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1
Introduction

In TSG-RAN#57 a new study item, “Study on UMTS Heterogeneous Networks”, was approved [1]. In this contribution, we provide a text proposal on Uplink Interference Issues in Co-channel Hetnet Scenarios to the Technical Report [2].

2
Text Proposal

 [----------------------------------------------------------- TEXT START -----------------------------------------------------------]

6
Aspects of Hetnets

6.1
Interference in co-channel scenario

6.1.2    Uplink Interference Issues
The major problems in a heterogeneous network come from the transmit power difference between the LPN and the high power Macro nodes. As the serving cell selection as well as the active set management are mainly based on the downlink (DL) received signal strength, the transmit power of each cell largely determines the coverage area of the cell. Typically, high transmit power nodes cover larger areas than the low transmit power nodes. However, from the Uplink (UL) perspective, the strength of the signal being received at each node does not rely on the DL transmit power of each node. Consequently, introduction of LPNs in the network could potentially cause a large DL-UL imbalance in the sense that, in the UL, cells other than the serving cell could receive a much stronger signal from the UE than the serving cell. Heterogeneous network deployment also faces the problem of loading imbalance as the LPN could serve a small number of UEs while the Macro cell serves a larger number of UEs.

With the DL-UL imbalance caused by the transmit power difference as well as the loading imbalance between LPN and Macro cells, LNP co-channel deployment could potentially cause two types of problems described below:

1. UL interference from Macro UEs
The excessive interference to the LPN is caused by the UEs being served by the Macro cell, who do not have the victim LPN in the active set. In this case, due to the UL imbalance, the UE could still have a better UL to the LPN than to the serving Macro cell. Due to the lack of SHO, the LPN will not be able to power control the UE or limit the UE’s grant by RGCH. Consequently, the LPN could be a victim of large un-controllable interference from neighbouring Macro UEs. As a result, UEs served by the LPN suffer degradation in UL throughput.

2. UL interference from LPN UEs
This problem mainly arises from the uneven loading from the heterogeneous network. When the LPN serves only a small number of UEs as compared to the Macro cell, each UE served by the LPN receives generous grants and hence transmits at a higher power. They could cause large interference to the neighbouring Macro cells and degrade the UL throughput of the UEs served by the Macro cell.

[--------------------------------------------------------------- TEXT END ---------------------------------------------------------------]
3
Conclusions

It is proposed to agree to and capture the text proposal on the Uplink Interference Issues in Co-channel Hetnet Scenarios as presented in this document to the UMTS Hetnet TR [2].
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