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1 Introduction
This contribution is a revision of R1-180427.
In RAN1#92 meeting, regarding HARQ-ACK timing indication, below agreements are made [1]:

Agreements:

· The default set of K1 slot-timing values to use is {1,2,3,4,5,6,7,8}
· For Capability #1 of UE processing time, for PDSCH mapping type B, the following adjustments to N1 are made:
· For 7-symbol duration, no change to N1 
· For 4-symbol duration, increase N1 by 3 symbols 
· FFS: For 2-symbol
Agreements:

· For the case of DL SPS PDSCH with dynamic SFI, 
· The UE is not expected to have conflict between the HARQ-ACK feedback on link (DL or UL) direction between that of dynamic SFI and the A/N for SPS PDSCH in Rel-15

Agreements:

· When a UE is configured with semi-static HARQ-ACK Codebook, support restricting HARQ-ACK timings for DCI format 1_0 to be a subset of ones configured for DCI format 1_1 for a given cell

· As an example: Configured HARQ-ACK timing for DCI format 1_1 are {2, 6, 9} ( then, timings for DCI format 1_0 of {2, 6} are possible, but not if any timing value from{1, 3, 4, 5, 7, 8}

· UE is not expected to be indicated by DCI format 1_0 a HARQ-ACK timing which is not based on the above rule

However, there are still some remaining issues need to be solved, e.g., how to support 0-bit HARQ-ACK timing indication in DCI format, how to indicate HARQ-ACK timing for FDD SPS PDSCH in case of 0-bit HARQ-ACK timing indication in the activation DCI. In this contribution, we discuss these remaining issues and present some text proposals. 
2 Discussion
In RAN1 2018 ad hoc#1 meeting, the support of 0-bit HARQ-ACK timing indication field for DCI is discussed. The motivation of 0-bit HARQ-ACK indication field is to reduce the three-bit HARQ-ACK timing indication field in case of FDD operation. This is because in FDD system, the transmission direction in each slot is definitely known to UE in advance. Hence, the 3-bit HARQ-ACK timing indication field can be removed in DCI to save the signaling overhead and improve the DCI reliability.

In order to guarantee no RRC signaling impact, the simple way is to configure all the values in the set of HARQ-ACK timing to a same value, e.g., k, or just one single value is configured in the set. In this way, from UE’s perspective, when RRC configures same value of k for all the values of candidate HARQ-ACK timing value set or one single value in the HARQ-ACK timing set, then 0 bit HARQ-ACK timing indication is included in DCI format. In this case, when the UE receives a PDSCH in slot n, the UE is expected to send the corresponding HARQ-ACK on slot n+k, where k is indicated by higher-layer parameter dl-DataToUL-ACK.
Furthermore, for SPS PDSCH transmission, it has been agreed that the corresponding HARQ-ACK timing is indicated by the 3-bit HARQ-ACK timing indication field in the DCI activating the DL SPS process. It does make sense that the 3-bit HARQ-ACK timing indication field can be removed in the activating DCI if RRC signaling configures same value or single value for the HARQ-ACK timing value set. Hence, after SPS activation, upon detection of a SPS PDSCH in slot n, UE shall transmit the corresponding HARQ-ACK feedback in slot n+k, where k is indicated by higher-layer parameter dl-DataToUL-ACK. 
Based on above analysis, we have below text proposals for TS38.212 and TS38.213.
****************TP for TS38.212 *************************
7.3.1.2
DCI formats for scheduling of PDSCH 

7.3.1.2.1
Format 1_0

DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI:
<Unchanged part omitted>
-
PDSCH-to-HARQ_feedback timing indicator –0 or 3 bits as defined in Subclause 9.2.3 of [5, TS38.213] 

<Unchanged part omitted>
7.3.1.2.2
Format 1_1

DCI format 1_1 is used for the scheduling of PDSCH in one cell. 

The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI:
<Unchanged part omitted>
-
PDSCH-to-HARQ_feedback timing indicator – 0 or 3 bits as defined in Subclause 9.2.3 of [5, TS38.213] 

<Unchanged part omitted>
****************TP for TS38.213 *************************
9.2.3
UE procedure for reporting HARQ-ACK

With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception or a DCI format 1_0 indicating a SPS PDSCH release over a number of symbols where the last symbol is within slot 
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, the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot 
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 is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format. 

For DCI format 1_0, the PDSCH-to-HARQ-timing-indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 1_1, the PDSCH-to-HARQ-timing-indicator field values map to values for a set of number of slots provided by higher layer parameter dl-DataToUL-ACK as defined in Table 9.2.3-1. 
For a SPS PDSCH reception in slot 
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, the UE transmits the PUCCH in slot 
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 is provided by the PDSCH-to-HARQ-timing-indicator field in DCI format 1_0 or in DCI format 1_1 activating the SPS PDSCH reception if the DCI format for activating the SPS PDSCH reception includes a PDSCH-to-HARQ-timing-indicator field. 
For a SPS PDSCH reception in slot 
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, the UE transmits the PUCCH in slot 
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 is provided by higher layer parameter dl-DataToUL-ACK if the DCI format for activating the SPS PDSCH reception does not include a PDSCH-to-HARQ-timing-indicator field. 
If the UE detects a DCI format that does not include a PDSCH-to-HARQ-timing-indicator field and schedules a PDSCH reception over a number of symbols where the last symbol is within slot 
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, the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot 
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 is provided by higher layer parameter dl-DataToUL-ACK.

HARQ-ACK transmission in a PUCCH is subject to the limitations for UE transmissions described in Subclause 11.1 and Subclause 11.1.1. 

Table 9.2.3-1: Mapping of PDSCH-to-HARQ_feedback timing indicator field values to numbers of slots

	PDSCH-to-HARQ_feedback timing indicator 
	Number of slots 
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	'000'
	1st value provided by dl-DataToUL-ACK

	'001'
	2nd value provided by dl-DataToUL-ACK

	'010'
	3rd value provided by dl-DataToUL-ACK

	'011'
	4th value provided by dl-DataToUL-ACK

	'100'
	5th value provided by dl-DataToUL-ACK

	'101'
	6th value provided by dl-DataToUL-ACK

	'110'
	7th value provided by dl-DataToUL-ACK

	'111'
	8th value provided by dl-DataToUL-ACK


<Unchanged part omitted>
3 Conclusion

In this contribution, we focus on the remaining HARQ-ACK timing issues and present our text proposals above. 
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