Page 1
3GPP TSG RAN WG1 Meeting AH-1801	R1-1800608
Vancouver, Canada, January 22nd – 26th, 2018
[bookmark: Source]Agenda item: 	7.3.3.2
Source: 	MediaTek Inc. 
Title: 	On Remaining Details for HARQ-ACK Codebook
[bookmark: DocumentFor]Document for:	Discussion/Decision
Introduction
In this contribution, we would like to address few issues in the Type-1 HARQ-ACK codebook determination as described in Section 9.1.2 of 3GPP TS 38.213, “NR; Physical layer procedures for control” [1]. This contribution also provides a text proposal for the Type-1 HARQ-ACK codebook determination, which can be incorporated into TS 38.213 for “NR; Physical layer procedures for control”.
Effective Code Rate versus Nominal Code Rate
The following text is extracted from Section 9.1.2 of TS38.213;
“If a UE is configured with higher layer parameter HARQ-ACK-codebook=semi-static and, based on maximum and minimum slot timing values provided to a UE by higher layer parameter DL-data-DL-acknowledgement and on a number of possible slot timing values, the UE determines a number   of PDCCH monitoring occasion(s) for PDCCH with DCI format 1_0 or DCI format 1_1, for which the UE transmits a corresponding HARQ-ACK codebook in a same PUCCH or PUSCH.”
Based on this description, the determination of the M PDCCH occasions for which the HARQ-ACK feedback is generated does not take in account the possible timing K0 for cross slot occasions (assumption is K0=0 always in the specification as illustrated in Figure 1).
[image: ]
[bookmark: _Ref490126419]Figure 1: Current assumption in TS38.213 section 9.1.2.
However, the value of K0 is not always equal to 0, as illustrated in Figure 2. Thus, the possible cross timing values K0 should be used to determine all the possible M PDCCH monitoring occasions. Therefore the timing difference between PDCCH monitoring occasion and the PUCCH/PUSCH ACK transmission is (K1+K0) slots and the monitoring occasion will take in account all the values of K1 and K0.
[image: ]
[bookmark: _Ref503525859]Figure 2: K0 values can be larger than 0.
Proposal 1: Use the possible cross timing values K0 should be used to determine all the possible M PDCCH monitoring occasions.
HARQ feedback when no DCI received
Based on the current description HARQ-ACK feedback, the HARQ-ACK feedback is transmitted even if there is no DCI received for the M PDCCH occasions corresponding to the PUCCH or PUSCH HARQ-ACK transmission occasion. This will lead to higher user power consumption and increased interference.
Thus, for the case of HARQ-ACK feedback transmitted using PUCCH transmission or PUSCH transmission triggered by UL grant with no associated UL_DAI (DCI format 0_0), if no DCI is detected across all the M PDCCH monitoring occasions the PUCCH transmission is skipped (no HARQ-ACK feedback is sent).
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Figure 3: HARQ-ACK feedback on PUCCH transmission or PUSCH transmission triggered by UL grant with no associated UL_DAI (DCI format 0_0).
On the other hand, for the case of HARQ-ACK feedback transmitted using PUSCH transmission triggered by UL grant including UL_DAI (DCI format 0_1), the value of UL_DAI is used to decide on whether to transmit or not the HARQ-ACK feedback
· If UL_DAI=1: transmit the HARQ-ACK feedback
· If UL_DAI=0: No HARQ-ACK feedback transmission
Proposal 2: when HARQ-ACK feedback transmitted using PUCCH transmission or PUSCH transmission triggered by UL grant with no associated UL_DAI (DCI format 0_0), if no DCI format 1_0 or DCI format 1_1 is detected across all the M PDCCH monitoring occasions the HARQ-ACK feedback transmission is skipped.
Issue with HARQ-ACK bits generation
For Type-1 HARQ-ACK codebook in Section 9.1.2 of TS38.213, when no spatial HARQ-ACK bundling is used “HARQ-ACK-spatial-bundling-PUCCH = FALSE” , and CBG-based transmission is enabled “CBG-DL = ON”, the determination of the HARQ-ACK feedback does not take in account the multiple transport blocks when the UE is configured by higher layer parameter Number-MCS-HARQ-DL-DCI with reception of two transport blocks.
The relevant text extracted from the specification is as follows;
[image: ]
In the case UE is configured by higher layer parameter Number-MCS-HARQ-DL-DCI with reception of two transport blocks. The HARQ-ACK bits should be generated for both TB1 and TB2 for all the CBGs in the same way this is done for a single TB as explained below.
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Proposal 3: For Type-1 HARQ-ACK codebook in Section 9.1.2 of TS38.213, when no spatial HARQ-ACK bundling is used “HARQ-ACK-spatial-bundling-PUCCH = FALSE”, and CBG-based transmission is enabled “CBG-DL = ON”, the determination of the HARQ-ACK feedback takes in account the multiple transport blocks when the UE is configured by higher layer parameter Number-MCS-HARQ-DL-DCI with reception of two transport blocks.
Conclusion
The following summarizes the observations and proposals in this contribution.
Proposal 1: Use the possible cross timing values K0 should be used to determine all the possible M PDCCH monitoring occasions.
Proposal 2: when HARQ-ACK feedback transmitted using PUCCH transmission or PUSCH transmission triggered by UL grant with no associated UL_DAI (DCI format 0_0), if no DCI is detected across all the M PDCCH monitoring occasions the PUCCH transmission is skipped.
 Proposal 3: For Type-1 HARQ-ACK codebook in Section 9.1.2 of TS38.213, when no spatial HARQ-ACK bundling is used “HARQ-ACK-spatial-bundling-PUCCH = FALSE”, and CBG-based transmission is enabled “CBG-DL = ON”, the determination of the HARQ-ACK feedback takes in account the multiple transport blocks when the UE is configured by higher layer parameter Number-MCS-HARQ-DL-DCI with reception of two transport blocks.
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[bookmark: _Toc501048167]/************************ Start of Text Proposal **************************/
[bookmark: _Ref497329097][bookmark: _Toc501387543]9.1.2	Type-1 HARQ-ACK codebook determination

If a UE is configured with higher layer parameter HARQ-ACK-codebook=semi-static and, based on maximum and minimum slot timing values provided to a UE by higher layer parameter DL-data-DL-acknowledgement and on a number of possible slot timing values and the number of possible K0 values, the UE determines a number  of PDCCH monitoring occasion(s) for PDCCH with DCI format 1_0 or DCI format 1_1, for which the UE transmits a corresponding HARQ-ACK codebook in a same PUCCH or PUSCH. [….]



elseif CBG-DL = ON, and  CBGs indicated by higher layer parameter CBGs-per-TB-DL for serving cell ,

if the UE is configured by higher layer parameter Number-MCS-HARQ-DL-DCI with reception of two transport blocks on serving cell ,

Set - CBG index

while 


 = HARQ-ACK bit corresponding to CBG  of a first transport block of this cell;

;

;
end while

Set - CBG index

while 


 = HARQ-ACK bit corresponding to CBG  of a second transport block of this cell;

;

;
end while
else

Set - CBG index

while 


 = HARQ-ACK bit corresponding to CBG  of this cell;

;

;
end while
endif

Set - CBG index

while 


 = HARQ-ACK bit corresponding to CBG  of this cell;

;

;
end while
[…..]
In case of PUCCH transmission or PUSCH transmission triggered by DCI format 0_0, if no DCI format 1_0 or DCI format 1_1 is detected across all the M PDCCH monitoring occasions the HARQ-ACK feedback transmission is skipped.
In case of PUSCH transmission triggered by DCI format 0_1, if ‘UL_DAI =0’ the HARQ-ACK feedback transmission is skipped.
[bookmark: _GoBack]/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/
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