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Background
In previous RAN1 meeting, the following agreement was made for shortened processing time for 1ms TTI [1][2][3].
	Agreement 1:
· Shortened processing time for 1 ms TTI is configured per CC. The cell carrying the PUCCH should be configured with n+3 timing. 
· NOTE: In case some issues might be encountered further restrictions can be considered
Agreement 2:
· For 1 ms TTI shortened processing, support fallback to legacy processing timing n+4 by the search space, i.e.  DCI for processing time n+3 are carried in USS of PDCCH and DCI for processing time n+4 are carried in CSS of PDCCH.
· For PDSCH the HARQ processes of n+3 1ms TTI and n+4 1ms TTI are shared
· FFS: Possible PUSCH HARQ processes sharing between n+3 1ms TTI and n+4 1ms TTI
· FFS: UE behaviour in case of n+3 and n+4 collision
· Note: It is not expected that the eNB will often change between n+3 and n+4 scheduling timing
Agreement 3:
· SPS is not supported with n+3 timing for UL and DL



In this contribution, we discuss some corrections on FDD-TDD HARQ-ACK reporting procedure for primary cell frame structure type 1 with PUCCH format 1b with channel selection.
Timing misalignment in Subclause 7.3.3 to a UE configured with shortProcessingTime
In section 7.3.3 of spec 36.213, the UE HARQ-ACK reporting procedure for FDD-TDD and the primary cell with the frame structure type 1 with PUCCH format 1b with channel selection is described as following: 
	=== R1-1805496 36.213 V15.1.0, section 7.3.3 ===
For FDD-TDD and the primary cell is frame structure type 1, with PUCCH format 1b with channel selection, 
-	for a negative SR transmission, 
-	UE shall transmit the HARQ-ACK on its assigned HARQ-ACK PUCCH resource with channel selection as defined in Subclause 10.1.2A.
-	for a positive SR transmission,
-	if one transport block or two transport blocks or a PDCCH/EPDCCH indicating downlink SPS release is detected on the primary cell in subframe [image: ], and if subframe [image: ] is an uplink or a special subframe of configurations 0 and 5 with normal downlink CP or of configurations 0 and 4 with extended downlink CP for the secondary cell according to the higher layer parameter subframeAssignment for UE not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 and according to the higher layer parameter eimta-HARQ-ReferenceConfig-r12 for UE configured with the higher layer parameter EIMTA-MainConfigServCell-r12,
-	UE shall transmit the HARQ-ACK and SR as for FDD with PUCCH format 1a/1b as described in Subclause 7.3.1.
-	otherwise 
-	UE shall transmit the HARQ-ACK and SR as for FDD with PUCCH format 1b with channel selection as described in Subclause 7.3.1. 



According to the current above spec, for a positive SR transmission, for example, if transport block(s) is detected on the primary cell in subframe i, and if subframe i on the secondary cell is an uplink subframe, UE transmits HARQ-ACK for the primary cell on its assigned SR PUCCH resource, while if transport block(s) is detected on the primary cell in subframe i, and if subframe i on the secondary cell is not an uplink subframe, UE transmits HARQ-ACK (one HARQ-ACK bit per serving cell) for the primary cell and the secondary cell on its assigned SR PUCCH resource. The subframe timing (subframe i) for primary cell and secondary cell is aligned since the UE has the same HARQ-ACK timing for FDD-TDD and the primary cell is frame structure type 1. However, to a UE configured with shortProcessingTime, the subframe timing (subframe i) for primary cell and secondary cell will not be same and will vary according to whether or not primary cell is configured with shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in UE-specific search space or in common search space, whether or not the secondary cell is configured with shortProcessingTime. An illustration of why subframe timing need to be modified to a UE configured with shortProcessingTime is given below. 
For FDD-TDD and the primary cell is frame structure type 1, we assume that UE is configured with shortProcessingTime for primary cell and not for secondary cell as shown in Fig.1. For example, in Fig.1, transport blocks is detected on the primary cell in subframe i and the corresponding PDCCH with CRC scrambled with C-RNTI is in UE-specific search space while we assume a TB is detected in subframe i-1 on secondary cell and the subframe i on secondary cell is an uplink subframe. If subframe timing for the secondary cell is kept to be subframe i as same as that for the primary cell, UE considers subframe i on the secondary cell is an uplink subframe and only transmits the HARQ-ACK for TB detected in primary cell for FDD with PUCCH format 1a/1b in subframe i+3 according to the current spec. It would be an issue for UE configured with shortProcessingTime. 
[image: ]
Fig.1: FDD-TDD HARQ-ACK transmission
Observation:
· FDD-TDD HARQ-ACK reporting procedure for primary cell frame structure type 1 with PUCCH format 1b with channel selection in current spec in Subclause 7.3.3 of 36.213, is based on the same HARQ-ACK timing for primary cell and secondary cell and cannot be applied to UE configured with shortProcessingTime.
Hence, to UE configured with shortProcessingTime, if subframe i where the TB or a PDCCH/EPDCCH indicating downlink SPS release is detected on the primary cell is treated as reference timing, the subframe timing (i.e. subframe j) for the secondary cell should be accordingly changed as i1, i, i+1 based on different processing time conditions in order to capture the agreements. The conditions are summarized below.
Table 1: Subframe timing (i.e. subframe j) for the secondary cell
	PCell (FDD)
	SCell (TDD)
	PDSCH/PDCCH subframes

	sPT configuration
	Search space
	Scheduling type
	sPT configuration
	

	Not configured
	CSS/USS
	Normal/SPS
	Not configured
	j=i
(n+4 for both PCell and SCell)

	Configured
	CSS
	Normal/SPS
	Not configured
	j=i
(n+4 for both PCell and SCell)

	Configured
	USS
	Normal
	Not configured
	j=i1
(n+3 for PCell and n+4 for SCell)

	Configured
	USS
	SPS
	Not configured
	j=i
(n+4 for both PCell and SCell)

	Configured
	CSS
	Normal/SPS
	Configured
	j=i+1
(n+4 for PCell and n+3 for SCell)

	Configured
	CSS/USS
	SPS
	Configured
	j=i+1
(n+4 for PCell and n+3 for SCell)

	Configured
	USS
	Normal
	Configured
	j=i
(n+3 for both PCell and SCell)


 
Text proposal below can be considered as a candidate to reflect the timing misalignment issue.
Proposal:
· Regarding with UE HARQ-ACK reporting procedure for FDD-TDD and the primary cell is the frame structure type 1 with PUCCH format 1b with channel selection in Subclause 7.3.3 of 36.213, subframe timing on the secondary cell should be modified in case a UE is configured with higher layer parameter shortProcessingTime.
· The conditions summarized in Table 1 should be captured in Subclause 7.3.3 of 36.213 to define the subframe timing on the secondary cell.
· Text proposal (with blue wording and revised mark) as a candidate is provided as below. 
	===      Start of Text Proposal     (from R1-1805496 36.213 V15.1.0) ===
7.3.3	FDD-TDD HARQ-ACK reporting procedure for primary cell frame structure type 1
For FDD-TDD and the primary cell is frame structure type 1, with PUCCH format 1b with channel selection, 
-	for a negative SR transmission, 
-	UE shall transmit the HARQ-ACK on its assigned HARQ-ACK PUCCH resource with channel selection as defined in Subclause 10.1.2A.
-	for a positive SR transmission,
-	if one transport block or two transport blocks or a PDCCH/EPDCCH indicating downlink SPS release is detected on the primary cell in subframe [image: ], and if subframe  j [image: ] is an uplink or a special subframe of configurations 0 and 5 with normal downlink CP or of configurations 0 and 4 with extended downlink CP for the secondary cell according to the higher layer parameter subframeAssignment for UE not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 and according to the higher layer parameter eimta-HARQ-ReferenceConfig-r12 for UE configured with the higher layer parameter EIMTA-MainConfigServCell-r12,
-	UE shall transmit the HARQ-ACK and SR as for FDD with PUCCH format 1a/1b as described in Subclause 7.3.1.
-	otherwise 
-	UE shall transmit the HARQ-ACK and SR as for FDD with PUCCH format 1b with channel selection as described in Subclause 7.3.1.
-	where the value of  j  is  
-  i-1 if UE is configured with higher layer parameter shortProcessingTime for primary cell and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space on primary cell, and UE is not configured with higher layer parameter shortProcessingTime for secondary cell
-	i+1 if UE is configured with higher layer parameter shortProcessingTime for primary cell and the corresponding PDCCH with CRC scrambled by C-RNTI is in the common search space on primary cell, and UE is configured with higher layer parameter shortProcessingTime for secondary cell, or if UE is configured with higher layer parameter shortProcessingTime for primary cell and the PDSCH for the detected transport block(s) on primary cell is semi-persistently scheduled by a PDCCH, and UE is configured with higher layer parameter shortProcessingTime for secondary cell
-  i, otherwise.
<--------------------Unchanged part is omitted----------------->
===      End of Text Proposal     (from R1-1805496 36.213 V15.1.0) ===


Conclusion
In this contribution, we discuss some corrections on FDD-TDD HARQ-ACK reporting procedure for primary cell frame structure type 1 with PUCCH format 1b with channel selection. We have the following proposals:
Observation:
· FDD-TDD HARQ-ACK reporting procedure for primary cell frame structure type 1 with PUCCH format 1b with channel selection in current spec in Subclause 7.3.3 of 36.213, is based on the same HARQ-ACK timing for primary cell and secondary cell and cannot be applied to UE configured with shortProcessingTime.
Proposal:
· Regarding with UE HARQ-ACK reporting procedure for FDD-TDD and the primary cell is the frame structure type 1 with PUCCH format 1b with channel selection in Subclause 7.3.3 of 36.213, subframe timing on the secondary cell should be modified in case a UE is configured with higher layer parameter shortProcessingTime.
· The conditions summarized in Table 1 should be captured in Subclause 7.3.3 of 36.213 to define the subframe timing on the secondary cell.
· Text proposal (with blue wording and revised mark) as a candidate is provided as below. References
	===      Start of Text Proposal     (from R1-1805496 36.213 V15.1.0) ===
7.3.3	FDD-TDD HARQ-ACK reporting procedure for primary cell frame structure type 1
For FDD-TDD and the primary cell is frame structure type 1, with PUCCH format 1b with channel selection, 
-	for a negative SR transmission, 
-	UE shall transmit the HARQ-ACK on its assigned HARQ-ACK PUCCH resource with channel selection as defined in Subclause 10.1.2A.
-	for a positive SR transmission,
-	if one transport block or two transport blocks or a PDCCH/EPDCCH indicating downlink SPS release is detected on the primary cell in subframe [image: ], and if subframe  j [image: ] is an uplink or a special subframe of configurations 0 and 5 with normal downlink CP or of configurations 0 and 4 with extended downlink CP for the secondary cell according to the higher layer parameter subframeAssignment for UE not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 and according to the higher layer parameter eimta-HARQ-ReferenceConfig-r12 for UE configured with the higher layer parameter EIMTA-MainConfigServCell-r12,
-	UE shall transmit the HARQ-ACK and SR as for FDD with PUCCH format 1a/1b as described in Subclause 7.3.1.
-	otherwise 
-	UE shall transmit the HARQ-ACK and SR as for FDD with PUCCH format 1b with channel selection as described in Subclause 7.3.1.
-	where the value of  j  is  
-  i-1 if UE is configured with higher layer parameter shortProcessingTime for primary cell and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space on primary cell, and UE is not configured with higher layer parameter shortProcessingTime for secondary cell
-	i+1 if UE is configured with higher layer parameter shortProcessingTime for primary cell and the corresponding PDCCH with CRC scrambled by C-RNTI is in the common search space on primary cell, and UE is configured with higher layer parameter shortProcessingTime for secondary cell, or if UE is configured with higher layer parameter shortProcessingTime for primary cell and the PDSCH for the detected transport block(s) on primary cell is semi-persistently scheduled by a PDCCH, and UE is configured with higher layer parameter shortProcessingTime for secondary cell
-  i, otherwise.
<--------------------Unchanged part is omitted----------------->
===      End of Text Proposal     (from R1-1805496 36.213 V15.1.0) ===
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