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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 descript above, a new variable MCS_VALID is introduced, and it is used to indicate the MCS for the HARQ process is valid or not.

If NDI increment, it is not sufficient to indicate this is new data, the RV in the uplink grant should be checked, if it is 0, this is a new data transmission, otherwise, UL grant without MCS is treated as invalid grant, and set MCS_VALID false.

For non-adaptive transmission, we should check whether the MCS is valid or not, if it is valid, the retransmission is permit, otherwise, the data should not be retransmitted. In case of NDI not increment and MCS_VALID is false, non-adaptive retransmission should be excluded.
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5.4.2.1
HARQ entity

The variable MCS_VALID indicates the MCS for the HARQ process is valid or not.
At the given TTI, the HARQ entity shall:

-
if an uplink grant indicating that the NDI has been incremented compared to the value in the previous transmission of this HARQ process is indicated for this TTI and the RV in the uplink grant is indicated as 0, or
-  if this is the very first transmission for this HARQ process (i.e. a new transmission takes place for this HARQ process):

- 
MCS_VALID = true;
-
if there is an ongoing Random Access procedure and there is a  MAC PDU in the [Message3] buffer:

-
obtain the MAC PDU to transmit from the [Message3] buffer.

-
else, 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 using the identified parameters.

-
else:

-
flush the HARQ buffer.

-
else if an uplink grant indicating that the NDI has been incremented compared to the value in the previous transmission of this HARQ process is indicated for this TTI and the RV in the uplink grant is other than 0: 


-
MCS_VALID = false;
-
else, if an uplink grant, indicating that the NDI is identical to the value in the previous transmission of this HARQ process (i.e. a retransmission takes place for this HARQ process), is indicated for this TTI and MCS_VALID is true:
-
instruct the HARQ process to generate an adaptive retransmission.

-
else, if UL grant not received for this TTI, MCS_VALID is true and the HARQ buffer of the HARQ process corresponding to this TTI is not empty:

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