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1   Introduction
At RAN2#94, the following RACH related issues have been discussed but still FFS.

1. Whether to perform RAR reception if the preamble transmission is blocked by LBT [1]?
2. Whether to define a fixed value for NDI for RAR [2]?
In this contribution, we discuss above issues and provide our considerations.
2   Discussion

2.1   Issue on RAR reception
In previous meeting [3], RAN2 agreed that “PHY can indicate to higher layers (such as MAC) if a transmission was not performed due to LBT.” and “The UE does not increase the preamble transmission power when a preamble is not transmitted due to LBT.” Therefore if a preamble transmission is blocked due to LBT, PHY will indicate this to MAC, e.g. the notification of power ramping suspension and no RAR will be received within RAR window. Does the UE still need to perform RAR reception? One example is showed in the figure 1.
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Figure 1: Random access resource selection if the previous preamble transmission is failed due to LBT
Specifically, there are two possible behaviours for RAR reception:
Behaviour 1: the MAC entity will always perform corresponding RAR reception regardless of LBT result of the previous preamble transmission
Behaviour 2: the MAC entity will not perform corresponding RAR reception if LBT fails for the previous preamble transmission.

Behaviour 1 is simple and no additional specification change is needed. The MAC entity has to finish the corresponding useless RAR reception, i.e. monitor the PDCCH within the RAR window, before processes the selection of a Random Access Resource which causes some additional delay on performing the next available preamble transmission, i.e. use PRACH resource 3 instead of PRACH resource 1 or 2 in figure 1. 
For behaviour 2, some specification changes are needed for this behaviour but the UE can do the next preamble transmission faster than behaviour 1, e.g. PRACH resource 1 can be used for the next preamble transmission. From performance perspective, behaviour 2 is better than behaviour 1. However behaviour 1 is simpler. We slightly prefer to behaviour 2.
Proposal 1: UE shall not perform the corresponding RAR reception if LBT fails for the previous preamble transmission.
2.2   Issue on NDI
According to the current MAC specification, if eNB has received a dedicated RA preamble, the eNB can send a corresponding RAR including a UL grant without NDI field. Once the RAR is successfully received by UE, the performed transmission based on RAR UL grant is always considered as a new transmission (in yellow) even for UL async HARQ.  The eNB could use another PDCCH UL grant with same NDI(previous NDI before RAR for the HARQ process) to trigger an adaptive retransmission if the new transmsision has not been successfully decoded (in blue), or use toggled NDI (compare with previous NDI before RAR for the HARQ process) to trigger an new tranmission. Therefore, no predefined value for NDI is needed for this new transmsision for LAA SCell. The UE/network shall use the previous NDI of the HARQ process to determine whether new tramission or retramission when receive the UL grant for the HARQ process after RAR. The defaul value is 0 after MAC reset. One example is showed in the figure 2.
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Figure 2:  an example of processing flow for RAR

	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.


Hence we propose
Proposal 2:  a predefined value for NDI is not required for RAR, i.e. no change from legacy behaviour.
3   Conclusion
In this contribution, we discussed RACH related issues for LAA SCell, and have following proposals:
Proposal 1: UE shall not perform the corresponding RAR reception if LBT fails for the previous preamble transmission.
Proposal 2:  a predefined value for NDI is not required for RAR, i.e. no change from legacy behaviour.
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