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1   Introduction
At RAN2#93bis, RAN2 agreed that

Regarding the trigger to perform RACH:

Only PDCCH order triggered RACH is allowed for LAA SCell;
Regarding preamble transmission:

The UE does not increase the preamble transmission power when a preamble is not transmitted due to LBT.
For dedicated preambles there will be a limit for how long the UE can use that preamble (how this is achieved in spec is FFS)

Regarding RAR:

For LAA SCell(s), RAR can be transmitted via PCell. FFS whether RAR can be transmitted via SCells.

UL grant in RAR should be respected even if there is no data for transmission in the UL buffers.
In this contribution, we further discuss the RACH related issues and provide our considerations on RACH for LAA SCell.
2   Discussion

2.1   Preamble transmission
In last meeting, 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. 
Proposal 1: Ask RAN2 to decide whether the UE needs to perform the corresponding RAR reception if LBT fails for the previous preamble transmission.
Furthermore, since we have agreed to limit the usage time of dedicated preamble, a counter or a timer could be used for this purpose.
In MAC spec, currently “PREAMBLE_TRANSMISSION_COUNTER” is used for power ramping and maximum preamble transmission; we can reuse this counter in MAC for power ramping, and introduce a new counter, e.g. PREAMBLE _USAGE_COUNTER for maximum preamble transmission. 
Specifically, the MAC entity shall increase the PREAMBLE_TRANSMISSION_COUNTER by 1 if the notification of power ramping suspension has not been received from lower layers. However, the PREAMBLE_USAGE_COUNTER shall be increased by 1 once the MAC entity instructs the physical layer to transmit a preamble regardless of LBT result.
Proposal 2: To avoid unpredictable usage time of preamble, a separate counter for maximum preamble transmission is introduced in MAC spec.

Proposal 3: The existing PREAMBLE_TRANSMISSION_COUNTER is only used for power ramping, and shall not be increased if power ramping suspension is indicated by the lower layer.
2.2   RAR

RAN2 agreed RAR can be transmitted via PCell, but the issue on whether RAR can be sent over LAA SCell is still FFS. Since the transmission on LAA SCell is not that reliable, the RAR on LAA SCell may be blocked due to LBT. The UE will not receive the RAR during ra-ResponseWindowSize even if the network received preamble. Unnecessary power ramping will happen, and interference will be increased. Hence we propose that:
Proposal 4: RAR on LAA SCell is not allowed.
3   Conclusion
In this contribution, we discussed RACH related issues for LAA SCell, and have following proposals:
Proposal 1: Ask RAN2 to decide whether the UE needs to perform the corresponding RAR reception if LBT fails for the previous preamble transmission.
Proposal 2: To avoid unpredictable usage time of preamble, a separate counter for maximum preamble transmission is introduced in MAC spec.

Proposal 3: The existing PREAMBLE_TRANSMISSION_COUNTER is only used for power ramping, and shall not be increased if power ramping suspension is indicated by the lower layer.

Proposal 4: RAR on LAA SCell is not allowed.
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