmission for PUCCH format 1a/1b, a PUCCH resource value in Table 10.1.2.1-2 maps to two PUCCH resources with the first PUCCH resource [image: ] for antenna port [image: ] and the second PUCCH resource [image: ] for antenna port [image: ], otherwise, the PUCCH resource value maps to a single PUCCH resource [image: ] for antenna port [image: ].







[bookmark: _GoBack]-	in subslot for subslot-PUCCH when at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G in subslot  or a semi-persistently scheduled subslot-PDSCH transmission in subslot  or for a PDCCH/SPDCCH indicating downlink SPS release in subslot  or when scheduling request is sent in slot on a resource configured by higher layer parameter sr-subslotSPUCCH-Resource, the UE shall use PUCCH resource  for transmission of HARQ-ACK in subslot [image: ] for [image: ] mapped to antenna port p for subslot-PUCCH transmission using format 1a/1b [3], where PUCCH resource group is determined by higher layer configuration and Table 10.1.2.1-3, and  is determined according to higher layer configuration and Table 10.1.2.1-4 for PUCCH format 1a, and according to higher layer configuration and Table 10.1.2.1-5 for PUCCH format 1b.
<Unchanged parts are omitted>
for slot-PUCCH and when the UE is not configured with PUCCH format 3, and at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G or a semi-persistently scheduled slot-PDSCH transmission or for a PDCCH/SPDCCH indicating downlink SPS release in 

-	slot  or 
-	any of the subslots given in Table 10.1-1 according to the value of [image: ] when the slot-PUCCH is transmitted in subframe m or

-	when scheduling request is sent in slot on a resource configured by higher layer parameter sr-slotSPUCCH-IndexFH or sr-slotSPUCCH-IndexNoFH,




-	for subslot-PUCCH and when at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G in subslot  or a semi-persistently scheduled subslot-PDSCH transmission in subslot  or for a PDCCH/SPDCCH indicating downlink SPS release in subslot  or when scheduling request is sent in slot on a resource configured by higher layer parameter sr-subslotSPUCCH-Resource 
-	The UE is not expected to transmit PUCCH corresponding to 21 or 22 HARQ-ACK bits in a subslot if higher layer parameter n4numberOfPRBSubslot indicates single resource block for PUCCH transmission.

-	for slot-PUCCH and for transmission of 12 or more HARQ-ACK bits, the UE shall use PUCCH format 4, and PUCCH resourceis determined according to higher layer configuration and Table 10.1.2.2.3-1, when the UE is configured with PUCCH format 3, and at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G or a semi-persistently scheduled slot-PDSCH transmission or for a PDCCH/SPDCCH indicating downlink SPS release in 

-	slot  or 
-	any of the subslots given in Table 10.1-1 according to the value of [image: ] when the slot-PUCCH is transmitted in subframe m or 

-	when scheduling request is sent in slot on a resource configured by higher layer parameter sr-slotSPUCCH-IndexFH or sr-slotSPUCCH-IndexNoFH.
------------------------------------------------End of Text Proposal to 36.213-----------------------------------------
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