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1. Introduction
The contribution provides a baseline text for the DL HARQ procedures in the MAC specification.
2. Discussion

The TP based on LTE specification [1] is provided in the Annex, and use the TP as a baseline for NR.
Proposal: To use the text proposal in the Annex as a baseline for NR.
3. Conclusion

Proposal: To use the text proposal in the Annex as a baseline for NR.
4. References

[1]
3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification".
Annex: TP for TS 38.321
5.3
DL-SCH data transfer
5.3.1
DL Assignment reception
Downlink assignments transmitted on the PDCCH both indicate that there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.
Editor's note: The term PDCCH is tentatively used to capture the agreement, but can be changed later.
When the MAC entity has a C-RNTI, SPS C-RNTI, or Temporary C-RNTI, the MAC entity shall for each 'NR-UNIT' during which it monitors PDCCH and for each Serving Cell:

Editor's note: Here 'NR-UNIT' would be e.g. 'PDCCH occasion/slot'. Needs to be confirmed by RAN2.

1>
if a downlink assignment for this 'NR-UNIT' and this Serving Cell has been received on the PDCCH for the MAC entity’s C-RNTI, or Temporary C‑RNTI:

2>
if this is the first downlink assignment for this Temporary C-RNTI:

3>
consider the NDI to have been toggled.

2>
if the downlink assignment is for the MAC entity’s C-RNTI; and
2>
if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity’s SPS C-RNTI or a configured downlink assignment:

3>
consider the NDI to have been toggled regardless of the value of the NDI.

2>
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this 'NR-UNIT'.

1>
else if a downlink assignment for this 'NR-UNIT' has been received for the SpCell on the PDCCH of the SpCell for the MAC entity’s SPS C-RNTI:

2>
if the NDI in the received HARQ information is 1:

3>
consider the NDI not to have been toggled;

3>
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this 'NR-UNIT'.

2>
else if the NDI in the received HARQ information is 0:

3>
if PDCCH contents indicate SPS release:

4>
clear the configured downlink assignment (if any);

4>
if the timeAlignmentTimer associated with the pTAG is running:

5>
indicate a positive acknowledgement for the downlink SPS release to the physical layer.

3>
else:

4>
store the downlink assignment and the associated HARQ information as configured downlink assignment;

4>
initialise (if not active) or re-initialise (if already active) the configured downlink assignment to start in this 'NR-UNIT' and to recur according to rules in subclause 5.10.1;

4>
set the HARQ Process ID to the HARQ Process ID associated with this 'NR-UNIT'; 

4>
consider the NDI bit to have been toggled;

4>
indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this 'NR-UNIT'.

1>
else if a downlink assignment for this 'NR-UNIT' has been configured for the SpCell and there is no measurement gap in this 'NR-UNIT':

2>
instruct the physical layer to receive, in this 'NR-UNIT', transport block on the DL-SCH according to the configured downlink assignment and to deliver it to the HARQ entity;

2>
set the HARQ Process ID to the HARQ Process ID associated with this 'NR-UNIT'; 

2>
consider the NDI bit to have been toggled;

2>
indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this 'NR-UNIT'.

For configured downlink assignments, the HARQ Process ID associated with this subframe is derived from the following equation:

HARQ Process ID = [floor(CURRENT_SF/sps-IntervalDL)] modulo sps-numberOfHARQProcesses,
where CURRENT_SF = [(SFN * 10) + subframe number].

When the MAC entity needs to read BCCH, the MAC entity may, based on the scheduling information from RRC:

1>
if a downlink assignment for this 'NR-UNIT' has been received on the PDCCH for the SI-RNTI;

2>
indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity for this 'NR-UNIT'.
Editor's note: RAN1 did not discuss whether to include RV for the SI-RNTI, and the text may need to be updated after having input from RAN1.
5.3.2
HARQ operation
5.3.2.1
HARQ Entity
The MAC entity includes a HARQ entity for each Serving Cell, which maintains a number of parallel HARQ processes. Each HARQ process is associated with a HARQ process identifier. The HARQ entity directs HARQ information and associated TBs received on the DL-SCH to the corresponding HARQ processes (see subclause 5.3.2.2).
Editor's note: The above text is based on RAN2 agreement 'One HARQ entity should be supported in one carrier from RAN2#98.
The number of parallel DL HARQ processes per HARQ entity is specified in TS 38.214 [7]. The dedicated broadcast HARQ process is used for BCCH.
Editor's note: The exact reference (i.e. subclause) to be included later.
The HARQ process supports one TB when the physical layer is not configured for downlink spatial multiplexing. The HARQ process supports one or more TB when the physical layer is configured for downlink spatial multiplexing.
The MAC entity shall:

1>
if a downlink assignment has been indicated for this 'NR-UNIT':

Editor's note: TTI Bundling for NR is not discussed in RAN2.
2>
allocate the TB(s) received from the physical layer and the associated HARQ information to the HARQ process indicated by the associated HARQ information.

1>
if a downlink assignment has been indicated for the broadcast HARQ process:

2>
allocate the received TB to the broadcast HARQ process.

5.3.2.2
HARQ process

For each 'NR-UNIT' where a transmission takes place for the HARQ process, one or more (in case of downlink spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.

For each received TB and associated HARQ information, the HARQ process shall:

1>
if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or

1>
if the HARQ process is equal to the broadcast process, and this is the first received transmission for the TB according to the system information schedule indicated by RRC; or

1>
if this is the very first received transmission for this TB (i.e. there is no previous NDI for this TB):

2>
consider this transmission to be a new transmission.
1>
else:

2>
consider this transmission to be a retransmission.
The MAC entity then shall:

1>
if this is a new transmission:

2>
attempt to decode the received data.

1>
else if this is a retransmission:

2>
if the data for this TB has not yet been successfully decoded:

3>
combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.

1>
if the data which the MAC entity attempted to decode was successfully decoded for this TB; or

1>
if the data for this TB was successfully decoded before:

2>
if the HARQ process is equal to the broadcast process:

3>
deliver the decoded MAC PDU to upper layers.

2>
else if this is the first successful decoding of the data for this TB:

3>
deliver the decoded MAC PDU to the disassembly and demultiplexing entity.

2>
generate a positive acknowledgement (ACK) of the data in this TB.

1>
else:

2>
replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode;
2>
generate a negative acknowledgement (NACK) of the data in this TB.

1>
if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and the Contention Resolution is not yet successful (see subclause 5.1.5); or

1>
if the HARQ process is equal to the broadcast process; or

1>
if the timeAlignmentTimer, associated with the TAG containing the serving cell on which the HARQ feedback is to be transmitted, is stopped or expired:

2>
do not indicate the generated positive or negative acknowledgement to the physical layer.

1>
else:

2>
indicate the generated positive or negative acknowledgement for this TB to the physical layer.

The MAC entity shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if NDI on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission.

5.3.3
Disassembly and demultiplexing
The MAC entity shall disassemble and demultiplex a MAC PDU as defined in subclause 6.1.2.
