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1. [bookmark: _GoBack]Summary of proposed changes 
The proposed changes in this document address the following aspects. Some of them were discussed offline and the corresponding offline TP number is provided for convenience.
	Treated aspects
	Affected specification and clause
	Offline TP #
	Co-sourcing companies

	TDD HARQ-ACK resource determination for SPT
	36.213 Section 10.1.3.1
	#47
	LG Electronics, Ericsson, Nokia, Nokia Shanghai Bell
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TDD HARQ-ACK resource determination for SPT
Regarding DL PDSCH to HARQ-ACK timing, the corresponding bit ordering, and PUCCH resource determination for SPT when a UE is configured with short processing time, the following agreement was made over the RAN1 reflector after RAN1#90bis [1]:
	Agreement:
For a carrier configured with shortened processing time, DL HARQ-ACK timing from PDSCH to HARQ-ACK, bit ordering, and PUCCH resource are determined by using the table below:
	TDD UL/DL
Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	(6)
	3
	(4),3
	-
	-
	(6)
	3
	(4),3

	1
	-
	-
	(7), 6, 3
	(4),3
	-
	-
	-
	(7), 6, 3
	(4),3
	-

	2
	-
	-
	(8), 7, 4, 6, 3
	-
	-
	-
	-
	(8), 7, 4, 6, 3
	-
	-

	3
	-
	-
	7, 6, (11), 5
	(6), 5, 4
	(5), 4, 3
	-
	-
	-
	-
	-

	4
	-
	-
	(12), 8, 7, 11, 6
	6, 5, 4, (7), 3
	-
	-
	-
	-
	-
	-

	5
	-
	-
	(13), 12, 9, 8, 7, 5, 4, 11, 6, 3
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	(7), 6
	(7), 4
	(5), 4
	-
	-
	(7), 6
	(7), 3
	-



Notes: 
•       DL subframes only for UEs not configured with shortened processing time are in parentheses
•       DL subframes only for UEs configured with shortened processing time are highlighted in red.
•       DL subframes highlighted in green are common for both above UE types
•       A UE configured with shortened processing time should take into account: 
•       DL subframes for UEs with applying either processing time (numbers highlighted in green), and DL subframes only for UEs configured with shortened processing time (numbers highlighted in red) in order to determine HARQ-ACK codebook for a certain UL subframe 
•       Additionally, the UE should also consider DL subframes only for UEs not configured with shortened processing time (the ones in parentheses) in order to reserve PUCCH resource, .i.e. implicit resource allocation is applied, without an additional RRC configured starting position



As the highlighted text in red above, no additional PUCCH resource offset should be introduced for SPT FS2, however, the current specification seems necessary to adopt such additional offset for determining TDD HARQ-ACK resource with SPT configuration. For reference, the current specification is copied as follows:
	-	For a PDSCH transmission indicated by the detection of corresponding PDCCH or a PDCCH indicating downlink SPS release in sub-frame [image: ], 
-	if the value of [image: ]is same as the value of an element [image: ]in set [image: ], the PUCCH resource [image: ] is given by [image: ]; 

-	otherwise, if the value of [image: ]is same as the value of an element [image: ] in set [image: ], where [image: ](defined in Table 10.1.3.1-1A if the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12, or Table 10.1.3.1-1B if the UE is configured with the higher layer parameter shortProcessingTime), the UE shall set, the PUCCH resource [image: ] is given by ; 


To comply with the agreement, the equation in the second sub-bullet for determining HARQ-ACK resource should be revised by removing . In other words, a new equation is needed without  for HARQ-ACK resource determination in case of SPT FS2. 
From the equation in the first sub-bullet (), the total number of PUCCH resources occupied by DL subframes which are elements of the set  is  considering  and . Instead of using the additional offset , the second equation can be replaced by . Furthermore, considering  is always equal to 1, more simplified equation can be taken into account as .
In order to capture the above intentions, the corresponding text proposal is provided as below.

	First modified subclause (10.1.3.1 of TS36.213)


[bookmark: _Toc415085524]10.1.3.1	TDD HARQ-ACK procedure for one configured serving cell
<Unchanged parts are omitted>
If a UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12, or the UE is configured with the higher layer parameter shortProcessingTime, then[image: ] where the set [image: ]is defined in Table 10.1.3.1-1 (where "UL/DL configuration" in the table refers to the higher layer parameter subframeAsssignment if the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12), and [image: ]is the number of elements in set [image: ].
If a UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12, or the UE is configured with the higher layer parameter shortProcessingTime, then the set [image: ]for the rest of this Subclause is as defined in Sec 10.2, and [image: ]is the number of elements for subframe n in the set [image: ]
If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12, or the UE is configured with the higher layer parameter shortProcessingTime, for TDD HARQ-ACK multiplexing and sub-frame [image: ], denote [image: ] as the PUCCH resource derived from sub-frame [image: ]and HARQ-ACK(i0) as the ACK/NACK/DTX response from sub-frame[image: ], where [image: ], and [image: ]. 
-	[image: ] corresponding to each subframe [image: ],[image: ] is determined as follows
Set [image: ];
for [image: ]
	if the value of [image: ] is the same as the value of an element [image: ] in set [image: ], where [image: ],
		[image: ]corresponding to subframe [image: ]=[image: ];
		[image: ]
	end if
end for

for 
if the value of [image: ]is same as the value of an element [image: ] in set [image: ], where [image: ] (defined in Table 10.1.3.1-1A if the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12, or Table 10.1.3.1-1B if the UE is configured with the higher layer parameter shortProcessingTime)
			[image: ] corresponding to subframe [image: ]=[image: ];
			[image: ]
		end if
end for
-	For a PDSCH transmission indicated by the detection of corresponding PDCCH or a PDCCH indicating downlink SPS release in sub-frame [image: ], 
-	if the value of [image: ]is same as the value of an element [image: ]in set [image: ], the PUCCH resource [image: ] is given by [image: ]; 

-	otherwise, if the value of [image: ]is same as the value of an element [image: ] in set [image: ], where [image: ](defined in Table 10.1.3.1-1A if the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12, or Table 10.1.3.1-1B if the UE is configured with the higher layer parameter shortProcessingTime), the UE shall set, the PUCCH resource [image: ] is given by ; 
-	if the value of [image: ]is same as the value of an element [image: ] in set [image: ], where [image: ](defined in Table 10.1.3.1-1B if the UE is configured with the higher layer parameter shortProcessingTime), the PUCCH resource [image: ] is given by
;
where [image: ] is the number of elements in the set [image: ] defined in Table 10.1.3.1-1A if the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12, or Table 10.1.3.1-1B if the UE is configured with the higher layer parameter shortProcessingTime, [image: ] is selected from {0, 1, 2, 3} such that [image: ], [image: ], [image: ] is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: ], and [image: ], [image: ], are configured by higher layers.
<Unchanged parts are omitted>
	End of modifications


On
2. Reference
R1-1803173, “RAN1 decisions for WI Shortened TTI and processing time for LTE (LTE_sTTIandPT),” Ericsson. 
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