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1 Introduction

For the LAA SI, RAN2 has been assigned to look into which impact LAA has on RAN protocols. In this document we look in to the random access procedure and the RLM mechanism.
2 Discussion
2.1 Random Access

It has been agreed to aggregate LAA carriers which are non-collocated with the UE’s PCell. To aggregate non-collocated cells the UE must have separate time advance values for these cells. To establish a time alignment it may be needed to support Random Access on LAA carriers.
In [1] it was proposed not to support random access on LAA-cells with the motivation that LAA cells are expected to be small and hence no RA is required. While this is true for small cells it cannot be assumed that LAA cells are always small though. In the lower 5 GHz band there is a band (US UNII-1) which allows up to 4 W EIRP (which includes the antenna gain) [2]. And in this band the cells would be quite large and hence random access is needed. Therefore we suggest that it should be possible for the eNB to decide whether to skip the random access procedure or whether to perform it.

Proposal 1 The eNB can decide whether to perform a random access procedure on LAA cells or whether to skip the random access procedure.
Since the purpose of the random access procedure is to establish time alignment it is only needed to support contention free random access, i.e. the same as in Rel-11 CA.
Proposal 2 Only contention free random access is supported on LAA cells.

One issue which comes about when doing RA on LAA carriers is that transmissions related to the RA procedure will, seemingly random, need to be dropped due to a busy channel. The Random Access Response (RAR) is always sent on the PCell in Carrier Aggregation and the PCell is always on a licensed carrier so LAA will not impact the RAR reception, but preambles maybe randomly dropped since they can be transmitted on LAA-carriers.

That a UE may drop preamble transmission is nothing new though; already in Rel-12 it was introduced for Dual Connectivity that UEs may drop preamble transmissions due to power limitations. Because how the UE calculated the power ramping for preambles, dropping a preamble would cause too much power ramping, i.e. the UE may ramp the preamble transmission power even when the previous preamble was dropped. To avoid too much power ramping the specification was changed so that the UE only ramps the power when the preamble was actually transmitted, but not when a preamble is dropped.

We assume that the handling of preamble dropping used in Dual Connectivity can be reused for preamble dropping on an LAA-carrier.
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Proposal 3 The handling of preamble transmission dropping from Rel-12 Dual Connectivity is used as baseline for preamble dropping on LAA carriers.
2.2 RLM
Since LAA carriers are only SCells, no RLM is performed on these carriers according to current spec. RLM is used to allow the UE to autonomous stop UL transmissions if the channel is too poor, e.g. so as to avoid interference etc. When UL on SCells was added in Rel-11 it was discussed whether or not to perform RLM on SCells. RAN2 identified that as long as the PCell is working fine then the eNB will receive CQI reports from the UE and based on these reports the eNB can know whether the channel is too poor on an SCell and can deconfigure it. Furthermore, since only network ordered RA (not UE initiated RA) is supported on SCells there will be no unexpected preamble transmissions on SCells. Therefore it was understood that RLM on SCells is not necessary.

We see that these conclusions still hold for LAA carrier and hence judge that RLM is not necessary for LAA SCells.
Proposal 4 RLM is not supported on LAA cells.
3 Conclusion

We have in this contribution discussed RA and RLM on LAA cells. We propose the following:
Proposal 1
The eNB can decide whether to perform a random access procedure on LAA cells or whether to skip the random access procedure.
Proposal 2
Only contention free random access is supported on LAA cells.
Proposal 3
The handling of preamble transmission dropping from Rel-12 Dual Connectivity is used as baseline for preamble dropping on LAA carriers.
Proposal 4
RLM is not supported on LAA cells.
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