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Discussion and Decision

1
Discussion
The resource handling of HARQ retransmissions is currently missing from the MAC specification where only an informative note in section 5.4.2.1 specifies that a retransmission can be sticky. The purpose of this contribution is to implement the agreed behaviour [R2-080549] in the MAC specification. 
Beginning of Text Proposal
5.4.2
HARQ operation
5.4.2.1
HARQ entity

There is one HARQ entity at the UE. A number of parallel HARQ processes are used in the UE to support the HARQ entity, allowing transmissions to take place continuously while waiting for the feedback on the successful or unsuccessful reception of previous transmissions.

At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. It also routes the receiver feedback (ACK/NACK information), relayed by the physical layer, to the appropriate HARQ process.

The number of HARQ processes is equal to [X] [FFS]. Each process is associated with a number from 0 to [X-1].

At the given TTI, the HARQ entity shall:

-
if an uplink grant, indicating a new transmission, is indicated for this TTI:

-
notify the “uplink prioritisation” entity that the TTI is available for a new transmission;

-
if the "uplink prioritisation" entity indicates the need for a new transmission:

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity;

-
instruct the HARQ process corresponding to this TTI to trigger a new transmission.

-
else:

-
flush the HARQ buffer.

-
else
 if an uplink grant, indicating a re-transmission, is indicated for this TTI:
-
instruct the HARQ process to generate an adaptive retransmission;

-
else if the HARQ buffer of the HARQ process corresponding to this TTI is not empty:

-
instruct the HARQ process to generate a non-adaptive re-transmission.
NOTE:
a retransmission triggered by the HARQ entity shall be cancelled by the corresponding HARQ process if it collides with a measurement gap or if a non-adaptive retransmission is not allowed.

5.4.2.2
HARQ process

Each HARQ process is associated with a HARQ buffer.

Each HARQ process shall maintain a state variable CURRENT_TX_NB, which indicates the number of transmissions that have taken place for the MAC PDU currently in the buffer, and state variable CURRENT_RESOURCE, which indicates the uplink resources to be used by the UE for a transmission of that HARQ process. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.

The sequence of redundancy versions is defined to be 0, 2, 3, 1. The variable CURRENT_IRV provides a pointer to a redundancy version in the defined set. This variable is up-dated modulo 4.

The UE is configured with a maximum number of transmissions that is identical across all HARQ Processes and all Logical Channels.

If the HARQ entity requests a new transmission, the HARQ process shall:

-
set CURRENT_TX_NB to 0; 

-
set CURRENT_IRV to 0;

-
store the MAC PDU in the associated HARQ buffer;
-
set CURRENT_RESOURCE to the uplink resource of the grant that triggered the new transmission;
-
generate a transmission as described below.

If the HARQ entity requests a re-transmission, the HARQ process shall:

-
increment CURRENT_TX_NB by 1;

-
if there is no measurement gap at the time of the re-transmission:

-
for an adaptive retransmission:

-
set CURRENT_IRV to the value corresponding to the redundancy version indicated on PDCCH;
-
set CURRENT_RESOURCE to the uplink resource of the grant indicated on PDCCH;
-
generate a transmission as described below.
-
for a non-adaptive retransmission:
-
if the last feedback for this HARQ process is a HARQ NACK, 
generate a transmission as described below.
NOTE:
when receiving a HARQ ACK alone, the UE keeps the data in the HARQ buffer.
To generate a transmission, the HARQ process shall:

-
instruct the physical layer to generate a transmission on the uplink resource identified by CURRENT_RESOURCE and with the redundancy version corresponding to the CURRENT_IRV value and the transmission timing;

-
increment CURRENT_IRV by 1;

-
if there is a measurement gap at the time of the feedback for this transmission, consider the feedback coinciding with the measurement gap to be a HARQ ACK.

The HARQ process shall:

-
if CURRENT_TX_NB = maximum number of transmissions configured:

-
flush the HARQ buffer;

-
if the transmission corresponds to a transmission of CCCH  and the last feedback received (i.e the feedback received for the last retransmission of this process) is a HARQ NACK:
-
notify RRC that the transmission of the corresponding MAC SDU failed.

The HARQ process may:

-
if CURRENT_TX_NB = maximum number of transmissions configured and the last feedback received (i.e the feedback received for the last retransmission of this process) is a HARQ NACK:
-
notify the relevant ARQ entities in the upper layer that the transmission of the corresponding RLC PDUs failed.

Editor’s note:
Demultiplexing of multiple positive or negative acknowledgements and the time of reception relative to the transmission of data in a HARQ process is handled by L1.
End of Text Proposal
