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1. Introduction
In RAN2#62 meeting, it is agreed that using NDI increment to indicate new data. For HARQ uplink transmission, if PDCCH erased for the initial transmission, if adaptive transmission is used for uplink, the PDCCH for retransmission will have identical NDI as the erased PDCCH but is treated as new data, if RV is indicated in the adaptive PDCCH signaling, data will be transmitted with wrong MCS. This contribution discusses this problem.
2. Discussion
NDI increment indicating new data is approved on RAN2#62 meeting, if UL grant for the new data transmission erased (For DL control signalling, the target quality on L1/L2 control channels for UL scheduling grant miss detection is 10-2), UE will not transmit data, if adaptive uplink transmission is used, eNB will send a second UL grant, but the NDI is the same as the erased UL grant, UE will treat it as new data transmission indication. If UL grant for retransmission is received by UE and then non-adaptive transmission, the UE will retransmit data on the resource indicated by the UL grant. But if the MCS in the UL grant indicate RV, then no MCS indication to UE for the transmission, the transmission of TB will fail.
2.1 Adaptive transmission

For UL transmission, if new data transmission is granted, eNB will send UL grant, but unfortunately, the UL grant lost, UE will send nothing on the UL resource, for adaptive transmission, eNB will detect nothing and possibly send a second UL grant, but the NDI is the same as in the erased UL grant, but the RV maybe indicated in the UL grant instead of MCS, UE will transmit data on the resource but without or with wrong MCS. The problem is as figure 1.
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Figure 1
In the figure, if the UL grant of the initial transmission erased, the eNB sends another UL grant to indicate retransmission, but the RV is other than 0, for the current implementation, it will be treated as new data transmission for the first retransmission, because the first UL grant lost, UE has no knowledge of MCS, the behavior of the HARQ transmission is uncertainty. 
2.2 Non-adaptive transmission
If the first UL grant lost, if no further UL grant sends, UE will send nothing, no impact for data transmission. If UL grant received, UE will do non-adaptive transmission but without correct MCS information. The problem is as figure 2.
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Figure 2
3. Solution

To solve the problem described above, the HARQ process shall be initialised only when RV = 0. 
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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. 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.

New transmissions and adaptive retransmisions are performed on the resource and with the MCS indicated on PDCCH, while a non-adaptive retransmission is performed on the same resource and with the same MCS as was used for the last made transmission attempt,

The UE is configured with a Maximum number of HARQ transmissions and a Maximum number of Message3 HARQ transmissions by RRC. For transmissions on all HARQ processes and all logical channels except for transmission of a MAC PDU stored in the [Message3] buffer, maximum number of transmissions shall be set to Maximum number of HARQ transmissions. For transmission of a MAC PDU stored in the [Message3] buffer, maximum number of transmissions shall be set to Maximum number of Message3 HARQ transmissions.

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

-
if the redundancy version indicated in the associated HARQ information is equal to 0:
-
set CURRENT_TX_NB to 0; 

-
set CURRENT_IRV to 0;

-
store the MAC PDU in the associated HARQ buffer;

-
generate a transmission as described below.

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

-
increment CURRENT_TX_NB by 1;

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

-
for an adaptive retransmission:

-
set CURRENT_IRV to the value corresponding to the redundancy version 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 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:

-
flush the HARQ buffer;

-
if the transmission corresponds to a transmission of CCCH; and

-
if the last feedback received (i.e., the feedback received for the last transmission 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

- if the last feedback received (i.e., the feedback received for the last transmission 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.
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