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11.9.1.1
HARQ Operation
The TDD HARQ protocol is a stop and wait protocol based on synchronous downlink ACK/NACKs with asynchronous retransmissions in the uplink. If NACK is received then the UE may only retransmit the previously transmitted MAC-e or MAC-i PDU if suitable physical resources are available, otherwise it must wait until it receives an appropriate Absolute Grant (or in the case of non-scheduled transmission, the UE must wait until resource is next designated as available for non-scheduled transmission/retransmission). There are a maximum of 8 HARQ processes  (instances of the HARQ entity). For 1.28 Mcps TDD, there are a maximum of 4 HARQ processes employed for the UEs in CELL-FACH state and idle mode as non-scheduled transmission is not allowed. Operation of the HARQ protocol is as follows:

-
If an Absolute Grant is received in Frame (i) then the UE transmits a data block (MAC-e or MAC-i PDU) in Frame (i+T1)

-
For a MAC-e or MAC-i PDU transmitted in Frame (i+T1) the UE receives an ACK/NACK in Frame (i+T1+T2)

-
If NACK is received in Frame (i+T1+T2) then the UE cannot retransmit the MAC-e or MAC-i PDU previously transmitted in Frame (i+T1) (now stored for potential retransmission) until suitable physical resources are available (e.g. until Absolute Grant received)

-
The interval T3 between reception of NACK and the availability of suitable resources via reception of a Grant for a subsequent retransmission is variable and depends on Node B scheduling decisions
-
If an ACK is received in Frame (i+T1+T2) then the MAC-e or MAC-i PDU previously transmitted in Frame (i+T1) (stored for potential retransmission) is discarded and the HARQ process identity associated with the previously transmitted data block can now be reassigned.

NOTE:
For 1.28 Mcps TDD, "subframe" should be used to describe the above timing relation.T1 and T2 may be derived from the physical layer timings given in [21]. For 1.28Mcps multi-carrier E-DCH operation, operation of the HARQ protocol on each carrier configured by RNC is independent and same as the description above for the single-carrier case.
Operation of the TDD HARQ protocol is illustrated by Figure 11.9.1.1.
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Figure 11.9.1.1: TDD E-DCH HARQ Operation
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