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1 Introduction

In the last meeting RAN2 discussed RA for LAA and which HARQ process ID and NDI value should be used for LAA cells since asynchronous UL HARQ are used for these cells. For HARQ process ID it was agreed to use the same approach as for eMTC where it was agreed to always use the HARQ process 0 for transmission of RAR. It was FFS if a predefined value should be used for NDI.
Agreement

1
Use a predefined HARQ process ID for RAR for eLAA. (same mechanism can be re-used for Rel-13 eMTC.)

FFS
Whether a predefined value for NDI is required
In this contribution we discuss the NDI value for RAR transmission for asynchronous UL HARQ.
2 Discussion
NDI is included in UL grants to indicate to the UE whether the UE shall do a retransmission (by having non-toggled NDI) or a new transmission for the associated HARQ process (by having a toggled NDI). In the UL grant in the RAR there is no space for the NDI. So during online discussion at last meeting it was discussed whether something needs to be done for NDI handling in LAA and an FFS was captured.

If we look in to current MAC specification we have the following text. The interesting text is highlighted in yellow.
	For each TTI, the HARQ entity shall:

-
identify the HARQ process(es) associated with this TTI, and for each identified HARQ process:

-
if an uplink grant has been indicated for this process and 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 the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; 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 this HARQ process is not empty:

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


As can be seen, if the UE has received an UL grant for a HARQ process and the grant was received in a RAR, the UE will perform a new transmission. NDI is not considered toggled. So, if HARQ process 0 was used for transmission of "normal data" prior to the random access procedure then the UE will overwrite the content of this HARQ buffer and do a new transmission.

If later the eNB wants the UE to do a retransmission of Msg3, it would need to send an UL grant with HARQ process ID = 0, and the same NDI which was used before the RA was performed, i.e. the same NDI as was used for transmission of the "normal data".
So no special handling is needed for introduction of asynchronous UL HARQ w.r.t. NDI handling for Msg3.

Observation 1 Absence of NDI in the grant in RAR has no MAC impact.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
Absence of NDI in the grant in RAR has no MAC impact.
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