3GPP TSG RAN WG1 Meeting #72
R1-130446
St Julian’s, Malta, 28th January – 1st February 2013

Agenda Item:
7.3.5
Source:
Huawei, HiSilicon

Title:
Proposed work plan for small cell enhancement SI
Document for:
Discussion and decision
1 Introduction

Small cell enhancement for hotspot scenarios was identified as one of the most important topics in the 3GPP workshop on Rel-12 and onward. Due to the strong interest in this topic, scenarios and requirements for small cell enhancements were studied and captured in TR36.932 [1], which will be followed by two small cell enhancement study items on physical layer and higher layer aspects, respectively, as in the study item proposals [2]
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[3]. 
In the RAN#58 plenary, [4] provides the work plan proposal and the expected output for the small cell enhancement of physical layer aspect study item and for efficient working organization during the study phase. This contribution follows the guidance of [4] and gives more detailed plans from RAN1’s perspective. The main difference is that evaluation results are expected to be provided before each meeting according to the agreed assumptions so as to guarantee sufficient online discussion time. RAN2 and RAN4 working plan is not discussed in this contribution.
2 Work plan of the study on small cell enhancements- physical layer aspects
The objective of the physical layer study is to identify potential enhancements to improve the spectrum efficiency as well as efficient small cell deployment and operation in order to meet the requirements targeted for small cell enhancements in the identified scenarios in TR 36.392[1]. The study shall focus on the following areas [2]:

A) Define the channel characteristics, scenarios, evaluation methodology and metrics.
B) Study potential enhancements to improve the spectrum efficiency

· Higher order modulation (e.g., 256QAM) for downlink

· Enhancements and overhead reduction for UE-specific reference signals and control signaling
C) Study the mechanisms to ensure efficient operation of a small cell layer.
· Interference management, including interference avoidance and coordination among small cells and interference measurement for multi-carrier deployment and dynamic on/off switching of small cells
· Efficient discovery of small cells and their configuration.
· Feasibility and benefits of radio-interface based synchronization mechanisms
D) Physical layer study and evaluation for small cell enhancements high-layer aspects
· Mobility enhancements and dual connectivity to macro and small cell layers
The study is expected to be done from RAN1#72 to RAN1#74, where four RAN WG1 meetings are scheduled. Based on the objectives described in [2], the work plan for RAN1 is proposed as following:

· RAN1#72

· Agree on the channel characteristics, scenarios, evaluation methodology and metrics. (A)
· Identify the techniques to be evaluated (for B and C) and the corresponding evaluation assumptions.
Before RAN1#72bis, evaluation results of B and C can be provided through email discussion, according to the agreed evaluation assumptions. Furthermore, analysis on the corresponding gain, standardization impact and complexity of introducing individual techniques should be provided as the email discussion output for RAN1 #72bis.

· RAN1#72bis
· Conclude on the corresponding gain and standardization impact of introducing the techniques for spectrum efficiency improvement. (B)
· Based on the input from the study of higher layer aspects, agree on additional evaluation scenario, methodology and metrics, if needed. (A and D)
Evaluation results are expected to be provided before the meeting, according to the agreed updated evaluation assumptions
· RAN1#73
· Conclude on the corresponding gain and standardization impact of introducing the techniques for efficient operation. (C)
· Conclude on the corresponding gain of introducing the techniques for small cell enhancements high-layer aspects. (D)

Further evaluation results are expected to be provided before the meeting, if needed.

· RAN1#74
· Conclude on the further evaluation output and the standardization impact of introducing the techniques for efficient operation. (C)
· Conclude on the standardization impact of introducing the techniques for small cell enhancements high-layer aspects. (D)
3 Expected output of the study on small cell enhancements- physical layer aspects

The output of the small cell enhancement study on physical layer aspects would be captured in an individual technical report (or joint technical report with higher layer aspects), including the summary of the channel characteristics, evaluation methodology and metrics of the evaluated small cell scenarios and technologies, the evaluation results and conclusion, as well as the identified standardization impacts of those identified technologies.

Given the scope of the study, we expect it would generate one or multiple work item proposals according to the conclusion of the study item, and/or have impact to other existing work item(s) such as NCT [5].
4 Conclusion
In this contribution, we provided the proposed work plan and the expected output of the physical layer study item for small cell enhancements, which is for reference of future work on this area. 
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