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1 Introduction
At RAN1#86bis meeting, some agreements on the number of HARQ processes and timing relationships were made as follows [1].

	Agreements:
· NR supports operation of more than one DL HARQ processes for a given UE
· NR supports operation of more than one UL HARQ processes for a given UE

· FFS: URLLC case

Agreements:
· NR supports operation of one DL HARQ process for some UEs
· NR supports operation of one UL HARQ process for some UEs

· FFS: Conditions on supporting above 2 bullets

· Note: This does not mean the gNB has to schedule back-to-back

· Note: This does not mean the UE has to support K1=0 and/or K2 = 0

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)

Agreements:
· Timing relationship between UL assignment and corresponding UL data transmission 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 UL assignment and corresponding UL data transmission

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


In this contribution, we discuss some views related to the number of HARQ processes and indication of the timing relationship.
2 Discussion
2.1 Number of HARQ processes
The number of HARQ processes for a UE is determined based on a minimum HARQ RTT, so that the UE can effectively achieve a peak data rate. The minimum HARQ RTT is determined depending on the processing time at the UE and gNB in addition to the TTI length for DL/UL transmission. As an example shown in Fig.1 (a), when the corresponding Ack/Nack reporting is performed in the same slot as the DL data and the next DL data transmission (a new data transmission or a data retransmission) is sent on second slot after the Ack/Nack reporting, the number of HARQ processes  is 2 and the HARQ RTT is 2 slots. As another example shown in Fig.1 (b), when the corresponding Ack/Nack reporting is performed in the next slot to the DL data and the next DL data transmission is sent on the second slot after the Ack/Nack reporting, the minimum HARQ RTT is 3 slots and the number of HARQ processes is 3. The size of the bit field in the DCI related to the HARQ process will be affected by the number of HARQ processes. For the above examples, the required sizes of the DCI bit fields are 1 and 2 bits respectively. Given that the minimum HARQ RTT depends on the use-case, the size of the DCI bit field for indicating the HARQ process ID will differ depending on the use-case. Therefore it may be beneficial that the number of HARQ processes can be configured to a UE and the DCI bit field size for indicating the HARQ process is adjusted accordingly.
Proposal 1: The number of HARQ processes can be configured for a UE.
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Fig.1: Examples of HARQ RTT

2.2 Timing relationship

Considering a low latency use-case with HARQ operation, the corresponding acknowledgement and the corresponding UL data transmission should be allocated in the same slot as the DL data and the UL assignment, respectively. However, the timing relationship for this use case needs to take into account some overheads due to the gap for DL-to-UL switching, timing advance and the processing time of the UE for UL transmission or DL reception. If the processing time is affected by a size of the DL data, a longer gap duration may be needed when the DL data size is large.
In order to support flexible operation for various use-cases/requirements, NR should support dynamic indication of a flexible timing relationship, i.e. the timing relationship can be explicitly indicated to UE by L1 signalling. Moreover in order to limit the amount of explicit L1 signalling, the UE can be configured with some candidates for the timing relationship by a higher layer signalling. Therefore the timing relationship for K1 and K2 can be explicitly indicated by a combination of the higher layer signalling and dynamic L1 signalling to realize efficient scheduling, taking into account the processing time and flexible resource usage.
In addition to explicit indication, a deterministic timing relationship is also considered for some types of DL/UL transmission. If a reconfiguration procedure (e.g. used in a fall-back procedure) is also supported for NR, the timing relationship in such a procedure may be determined in a fixed way, e.g. in the case of scheduling, via given control channel region used for the fall-back procedure.
Proposal 2: The timing relationship can be explicitly indicated by a combination of higher layer signalling and dynamic L1 signalling.
Proposal 3: A deterministic timing relationship is also considered for some types of DL/UL transmission in addition to the explicit indication.
3 Conclusion
In this contribution, we discussed some views related to the number of HARQ processes and indication of the timing relationship, where our proposals are summarized as below:
Proposal 1: The number of HARQ processes can be configured for a UE.
Proposal 2: The timing relationship can be explicitly indicated by a combination of the higher layer signalling and dynamic L1 signalling.

Proposal 3: A deterministic timing relationship is also considered for some types of DL/UL transmission in addition to the explicit indication.
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