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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
In RAN1 NR AH#1801, the DL HARQ timing determination was discussed, with following agreements
Agreements:
· For PDSCH transmission before RRC connection, the set of timing values K1 between PDSCH and HARQ-ACK is
· Defined in specification to use values {1,2,3,4,5,6,7,8}
· Note: the values should take into account the UE minimum timing requirements agreed in initial access
· For PDSCH scheduled by fallback DCI, the set of timing values K1 between PDSCH and HARQ-ACK is
· Defined in specification to use values {1,2,3,4,5,6,7,8}
Agreements:
· The set of K1 slot-timing values which are configurable in RRC at least includes the set
· {0,1,2,3,4,5,6,7,8}
· Some of the 16 available RRC values may be reserved 

Agreements:
· Upon detection of a DL SPS PDSCH in slot n, UE transmits HARQ-ACK in slot n+k when there is no contradicting semi-static configuration, where k is given by the PDSCH-to-HARQ-timing-indicator field carried in the activation DCI for the DL SPS process.
· FFS: how to handle the case when the semi-static configuration conflicts at slot n+k
· FFS: how to handle the case with dynamic SFI
· The contradicting semi-static configuration is defined as when there is at least one semi-statically configured DL symbol overlaps with the symbol(s) carrying HARQ-ACK in slot n+k

In addition to the above agreement, the following agreements were made in RAN1#90bis and the proposal regarding 0-bit HARQ timing indicator for non-fallback DCI should be discussed further. 
Agreements: (RAN1#90bis)
· The timing between DL data transmission and acknowledgement is determined based on 0 or [2] bits in DCI 
· For both slot and non-slot scheduling, the timing provides the indication to determine the slot and the symbol(s) for the HARQ-ACK transmission
· In case of [2]-bits, FFS the actual set of values for slot-based scheduling and non-slot based scheduling, respectively
· In case of 0-bit, FFS how to determine the single timing (e.g., UE capability dependent, whether or not to have RRC configuration, the interactions with different cases (e.g., initial access), etc.)
· FFS whether or not to have separate information fields or a same information field for HARQ-ACK resource determation and HARQ-timing determination

Proposals: (RAN1 NR AH#1801)
· FFS: How to support 0-bit HARQ-Timing indicator field case for non-fallback DCI
· Note: no RRC parameter impact since all values can be configured to be the same HARQ timing for this case
Discuss till next meeting

In this contribution, we discuss the following remaining issues on HARQ management
· How to support 0-bit HARQ-Timing indicator field case for non-fallback DCI
· For DL SPS HARQ timing, how to handle the case when the transmission direction conflicts at slot n+k
2. Discussions 
2.1 Support of 0-bit HARQ-Timing indicator field case for non-fallback DCI
According to the agreements and proposals shown in the introduction section, the support of 0-bit HARQ-Timing indicator field case for non-fallback DCI is to be developed. The use case for such operation includes FDD and semi-static TDD operation where the transmission directions for each slots are pre-determined. In such cases the 3bits HARQ-Timing indicator field can be removed from the non-fallback DCI after RRC connection so that PDCCH coverage is improved. 
In FDD, the PDSCH-to-HARQ timing can be directly configured by RRC using existing higher layer parameter DL-data-DL-acknowledgement by setting the 8 possible values to be the same, e.g  k. UE receiving an PDSCH in slot n shall transmit HARQ-ACK in slot n+k. 
Same RRC configuration approach can be applied to TDD, i.e. RRC configures a k offset value as PDSCH to HARQ-ACK timing offset. After RRC connection, if semi-static TDD configuration is available, UE upon detection of PDSCH in slot n, can obtain the slot format of slot n+k according to the semi-static TDD configuration. Afterwards, UE should transmit the HARQ-ACK at the first available slot starting from slot n+k, where the available slot is defined such that
· The slot has at least contains unknown or UL symbols given by semi-static TDD configuration
· The PUCCH (starting symbol, duration, format) indicated by ARI field in DL grant can be transmitted within the indicated unknown or UL symbols given by semi-static TDD configuration, and these symbols are not indicated as DL symbols by dynamic SFI.
2.2 How to handle the case when transmission direction conflicts at slot n+k for DL SPS
It has been agreed that the PDSCH to HARQ-ACK timing offset for DL SPS is indicated by activation DCI for the DL SPS process. Upon detection of a DL SPS PDSCH in slot n, UE transmits HARQ-ACK in slot n+k when there is no contradicting semi-static configuration, where k is given by the PDSCH-to-HARQ-timing-indicator field carried in the activation DCI for the DL SPS process. In TDD, due to DL/UL configurations, the slot n+k may happen to be a DL slot thus cannot be used for HARQ-ACK transmission, thus the HARQ-ACK can be shifted to the first available slot afterwards. The same rule as proposed in section 2.1 can be applied in this as well. 
3. Conclusion
This contribution discussed the remaining issues for HARQ management in NR and proposed the following

Proposal 1: 
· 3bits HARQ-Timing indicator field in DCI format 1_1 is removed if the 8 possible timing offset values configured by higher layer parameter DL-data-DL-acknowledgement are same. 
Proposal 2: 
· For dynamic scheduled PDSCH using DCI format 1_1 without 0bit HARQ-ACK timing indicator field, or DL SPS, UE upon detection of PDSCH in slot n, shall transmit the HARQ-ACK at the first available slot starting from slot n+k, 
· Where k is
· Configured by higher layer parameter DL-data-DL-acknowledgement, for dynamic scheduled PDSCH, or
· Indicated by the activation DCI for the DL SPS process
· Where the available slot is defined such that
· The slot at least contains unknown or UL symbols given by semi-static TDD configuration
· The determined PUCCH resource for HARQ-ACK transmission is within the indicated unknown or UL symbols given by semi-static TDD configuration (if configured), and these symbols are not indicated as DL symbols by dynamic SFI (if configured).  
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