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1 Introduction
This paper would like to clarify the HARQ-ACK information feedback in the following cases when the UE does not receive DL DCI/PDSCH.
· For Type 1 HARQ-ACK codebook in PUSCH, the DAI field in DCI format 0_1 is set to ‘1’ (i.e, 
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· For Type 2 HARQ-ACK codebook in PUSCH, the DAI field in DCI format 0_1 is set to ‘00’, ‘01’ or ‘10’ (i.e.,  
[image: image2.wmf]3

or 

 

2

 

1,

UL

DAI

-

T

=

V

)
2 Discussion
In TS38.213v15.13.0 Section 9.1.2.2, it specifies that a UE multiplexes HARQ-ACK information in a PUSCH transmission scheduled by DCI format 0_1 when the DAI field in DCI format 0_1 is set to ‘1’ (which is corresponding to 
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In our understanding, the spirit of HARQ-ACK information feedback is that UE generates and feedbacks ACK/NACK information to let network know whether the SPS PDSCH release or the transport block is successfully received or not. Therefore, it is not clear to us whether the value of DAI field in DCI format 0_1 is allowed to be 
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for Type 1 codebook (or 
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 for Type 2 codebook) if the network does not transmit any DL DCI/PDSCH. The purpose of such indication is not clear and may lead to meaningless HARQ-ACK information feedback.
Proposal 1: RAN1 to clarify that the value of the DAI field in DCI format 0_1 is 
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  for Type 1 HARQ-ACK codebook in PUSCH (or 
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 for Type 2 HARQ-ACK codebook in PUSCH) when the network does not transmit any DL DCI/PDSCH to the UE.
On the other hand, if the network has the freedom to assign any value of DAI field regardless of whether there is DL DCI/PDSCH or not, then the corresponding UE behaviour is ambiguous. Two possible interpretations are as follows.
· Interpretation #1: the UE does not multiplex HARQ-ACK information in a PUSCH since there is no DL DCI/PDSCH received.
· Interpretation #2: the UE multiplexes HARQ-ACK information in a PUSCH according to the indicated value of DAI field in DCI format 0_1.

In TS38.213v15.13.0 Section 9.1.2.2, it says that a UE generates HARQ-ACK codebook as described in Clause 9.1.2.1 IF a UE multiplexes HARQ-ACK information in a PUSCH transmission. In Section 9.1, it also describes that the UE generates HARQ-ACK information depends on whether a SPS PDSCH release or a transport block is decoded/detected correctly. Then, in this case, it is not clear to us whether the UE needs to generate HARQ-ACK information if there is no DL DCI/PDSCH received. If no HARQ-ACK information is generated, then the UE has nothing to be multiplexed in a PUSCH.


[image: image9]
According to the discussion, we have the following proposal. Please note that the following proposal is made based on the case that the network has the freedom to assign any value of DAI field regardless of whether there is DL DCI/PDSCH or not.

Proposal 2: Clarify which of the following interpretations is the intended UE behaviour when the UE does not receive any DL DCI/PDSCH and the value of DAI field in DCI format 0_1 is 
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 for Type 1 HARQ-ACK codebook in PUSCH (or 
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 for Type 2 HARQ-ACK codebook in PUSCH).
· Interpretation #1: the UE does not multiplex HARQ-ACK information in a PUSCH since there is no DL DCI/PDSCH received.

· Interpretation #2: the UE multiplexes HARQ-ACK information in a PUSCH according to the indicated value of DAI field in DCI format 0_1.
3 Conclusion

Based on the discussion in Section 2, we have the following proposals.

Proposal 1: RAN1 to clarify that the value of the DAI field in DCI format 0_1 is [image: image12.wmf]0
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  for Type 1 HARQ-ACK codebook in PUSCH (or [image: image13.wmf]4
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 for Type 2 HARQ-ACK codebook in PUSCH) when the network does not transmit any DL DCI/PDSCH to the UE.
Proposal 2: Clarify which of the following interpretations is the intended UE behaviour when the UE does not receive any DL DCI/PDSCH and the value of DAI field in DCI format 0_1 is [image: image14.wmf]1
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 for Type 2 HARQ-ACK codebook in PUSCH).
· Interpretation #1: the UE does not multiplex HARQ-ACK information in a PUSCH since there is no DL DCI/PDSCH received.

· Interpretation #2: the UE multiplexes HARQ-ACK information in a PUSCH according to the indicated value of DAI field in DCI format 0_1.
9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel


If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI field in DCI format 0_1 is � EMBED Equation.3 ��� except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when � EMBED Equation.3 ��� unless the UE receives only a SPS PDSCH release, or only a SPS PDSCH, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the � EMBED Equation.3 ��� occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2. � EMBED Equation.3 ��� if the DAI field in DCI format 0_1 is set to '0'; otherwise, � EMBED Equation.3 ���.








9.1	HARQ-ACK codebook determination


If a UE receives a PDSCH without receiving a corresponding PDCCH, or if the UE receives a PDCCH indicating a SPS PDSCH release, the UE generates one corresponding HARQ-ACK information bit.


If a UE is not provided PDSCH-CodeBlockGroupTransmission, the UE generates one HARQ-ACK information bit per transport block. 


For a HARQ-ACK information bit, a UE generates an ACK if the UE detects a DCI format 1_0 that provides a SPS PDSCH release or correctly decodes a transport block, and generates a NACK if the UE does not correctly decode the transport block.
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