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2) follow the grant for the remaining subframes of the ongoing TTI bundle, i.e., depending on the NDI
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b. start a new transmission in the remaining subframes of the TTI bundle

3) follow the grant and perform an a (re-)transmission of the ongoing HARQ process followed by TTI_BUNDLE_SIZE-1 non-adaptive re-transmissions. That means, that the current HARQ process is shifted in time. The HARQ process may either perform another retransmission or it may be flushed and used for new data, depending on the received grant (NDI).
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5.4.2.1
HARQ entity

There is one HARQ entity at the UE, which maintains a number of parallel HARQ processes allowing transmissions to take place continuously while waiting for the feedback on the successful or unsuccessful reception of previous transmissions.

The number of parallel HARQ processes is specified in [2], clause 8.

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 received feedback (ACK/NACK information), MCS and resource, relayed by the physical layer, to the appropriate HARQ process.

When TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTIs to be used for each bundle. TTI bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Based on the configured grant, received PDCCH and/or HARQ feedback, each bundle starts with the HARQ entity triggering either a new transmission, adaptive retransmission or non-adaptive retransmission in the first TTI of the bundle. For each of the following consecutive TTI_BUNDLE_SIZE-1 TTIs, the HARQ entity triggers retransmissions which shall be non-adaptive . If a PDCCH is indicated for a transmission within an adaptive retransmission or initial transmission of a TTI bundle, the UE shall ignore the PDCCH. Otherwise, when a PDCCH is indicated, the UE shall cancel the remaining non-adaptive retransmissions and re-start the TTI bundle based on the received PDCCH and then trigger TTI_BUNDLE_SIZE-1 non-adaptive retransmissions. The HARQ feedback of a bundle is only received for the last TTI of the bundle (i.e the TTI corresponding to TTI_BUNDLE_SIZE), regardless of whether a transmission in that TTI takes place or not (e.g. when a measurement gap occurs).  A retransmission of a TTI bundle is also a TTI bundle.

For transmission of an uplink message containing the C-RNTI MAC control element or an uplink message including a CCCH SDU during Random Access (see section 5.1.5) TTI bundling does not apply.

For each TTI, the HARQ entity shall:

-
identify the HARQ process associated with this TTI;

-
if an uplink grant has been indicated for this TTI:

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

-
if this is the very first transmission for this HARQ process (i.e. , no previous NDI is available); or

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

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

-
obtain the MAC PDU to transmit from the Msg3 buffer.

-
else:

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

-
deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;

-
instruct the identified HARQ process to trigger a new transmission.

-
else:

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

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

When determining if NDI has been incremented compared to the value in the previous transmission UE shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.
NOTE:
A retransmission triggered by the HARQ entity should be cancelled by the corresponding HARQ process if it collides with a measurement gap or if a non-adaptive retransmission is not allowed.
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