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1 Introduction 

There has been a lot of discussion on PDSCH HARQ-ACK timing linkage with cross-carrier scheduling in TDD inter-band CA in past several meetings. In 3GPP RAN1 #70 meeting [1], it was agreed that PDSCH HARQ-ACK timing of SCell with cross-carrier scheduling follows the PCell SIB1 configuration timing. In [2], the issue of HARQ-ACK feedback associated with this agreement was raised.
In this contribution, we focus our attention to the DL assignment issue associated with the agreement, and provide analysis results to show possible DL throughput degradation in different UL/DL configuration combinations. 

2 PDSCH assignment issue
In some UL/DL configuration combinations, there are DL subframes on SCell (scheduled cell) without corresponding DL subframes on PCell (scheduling cell). Given the fact that cross-subframe scheduling is not supported, those DL subframes on SCell without corresponding DL on PCell cannot be scheduled if PCell SIB1 configuration timing is used for cross-carrier scheduling. This leads to the DL peak date rate degradation. 

Table 1 summarized the DL peak data rate degradation due to lack of DL assignment subframe for different configuration combinations. The degradation is the ratio of the number of DL subframes unable to be scheduled to the total number of DL subframes for a given CA combination. For simplicity, we assume that the special subframe has the same amount of DL capacity as the regular DL subframe.
Table 1 DL peak data rate degradation due to DL assignment for corresponding CA combinations

	SIB1 UL/DL configuration of Pcell (scheduling cell)

	SIB1 UL/DL configuration of Scell (scheduled cell)
	 
	0
	1
	2
	3
	4
	5
	6

	
	0
	 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	
	1
	20.00%
	 
	0.00%
	7.69%
	0.00%
	0.00%
	9.09%

	
	2
	33.33%
	14.29%
	 
	13.33%
	6.25%
	0.00%
	23.08%

	
	3
	27.27%
	15.38%
	6.67%
	 
	0.00%
	0.00%
	16.67%

	
	4
	33.33%
	14.29%
	6.25%
	6.67%
	 
	0.00%
	23.08%

	
	5
	38.46%
	20.00%
	5.88%
	12.50%
	5.88%
	 
	28.57%

	
	6
	11.11%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	 


Table 1 shows that, even for DL assignment issue alone, the degradation of the peak data rate is meaningful in some cases when PCell SIB1 configuration timing is followed on the SCell. The largest degradation could be close to 40%. Together with the HARQ-ACK feedback issue, the degradation of the peak data rate could be quite significant.
Given the fact that one of the major objectives of supporting TDD inter-band CA is to achieve the maximum peak data rate, it is recommended to consider using a reference UL/DL configuration for the PDSCH HARQ timing on SCell in cross-scheduling case.
3 Conclusions
In this contribution, we have provided results to show the DL peak data rate degradation due to DL assignment issue when the PDSCH HARQ-ACK timing of SCell with cross-carrier scheduling follows the PCell SIB1 configuration timing. We propose the following.
Proposal 1: Consider to use a reference UL/DL configuration for the PDSCH HARQ timing on SCell in cross-scheduling scenario.
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