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1. Introduction

At the last RAN Plenary meeting in Barcelona, Spain, a new study was approved [1] with the goal to specify the physical-layer aspects of any small cell enhancements for E-UTRA and E-UTRAN in Release 12. With a focus on improving the spectral efficiency, these are higher order modulation schemes for the downlink, overhead reductions for UE-specific reference signals and control signaling, and novel interference avoidance and coordination mechanisms. In order for RAN1 to commence work a common simulation framework has to be agreed upon which allows assessing new procedures based on their merits and gains as demonstrated by simulations. In this document, we present our views on evaluation assumptions for mechanisms for interference avoidance and coordination among small cells. Evaluation assumptions for downlink higher order modulation schemes and overhead reductions for UE-specific reference signals and control signaling are contained in our companion contribution [2]. Our views on general evaluation assumptions and methodology for small cell enhancements can be found in [3].
2. Evaluation Assumptions for Mechanisms for Efficient Small Cell Operation
Interference avoidance and coordination mechanisms for heterogeneous networks with small cells have been studied extensively for Releases 10 and 11 both for indoor and outdoor deployments. During those studies, with the exception of residential HeNBs in Rel. 10, the focus has been on isolated small cells meaning low power nodes were uniformly distributed within the geographical area of a macro eNodeB. Moreover, even though some companies submitted simulation results for non-full-buffer traffic models, most of the discussions centered on full-buffer traffic scenarios where dynamic variations in traffic patterns were not taken into account. Finally, at least in RAN1, the evaluation methodology did not account for multi-carrier deployments. Rather, small cells and macro cells shared the same frequency band. In other words, inter-frequency cell selection was not explicitly modeled. 
Observation 1:
Previous simulation campaigns in RAN1 have focused on uniformly distributed low power nodes, a single carrier, and full-buffer traffic scenarios.
Release 12 is bound to further evolve the physical layer towards efficient operation of dense small cell deployments based on the premise of carrier aggregation and dynamic traffic patterns in time and space. Accordingly, our first proposal is to prioritize denser deployments of low power nodes as compared to previous studies and to limit the evaluation to scenarios where these nodes are clustered around a so-called hotspot. How to model clusters of small cells is described in our companion contribution [3].

Proposal 1:
Priority should be given to scenarios where low power nodes are clustered in so-called hotspots whereas uniformly distributed low power nodes have been extensively studied in prior releases.

Release 12 will also likely continue the transition of the E-UTRAN to a softer network infrastructure which allows to dynamically tailor resources towards the current load in the network. This paradigm shift, which began with the semi-static configuration of cell range extension biases and virtual cell IDs in Rel. 10 and continued in Rel. 11 with the introduction of a UE-specific control channel and the support of dynamic point selection and quasi-collocation, underscores the importance of and the need for more realistic traffic models which factor in fluctuating loads in the network. 
Proposal 2:
Priority should be given to scenarios where at any given time users may or may not have data to be transmitted in the uplink or downlink, respectively, and scenarios which assume full buffers for all users should be treated with lower priority.
In consideration of the above, we further believe that the baseline for evaluations should be transmission mode TM10 and the associated overhead in terms of DMRS and CSI-RS/IMR resources.

Proposal 3:
For the evaluation of operation efficiency the baseline should be transmission mode TM10 and the associated overhead.

Finally, we believe that co-channel deployments maintain their significance as an important use case. Spectrum is too scarce a resource—and too expensive for that matter—to treat the assignment of separate frequency bands to different network layers as the norm. At the same time, higher frequencies are an attractive part of the spectrum for small cells due to the focus on throughput rather than coverage. Hence, deployments where macro eNodeBs remain on lower frequency bands whereas small cells operate in higher ones are of equal interest and should be evaluated with equal priority.
Proposal 4:
Co-channel deployments and those where the macro layer and small cell layer are assigned different frequency bands should be evaluated with equal priority.

Last but not least, we don’t have a strong position on the prioritization of indoor over outdoor scenarios or vice versa. From a practical standpoint, however, in order to limit the scope of the simulation campaign and to conclude the study item in a timely manner, we propose to focus evaluations for efficient small cell operation on outdoor hotzones. RAN1 specification is deployment agnostic and we believe that standardized techniques which alleviate interference among clusters of eNodeBs would be applicable irrespective of whether the low power nodes are installed indoor or outdoor. In fact, one could make the case that intercell interference both within a layer, e.g., within one cluster, as well as across layers, e.g., between a cluster and the macro coverage, is less of an issue in indoor scenarios due to the penetration losses incurred by the building structure in which the low power nodes are mounted. Hence, outdoor scenarios should be considered the baseline and companies are invited to submit additional results for the indoor case.
Proposal 5:
Outdoor scenarios should be considered the baseline and companies are invited to submit additional results for the indoor case.
3. Conclusion

Based on prior simulation campaigns in RAN1 and the identified scenarios and requirements in TR 36.932 [4], we explained our views on what the priorities for further enhancements to small cell deployments should be in Release 12. We also gave recommendations on evaluation assumptions and methodology to facilitate a meaningful assessment of gains and merits promised by potential enhancements and to expedite the process of their specification in RAN1 within the time frame of Release 12. These recommendations are:

Proposal 1:
Priority should be given to scenarios where low power nodes are clustered in so-called hotspots whereas uniformly distributed low power nodes have been extensively studied in prior releases.

Proposal 2:
Priority should be given to scenarios where at any given time users may or may not have data to be transmitted in the uplink or downlink, respectively, and scenarios which assume full buffers for all users should be treated with lower priority.

Proposal 3:
For the evaluation of operation efficiency the baseline should be transmission mode TM10 and the associated overhead.

Proposal 4:
Co-channel deployments and those where the macro layer and small cell layer are assigned different frequency bands should be evaluated with equal priority.

Proposal 5:
Outdoor scenarios should be considered the baseline and companies are invited to submit additional results for the indoor case.
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