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1 Introduction
The new Rel-13 WI: LAA using LTE got approved at RAN#68 in [1] and comprehensive technical findings have been captured in [2]. In this contribution, we shall focus on higher layer impacts brought by LAA LBT procedures and make the proceeding proposals.
2 Discussion
In the much broader 5GHz unlicensed spectrum, there are many potential unlicensed radio resources for operators’ use by means of LAA technique, and it has been confirmed that the legacy licensed CA framework, e.g. the data scheduling and transmission means for licensed Pcell/Scells should be reused for LAA Scells as much as possible.

Due to LBT requirement, the LAA contention/transmission node has to perform (e)CCA at first, in order to acquire the unlicensed resources in LAA Scells. So far there are four basic LBT categories identified as below, among which Cat 2 is kind of “Simple and Fast LBT”, and Cat 4 is kind of “Flexible and Persistent LBT” (Cat 3 can be seen as special case of Cat 4.).
•
Category 1: No LBT

•
Category 2: LBT without random back-off

•
Category 3: LBT with random back-off with fixed size of contention window

•
Category 4: LBT with random back-off with variable size of contention window
The most complicated Cat 4 LBT procedure is supposed to be developed based on ETSI LBT Option B, and has a dynamical variable LBT contention window size. The back-off counter value (N) for eCCA is given randomly in [1, q], where q is also a random value to be chosen in certain configurable range. N denotes that the transmitter must await N unoccupied eCCA slots before real transmission, so different value of N brings different access probability and latency. Both q and N have impacts on the LBT performances, besides a LAA specific defer period needs to be configured to be comparable with the defer period of Wi-Fi.
In order to guarantee the fairness between different LAA contention/transmission nodes, the LBT procedure and behaviours should be standardized as much as possible, e.g. which factors (PHY/MAC/RRC layers info) and how they can impact the LBT relevant parameters setting? How the ED thresholds are adapted in different situation? etc.
Observation 1: The LAA LBT procedures and their behaviors should be specified to guarantee the fairness of various unlicensed resource accessing sides.

Proposal 1: To discuss and identify the factors in higher layer protocols that can impact the LBT performances.

For different LAA transmission purposes, different LBT procedures may be applied. E.g. for LAA DL data (PDSCH subframes) transmission, (enhanced ) Cat 4 LBT procedure may be more suitable to balance the access loads for unlicensed resources, while for DRS (PSS/SSS/CRS, CSI-RS) and LAA UL data (PUSCH subframes) transmission, (enhanced ) Cat 2 LBT procedure may be more suitable to ensure more timely resource acquisition and transmission. For PRACH/SRS transmission, even simpler LBT procedure can be developed and adopted, as they normally cause much less interferences over the air.

Proposal 2: To confirm by RAN1 that different LBT procedures and/or different LBT relevant parameter setting can be applied for different LAA transmission purposes.
eNB may configure UE with multiple LAA Scells, which may span a large range of unlicensed spectrum. In general, different LAA Scells experience different radio environments, so the LBT relevant parameters should be independently configured per LAA Scell and LBT procedure should also be performed independently per LAA Scell.

Proposal 3: To confirm by RAN1 that the LBT procedures and their relevant parameter setting are done independently per LAA Scell.
3 Conclusion

In this contribution, we discussed higher layer impacts brought by LAA LBT procedures and RAN2 is kindly asked to consider following proposals:
Proposal 1: To discuss and identify the factors in higher layer protocols that can impact the LBT performances.

Proposal 2: To confirm by RAN1 that different LBT procedures and/or different LBT relevant parameter setting can be applied for different LAA transmission purposes.
Proposal 3: To confirm by RAN1 that the LBT procedures and their relevant parameter setting are done independently per LAA Scell.
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