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1 Introduction 
In RAN1 #62, the agreed WF in R1-105082 provides as baseline that Cell Range Expansion should be further studied in RAN1, i.e to reconfirm its potential gains. During the study phase of this work item, we have presented results from simulation studies in numerous contributions [1-16]. In this contribution, we summarise the results and conclusions from these contributions and conclude by outlining our views on CRE.
2 Summary of Contributions 
In this section, we summarise the results and conclusions from our past contributions:
RAN#60:
R1-100945
DL Pico-Macro HetNet Performance: Cell Selection, 
· Results indicate the importance of setting a suitable cell selection bias while taking various factors into consideration
R1-100946
DL Pico-Macro HetNet Performance: Transmit Power, 
· Simulation results for case 1 and case 3 show mixed conclusions where we found that power reduction of the macro eNB is helpful for cell-average performance but may result in losses for the 5% and 50% metrics.
RAN1#60bis:
R1-101874 Co-Channel Control Channel Performance for Hetnet
· Shows the degradation of outage brought by using biasing to modify the cell association. The impact on outage  should therefore be considered as a performance evaluation criterion for enhanced cell association.
RAN1#61:
R1-102804 UE Control Channel Outage Mitigation
· PDCCH channel quality indicators and UE specific solutions should be considered for further study of control channel eICIC. It should be noted that initial deployment planning can resolve or mitigate somewhat the outage problems.
RAN1#61bis:
R1-104100
Control Channel Performance for Hetnet
· For OSG Macro-hotzone co-channel deployment, system performance gains are observed in most cases except for a small degradation to the performance of the cell edge UEs. 
· Techniques to mitigate the interference should consider the complexity of the solutions versus the possible small gains and benefits to the system.
R1-104103
HetNet Rel-8/9 Data Channel Performance
· For Open Subscriber Group (OSG) small cells such as Hotzone, RRH and Relay, interference coordination techniques supported in Releases 8 and 9 seem to be generally adequate for data channel ICIC in co-channel Heterogeneous Network deployments. 
RAN1#62:

R1-104413 RLM Consideration of Almost Blank Subframe
· Almost blank subframe is a Release 8/9 feature which the Network can also deploy in co-channel Heterogeneous networks to reduce interference to the other co-channel cells. 

· Co-channel Heterogeneous Network would result in higher interference level for RLF. Further steps to adapt the radio link quality threshold of the Radio Link Monitoring procedure would be needed.

R1-104418 Cell Association for HetNet
· Use of biased cell association in HetNet for range expansion is only one of the many consideration that needs to be considered in the overall network operation; in particular, load balancing and handover optimization must be taken into account. 
3 Conclusions

In this contribution, we provide a summary of the extensive studies that we have conducted and contributed for discussions in RAN1. From these studies, and in combination with results obtained by other companies, we have  shown that a Release 8/9 network has the capability and flexibility to effectively control and mitigate inter-cell interference in a co-channel macro-pico deployment. Furthermore, it has been shown in our studies that gains from techniques such as optimized Pico eNB power settings and deployment of the right number of Pico cells to be very satisfactory without incurring additional control channel interference by using cell range expansion. Optimized use of cell range expansion without any negative impact on the physical layer air interface has also been demonstrated.  

We have considered the need for large Cell range expansion and concluded that no additional specification support in Release 10 is needed.
4 References
[1]

R1-102150, On Range Extension in Open-access Heterogeneous Networks, Motorola
[2]

R1-102352, Increasing the footprint of low power nodes for improved performance, Qualcomm Incorporated
[3]

R1-102111, Outdoor hotzone cell performance: A cell selection analysis, Texas Instruments
[4]

R1-102307, Interference Coordination for Non-CA Based Heterogeneous Networks, NTT DOCOMO
[5]

R1-102677, Potential Performance of Range Expansion on Rel-8/9 Techniques, Kyocera

[6]

R1-103214, Downlink data channel performance of interference management for Macro+Outdoor hotzones, ZTE
[7]

R1-103457, Impact of Range expansion on control channels for macro and outdoor hotzone, Huawei

[8]

R1-103824, Aspects of Pico Node Range Extension, Nokia Siemens Networks. Nokia
[9]

R1-100945, DL Pico-Macro HetNet Performance: Cell Selection, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
[10]
R1-100946,
DL Pico-Macro HetNet Performance: Transmit Power, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

[11]
R1-101874, Co-Channel Control Channel Performance for Hetnet, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

[12]
R1-102804, UE Control Channel Outage Mitigation, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

[13]
R1-104100,
Control Channel Performance for Hetnet, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
[14]
R1-104103,
HetNet Rel-8/9 Data Channel Performance, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
[15]
R1-104413, RLM Consideration  of Almost Blank Subframe, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
[16]
R1-104418, Cell Association for HetNet, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell









