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Discussion and decision
1 Introduction

On the HARQ-ACK feedback timing, the following were agreed. 
In RAN1#86bis, the following was agreed [1].
Agreements:
· Timing relationship between DL data reception and corresponding acknowledgement can be (one or more of, FFS which ones)

· dynamically indicated by L1 signaling (e.g., DCI)

· semi-statically indicated to a UE via higher layer

· a combination of indication by higher layers and dynamic L1 signaling (e.g., DCI)

· FFS: minimum interval between DL data reception and corresponding acknowledgement

· FFS: common channels (e.g. random access)

In RAN1#NR adhoc, the following was agreed [2].

Agreements:
· Timing between DL data reception and corresponding acknowledgement is indicated by a field in  the DCI from a set of values
· The set of values is configured by higher layer
· Timing(s) is (are) defined at least for the case where the timing(s) is (are) unknown to the UE

· FFS the value for the timing
In RAN1#88, the following was agreed [3].

Agreements:
· When a UE transmits PUSCH/PUCCH or receives PDSCH based on DCI detected in group common search space, UE applies one of FFSs: default value or value provided by SIB and/or value signalled in DCI. 
· This applies at least for following.
· PDCCH to PDSCH time difference
· PDCCH to PUSCH time difference
· PDSCH to PUCCH time difference
· FFS: timing relations during random access procedure.
· In case of DCI, FFS whether some entries is modified by UE specific RRC message.
· Note that this agreement does not preclude to include values provided by SIB also in UE specific RRC configuration
Under the above agreements, some remaining issues are discussed in the contribution.
2 Discussions 
This contribution considers the HARQ-ACK timing for PDSCH based on DCI detected in group common search space, HARQ-ACK timing for SPS PDSCH, the impact of different numerologies for PDSCH transmissions, and the PUCCH duration. 
A combination of HARQ-ACK timing indication by higher layer and L1 signaling 
The timing between DL data reception and corresponding HARQ-ACK is indicated by a field in the DCI from a set of values that are configured by higher layer signalling. As a UE can support multiple numerologies in one carrier, the processing time between DL data reception and corresponding HARQ-ACK transmission can depend on the numerology and respective sets of values can be separately configured by higher layer signalling.
Proposal 1: Sets of HARQ-ACK timing values are separately configured by higher layer signalling for different numerologies. 
HARQ feedback timing for SPS 
For SPS PDSCH，only the first PDSCH transmission is scheduled by DCI and other PDSCHs are transmitted periodically. For SPS PDSCH, the HARQ-ACK feedback timing can be indicated by a field in the DCI of SPS activation from a set of values that is configured by higher layer signalling and the HARQ-ACK feedback timing of PDSCHs without PDCCH scheduling follow the HARQ-ACK feedback timing indicated by a field in the DCI of SPS activation. 
Proposal 2: For SPS PDSCH, the HARQ-ACK feedback timing can be indicated by a field in the DCI of SPS activation. 
HARQ feedback timing for PDSCH based on DCI detected in group common search space

For PDSCH transmission scheduled by DCI detected in a group common search space, HARQ-ACK feedback timing can be indicated in the DCI and the values can be broadcasted via SIB. 
Proposal 3: HARQ-ACK feedback timing for PDSCH scheduled by DCI detected in group common search space is indicated by DCI and the possible values are broadcasted via SIB. 
Timing for  group-common power control command
For power control command transmitted by group-common DCI, the timing between group-common DCI and PUCCH and PUSCH which the power control command is applied is based on the HARQ timing of PDSCH and PUSCH in LTE, and in NR, the HARQ timing is decided based on the indication of in the DCI scheduling PDSCH or PUSCH, and no HARQ timing can be based on. Therefore, one possible solution is to indicate the timing between group-common DCI and PUCCH and PUSCH which the power control command is applied in the group-common DCI together with power control command and the values can be broadcasted via SIB or by higher layer signaling, another solution is to use default HARQ timing if it is defined. 
Proposal 4: Timing between group-common power control command and PUCCH or PUSCH which the power control command is applied should be studied. 

3 Conclusions
In this contribution, HARQ feedback timing is discussed and our views were presented. It is proposed as below:
Proposal 1: Multiple sets of values can be configured by higher layer signalling for different cases. 
Proposal 2: For SPS PDSCH, the HARQ-ACK feedback timing can be indicated by a field in the DCI of SPS activation. 
Proposal 3: HARQ feedback timing for PDSCH based on DCI detected in group common search space could be indicated by a field in the DCI, and the values could be fixed in the specification or broadcasted by the SIB. 

Proposal 4: Timing between group-common power control command and PUCCH or PUSCH which the power control command is applied should be studied. 
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