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1. Introduction
In RAN#68 a work item on licensed assisted access for unlicensed spectrum was agreed in [1]. Defining UE support for RRM including cell identification is listed as the one of the objectives of this work item. In this paper we provide an overview of the requirements to be defined.
2. Discussion
As part of the work item on licensed assisted access for unlicensed spectrum, RAN4 has to discuss and define the RRM requirements. As the work item closure is targeted at RAN#70, all the discussion has to be concluded in only 3 meetings. In this paper we provide an overview of the areas to be discussed and an initial assessment of the work load and issues to be addressed. 
As LAA is developed as part of carrier aggregation, the RAN4 requirements are expected to also be part of, or similar to the CA requirements. Out of these, the requirements that have to be covered will be related to activation/deactivation,  measurements (including cell identification) and interruptions. We will discuss these separately below. In Rel.13 only requirements for downlink will be defined. As such, requirements related to UL such as transmission timing are not applicable.
It should be noted that transmission in the unlicensed spectrum is subject to channel occupancy and listen before talk (LBT) procedures. As a direct consequence of this, transmission by the eNB is not guaranteed to take place at a certain time. Hence, there is an uncertainty of whether the signals to be detected/processed by the UE are present or not. This is a new aspect that has to be taken into account when the requirements are developed. As such, there will be some differences in the requirements for LAA (e.g. side conditions related to the presence of the signals) compared to other CA requirements defined for licensed spectrum.
2.1. Measurements and Cell Identification
Measurements can be broken into inter-frequency/cell discovery used to find suitable LAA cells and intra-frequency measurements used after the LAA cell was configured as an SCell. We will discuss these separately below.
LAA cell discovery

During the study item phase some RRM procedures were briefly studied and documented in [2]. The main proposal for cell identification was to reuse the framework for small cell discovery specified in Rel.12. As part of this framework, the UE would have to search for cells during the discovery period based on the discovery signal. If the discovery window is 5ms and the DRS signals are similar to those defined in Rel.12 (PSS/SSS, CRS) then the requirements could also be similar to Rel.12. The discovery period could be extended to account for the uncertainty of the DRS transmission or a side condition on the number of DRS instances received could be added.
As stated earlier, the presence of synchronization signals cannot be guaranteed in LAA. As such, it should be discussed whether it is useful to introduce some requirements for misdetection of cells. For example, a requirement to ensure that the probability of UE reporting a cell that does not transmit for a certain amount of time is low enough not to cause significant degradation in overall system performance. 

The measurement requirements defined until Rel.13 enable the use of a narrowband searcher. This is important to minimize the UE processing burden and optimize the power consumption. It is important to maintain this principle in the case of LAA. As the band that is to be defined for LAA is very wide, the UE is likely to perform measurements on a very large number of channels. Hence, enabling a search mechanism that does not consume a lot of power is very important.
Intra-frequency measurements on SCC
Intra-frequency measurement requirements for an SCC in unlicensed spectrum will be needed such that the UE can identify neighbor cells. For 4CA and 5CA it is currently being discussed whether the intra-frequency measurements for the 3rd and 4th SCell should be relaxed to be the same as for deactivated SCells. Whether this level of relaxation is enough or the requirements could be further relaxed should be discussed further. 
2.2. Activation/deactivation

The activation/deactivation requirements are defined in terms of the delay from receiving the activation command until the UE is able to receive DL signals on the activated carrier. For LAA, the activation delay will have to be defined taking LBT into account. As such, the activation delay should be defined as an interval between the minimum activation time from receiving the activation command (similar to the delay that is currently defined) and the first DRS transmission that the UE can use to acquire the cell and derive the DL timing.
2.3. Interruptions
Interruptions on active carriers are currently allowed at SCell addition/release, activation/deactivation and during measurements on a deactivated carrier. The currently defined requirements could also be used for LAA so no changes would be needed.
3. Conclusion
In this paper we presented a brief overview of the RRM requirements that should be discussed in the context of the licensed assisted access to unlicensed spectrum work item.
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