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1
Introduction
One of the candidate enhancements included in the LTE carrier aggregation enhancement WID [1] is “Support of inter-band carrier aggregation for TDD DL and UL including different uplink-downlink configurations on different bands”. 
The HARQ/scheduling timing for PUSCH with cross-carrier scheduling has been discussed for several meetings, and in RAN1#70 [2], the working assumption has been made as 
· Applicable for cases B, C and D
· Follow scheduled cell timing for PUSCH
· In a subframe where an UL grant is not detected,

· UE is not expected to decode PHICH in a subframe where PHICH is not available
· UE will deliver an “ACK” from PHY to MAC layer in that subframe
· FFS if there are other issues relating to UE behavior

Since the issue was not explicitly discussed in RAN1#70bis meeting, in this contribution we will discuss the remaining issues of the HARQ/scheduling timing for PUSCH with cross-carrier scheduling, more specifically, the selection of the UL reference configuration for case C and D. 
2
UL reference configuration
In RAN1#70 meeting, there were some discussions on whether “follow scheduled cell timing for PUSCH” should apply to only case B or case B, C and D, and the latter was concluded as WA, leading to the UL reference configuration as shown in Table 1.
The number of usable UL subframes per radio frame following the UL reference configuration and the number of UL subframes per radio frame following the SIB1 configuration of the scheduled cell is given in Table 1, for each combination of case C and D. It can be found that the UL resource utilization is low for some of the combinations, and there is certain room for improving the resource efficiency by optimizing the selection of reference configuration. 
Table 2 shows our proposed UL reference configuration and the corresponding resource utilization. For example, when scheduling cell is with UL-DL configuration 0 and scheduled cell is with UL-DL configuration 2, UL-DL configuration 1 (instead of UL-DL configuration 2 as in the WA) is selected as the reference configuration for the scheduled cell, and this enables 2 (instead of 0 as in the WA) UL subframes per radio frame on the scheduled cell to be usable. We see such optimization as necessary and the standard effort is quite minor. 
Proposal: The selection of UL reference configuration for case C and D should be optimized, in order to enable more UL subframes on the scheduled cell to be usable for the inter-band CA UE; otherwise, the WA from RAN1#70 meeting should be confirmed.
Table 1: UL reference configuration and UL resource utilization for case C and D, following the WA
	HARQ/scheduling timing of PUSCH on Scheduled Cell follows Config #
	Scheduling cell UL-DL Configuration

	
	0
	1
	2
	3
	4
	5
	6

	Scheduled cell UL-DL Configuration
	0
	
	0
	0
	0
	0
	0
	0 (6/6)

	
	1
	1 (2/4)
	
	1
	1 (3/4)
	1
	1
	1 (3/4)

	
	2
	2 (0/2)
	1
	
	2 (1/2)
	2 (1/2)
	2
	2 (0/2)

	
	3
	3 (1/3)
	3 (2/3)
	3 (3/3)
	
	3
	3
	3 (2/3)

	
	4
	4 (0/2)
	1
	4 (2/2)
	3
	
	4
	4 (1/2)

	
	5
	5 (0/1)
	1
	2
	3
	4
	
	5 (0/1)

	
	6
	6 (4/5)
	6
	6
	6
	6
	6
	

	Notes: 
	 Case A
	Case B
	Case C
	Case D
	


Table 2: UL reference configuration as proposed and UL resource utilization for case C and D
	HARQ/scheduling timing of PUSCH on Scheduled Cell follows Config #
	Scheduling cell UL-DL Configuration

	
	0
	1
	2
	3
	4
	5
	6

	Scheduled cell UL-DL Configuration
	0
	
	0
	0
	0
	0
	0
	0 (6/6)

	
	1
	1 (2/4)
	
	1
	1 (3/4)
	1
	1
	1 (3/4)

	
	2
	1 (2/2)*
	1
	
	1 (2/2)*
	1 (2/2)*
	2
	1 (2/2)*

	
	3
	3 (1/3)
	3 (2/3)
	3 (3/3)
	
	3
	3
	3 (2/3)

	
	4
	1 (1/2)*
	1
	4 (2/2)
	3
	
	4
	1 (2/2)*

	
	5
	1 (1/1)*
	1
	2
	3
	4
	
	1 (1/1)*

	
	6
	6 (4/5)
	6
	6
	6
	6
	6
	

	Notes: * means different from WA
	 Case A
	Case B
	Case C
	Case D
	


3
Conclusion
In this paper we provided our view on remaining issues of the HARQ/scheduling timing for PUSCH with cross-carrier scheduling for inter-band TDD CA, and have the following proposal:
Proposal: The selection of UL reference configuration for case C and D should be optimized, in order to enable more UL subframes on the scheduled cell to be usable for the inter-band CA UE; otherwise, the WA from RAN1#70 meeting should be confirmed.
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