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1 Introduction

When UL transmissions are introduced for LAA the UE needs to perform RA on LAA cells. Therefore the UE may send preambles on LAA cells and they may therefore be dropped due to LBT. Note that when doing RA on an SCell the RAR is sent on the PCell and is therefore not be impacted of LBT.

Dropping of preambles needs to be addressed. We propose that the UE shall not perform preamble power ramping when preambles are dropped and that the UE shall not perform more than a configured number of preamble transmissions attempts.
2 Discussion
In Rel-14 LAA uplink transmissions are supported. Some of the considered scenarios, e.g. the one depicted in the figure below, the UE needs to maintain separate timing advance values for transmissions to different nodes. To establish a timing advance value the UE needs to perform Random Access. RAN1 has therefore already agreed to support Random Access on LAA cells, or more specifically; Contention-Free Random Access.
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Figure 1: CA deployment scenario 4 with Macro and RRHs.
As LBT is performed on LAA SCells the UE may need to supress preamble transmissions on SCells in case the medium is busy. This was discussed during the Study Item phase and it was identified that one way of handling these dropped preambles is to base it on the Dual Connectivity preamble transmission framework. In Dual Connectivity the UE may drop or power scale a preamble transmissions towards the SeNB if it coincides in time with a preamble transmission towards the MeNB.
If the UE drops the preamble due to power limitation it was agreed for DC that the UE shall not count this failed preamble transmission when ramping the preamble transmission power. This is done by an indication sent from PHY to MAC indicating that MAC shall not increase the preamble transmission power those times when the UE drops preambles.
We believe we can adopt a similar behaviour for LAA, i.e. if PHY drops a preamble due to LBT then PHY shall indicate to MAC to not perform preamble transmission power ramping.

Proposal 1 The UE does not increase the preamble transmission power when a preamble is dropped due to LBT.

For random access procedures, MAC maintains a counter for the number of preamble transmissions that has been performed. When this counter reaches a configurable maximum value the UE stops the random access procedure and releases the preamble.

If an LAA UE drops several preambles during the random access procedure but does not increase the counter, it would result in that the uses the preambles more times than configured by the eNB. E.g. if the eNB has configured the UE to send a preamble 5 times the but the UE happens to drop two of those 5 preamble transmissions, it would result in that the UE in practice uses the preamble 7 times instead of 5, i.e. the UE would release the preamble after 7 preamble transmission opportunities rather than the configured 5 times. The eNB can therefore not be sure when the preamble becomes available again, even though the use of the CFRA-preambles are supposed to be dedicated and handled by the eNB.
It was discussed during Rel-12 for DC but since preamble transmission dropping was expected to happen infrequently in DC it was considered not critical to address this mismatch then. However LBT failure will happen more frequently than preamble dropping due to power limitation in DC and hence we propose that the UE shall increase the preamble counter each time MAC attempts to send the preamble.

Proposal 2 The UE performs a configurable number of preamble transmission attempts.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
The UE does not increase the preamble transmission power when a preamble is dropped due to LBT.
Proposal 2
The UE performs a configurable number of preamble transmission attempts.
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