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1. Introduction
The contribution provides a baseline text for the UL 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
5.4
UL-SCH data transfer
5.4.1
UL Grant reception
Uplink grant is either received dynamically on the PDCCH, in a Random Access Response, or configured semi-persistently by RRC. The MAC entity shall have an uplink grant to transmit on the UL-SCH. To perform the requested transmissions, the MAC layer receives HARQ information from lower layers.
Editor's note: The term PDCCH is tentatively used to capture the agreement, but can be changed later.
If the MAC entity has a C-RNTI, a SPS C-RNTI, or a Temporary C-RNTI, the MAC entity shall for each 'NR-UNIT' and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer and for each grant received for this 'NR-UNIT':

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

1>
if an uplink grant 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; or

1>
if an uplink grant for this 'NR-UNIT' has been received in a Random Access Response:

2>
if the uplink grant is for MAC entity’s C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity’s SPS C-RNTI, or a configured uplink grant:

3>
consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.

2>
deliver the uplink grant and the associated HARQ information to the HARQ entity for this 'NR-UNIT'.

1>
else if an uplink grant 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 for the corresponding HARQ process not to have been toggled;

3>
deliver the uplink grant and 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> trigger an SPS confirmation;

3>
if PDCCH contents indicate SPS release:

4>
if an uplink grant for this 'NR-UNIT' has been configured:

5>
consider the NDI bit for the corresponding HARQ process to have been toggled;

5>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this 'NR-UNIT';

Editor's note: Not sure the above parts are still valid for NR?
3>
else:

4>
store the uplink grant and the associated HARQ information as configured uplink grant;

4>
initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this 'NR-UNIT' and to recur according to rules in subclause 5.10.2;

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

4>
consider the NDI bit for the corresponding HARQ process to have been toggled;

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this 'NR-UNIT'.

1>
else if an uplink grant for this 'NR-UNIT' has been configured for the SpCell:

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

2>
consider the NDI bit for the corresponding HARQ process to have been toggled;

2>
deliver the configured uplink grant, and the associated HARQ information to the HARQ entity for this 'NR-UNIT'.

For configured uplink grants, the HARQ Process ID associated with this subframe is derived from the following equation for asynchronous UL HARQ operation:

HARQ Process ID = [floor(CURRENT_SF/semiPersistSchedIntervalUL)] modulo numberOfConfUlSPS-Processes,
where CURRENT_SF = [(SFN * 10) + subframe number].

5.4.2
HARQ operation
5.4.2.1
HARQ Entity
The MAC entity includes a HARQ entity for each Serving Cell with configured uplink, which maintains a number of parallel HARQ processes.

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 UL HARQ processes per HARQ entity is specified in TS 38.214 [7].

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 uplink spatial multiplexing. The HARQ process supports one or more TB when the physical layer is configured for uplink spatial multiplexing.

Each HARQ process is associated with a HARQ process identifier. For UL transmission with UL grant in RAR, HARQ process identifier 0 is used. HARQ feedback is not applicable for asynchronous UL HARQ.

Editor's note: It is unclear wheter HARQ process ID is explicitly signalled for UL.
Editor's note: TTI bundling/slot aggregation needs to be captured later after having input from RAN1.
For transmission of Msg3 during Random Access (see subclause 5.1.5) TTI bundling does not apply.

For each 'NR-UNIT', the HARQ entity shall:

1>
identify the HARQ process(es) associated with this 'NR-UNIT', and for each identified HARQ process:

2>
if an uplink grant has been indicated for this process and this 'NR-UNIT':

3>
if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or

3>
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

3>
if the uplink grant was received in a Random Access Response:

4>
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:

5>
obtain the MAC PDU to transmit from the Msg3 buffer.

Editor's note: Non-adaptive retransmission over SPS grant needs to be discussed by RAN2.
4>
else:

5>
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity, if any; 

4>
if a MAC PDU to transmit has been obtained:
5>
deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;

5>
instruct the identified HARQ process to trigger a new transmission.

3>
else:

4>
if the uplink grant received on PDCCH was addressed to the SPS C-RNTI and if the HARQ buffer of the identified process is empty:

5>
ignore the uplink grant;

4>
else:

5>
deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;

5>
instruct the identified HARQ process to generate an adaptive retransmission.

2>
else if the HARQ buffer of this HARQ process is not empty:

3>
instruct the identified HARQ process to generate a non-adaptive retransmission.

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

5.4.2.2
HARQ process

Each HARQ process is associated with a HARQ buffer.

New transmissions are performed on the resource and with the MCS indicated on PDCCH or Random Access Response. UL retransmissions are triggered only by adaptive retransmission grants. Adaptive retransmissions are performed on the resource and, if provided, with the MCS indicated on PDCCH.
Editor's note: Non-adaptive retransmission (including bundling) is not considered in the TP as a baseline, but can be added later.
The variable CURRENT_IRV is an index into the sequence of redundancy versions.
If the HARQ entity requests a new transmission, the HARQ process shall:

1>
store the MAC PDU in the associated HARQ buffer;

1>
store the uplink grant received from the HARQ entity;
1>
set CURRENT_IRV to the index corresponding to the redundancy version value provided in the HARQ information;

1>
generate a transmission as described below.

If the HARQ entity requests a retransmission, the HARQ process shall:

1>
store the uplink grant received from the HARQ entity;

1>
set CURRENT_IRV to the index corresponding to the redundancy version value provided in the HARQ information;

1>
generate a transmission as described below.

To generate a transmission, the HARQ process shall:

1>
if the MAC PDU was obtained from the Msg3 buffer; or

1>
if there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer in this TTI:
2>
instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version corresponding to the CURRENT_IRV value.
