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1. Introduction

In this contribution, we address an issue to be revisited and provide a relevant text proposal on the DAI signalling in DL assignment DCI format for CA with different TDD UL-DL configurations. 
2. Issue on DAI signaling in DL assignment
According to the current specification (section 7.3.2.2 in [1]), usage of the DAI field (i.e. signaling of the DAI value) in DCI format for DL assignment is determined as the following. 
For a configured serving cell, if the DL-reference UL/DL configuration is 0, then the DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D is not used.
[…]
If the DL-reference UL/DL configuration belongs to {1,2,3,4,5,6}, the value of the DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D denotes the accumulative number of PDCCH(s) with assigned PDSCH transmission(s) and PDCCH indicating downlink SPS release up to the present subframe within subframe(s) 
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, and shall be updated from subframe to subframe.
Based on the description above, usage of the DL DAI field could be differently determined for each cell (i.e. DL DAI value is signaled for a cell while DL DAI value is not signaled for another cell) in some CA situations. For example, considering the case that Pcell is UL-DL configuration #0 and Scell is UL-DL configuration #N (N > 0) and the cross-CC scheduling is not configured, DL-reference for Pcell and Scell would be determined as UL-DL configuration #0 and #N, respectively. Applying the current specification above for this case, as a result, DL DAI field is not used for Pcell while DL DAI value is signaled for Scell. 
However, allowing this kind of operation would cause some complexity from CA HARQ-ACK processing perspective due to different application on DL DAI between cells. In particular, considering channel selection for which the mapping table with maximum M value between cells is applied for both Pcell and Scell, this kind of DL DAI operation would require additional complicated specification work especially for HARQ-ACK(i) definition and PUCCH resource allocation. For example, assuming that M values for Pcell and Scell are 1 and 3 respectively under the same situation as above (the mapping table with M = 3 is applied for both two cells), additional description on HARQ-ACK(i) and PUCCH resource would be required for Pcell not having DL DAI, since HARQ-ACK(i) and PUCCH resource in the case with M = 3 is defined/allocated according to DL DAI value. 
Therefore, to avoid this kind of different DL DAI operation per cell, usage of the DAI field (i.e. signaling of the DAI value) should be identically determined for all the cells according to whether DL-reference is set to UL-DL configuration #0 for all the cells or not. More specifically, DL DAI field is not used for any of the cells if DL-reference is determined as UL-DL configuration #0 for all the cells while DL DAI value is signaled for all the cells if DL-reference is not determined as UL-DL configuration #0 for at least one cell. Relevant text proposal to reflect this is provided in Annex A.
Proposal 1: DL DAI field is not used for any of the cells if the DL-reference is determined as UL-DL configuration #0 for all the cells. Otherwise (if the DL-reference is not determined as UL-DL configuration #0 for at least one cell), DL DAI value is signaled for all the cells. 
3. Summary
In this contribution, we address an issue to be revisited on the DAI signalling in DL assignment DCI format for CA with different TDD UL-DL configurations. Finally, we propose: 

Proposal 1: DL DAI field is not used for any of the cells if the DL-reference is determined as UL-DL configuration #0 for all the cells. Otherwise (if the DL-reference is not determined as UL-DL configuration #0 for at least one cell), DL DAI value is signaled for all the cells. 
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7.3.2.2
TDD HARQ-ACK reporting procedure for different UL/DL configurations

For a configured serving cell, the DL-reference UL/DL configuration as defined in Section 10.2 is referred to as the “DL-reference UL/DL configuration” in the rest of this section.
If the DL-reference UL/DL configuration is 0 for all the configured serving cells, then the DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D is not used for any of the configured serving cells.

The UE shall upon detection of a PDSCH transmission or a PDCCH indicating downlink SPS release (defined in section 9.2) within subframe(s) 
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 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in UL subframe n, wherein set 
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contains values of 
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such that subframe n-k corresponds to a DL subframe for serving cell c, 
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 defined in Table 10.1.3.1-1 (where “UL-DL configuration” in Table 10.1.3.1-1 refers to the DL-reference UL/DL configuration) is associated with subframe n. 
[image: image8.wmf]c

M

 is  the number of elements in set 
[image: image9.wmf]c

K

associated with subframe n for serving cell c,

For the remainder of this section 
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When PUCCH format 3 is configured for transmission of HARQ-ACK, for special subframe configurations 0 and 5 with normal downlink CP or configurations 0 and 4 with extended downlink CP in a serving cell, shown in table 4.2-1 [3], the special subframe of the serving cell is excluded from the HARQ-ACK codebook size determination. In this case, if the serving cell is the primary cell, there is no PDCCH indicating downlink SPS release in the special subframe.

If the UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1,2,3,4,5,6} for a serving cell, a value 
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is determined by the Downlink Assignment Index (DAI) in DCI format 0/4 corresponding to a PUSCH on the serving cell according to Table 7.3-Z in subframe 
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 is defined in Table 7.3-Y and the “TDD UL/DL Configuration” in Table 7.3-Y refers to the UL-reference UL/DL configuration (defined in Section 8.0) for the serving cell. In case neither PDSCH transmission, nor PDCCH indicating the downlink SPS resource release is intended to the UE, the UE can expect that the value of 
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 is set to 4 by the DAI in DCI format 0/4 if transmitted. 
If the DL-reference UL/DL configuration is not 0 for at least one configured serving cell, the value of the DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D for all the configured serving cells denotes the accumulative number of PDCCH(s) with assigned PDSCH transmission(s) and PDCCH indicating downlink SPS release up to the present subframe within subframe(s) 
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 of each configured serving cell, where 
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, and shall be updated from subframe to subframe. Denote 
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 as the value of the DAI in PDCCH with DCI format 1/1A/1B/1D/2/2A/2B/2C/2D detected by the UE according to Table 7.3-X in subframe
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 such that the UE detects a DCI format 1/1A/1B/1D/2/2A/2B/2C/2D. 
For all TDD UL-DL configurations, denote 
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 as the total number of PDCCH(s) with assigned PDSCH transmission(s) and PDCCH indicating downlink SPS release detected by the UE within the subframe(s) 
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. Denote 
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, which can be zero or one, as the number of PDSCH transmissions without a corresponding PDCCH within the subframe(s) 
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