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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 the conclusions of UMTS HetNet SI to the Technical Report [2].
2
Text Proposal

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

9
Conclusion

Heterogeneous networks offer substantial throughput gains for HSPA. The gains increase as the percentage of UE offloaded from Macro cell to LPN increases. 
For co-channel deployment, when placing LPNs within the Macro area, the average, median and edge throughputs increase significantly, and throughput increases when increasing the number of LPNs per Macro area and/or increasing the transmit power of the LPNs. UL/DL imbalance in HetNet creates issues such as HS-DPCCH reliability and uplink interference, limiting the downlink and uplink throughputs. To increase throughput gains, more UEs can be offloaded from Macro nodes to LPNs by applying the cell individual offset (CIO) to bias towards the LPNs during serving cell selection. 
On the downlink, with 4 37dBm LPNs and CIO=3dB, the gains are in the order of 250% and 100% for the average and 5% UE throughput, respectively, with offloading percentage of about 50%. As an example for the uplink, when placing 4 37dBm LPNs per Macro area, around 40% of the UEs are offloaded to LPNs and then above 250% average throughput can be achieved. Compared to a CIO of 0dB, applying a moderate CIO of 3dB allows less UL/DL imbalance and more UEs can be offloaded to LPNs, which in turn improves the performance gains. For further details on the results, see Section 7.1.7. 
Further gains can be achieved when the CIO values are adapted based on the cells’ loading. An example of adapting the CIO values is to use the decentralised biasing method as described in Section 7.2.3. Other way to achieve further gains is to implement methods which will allow minimizing interferences from UEs not in Soft HO towards macro and LPN base stations originating from the UL/DL imbalance situation. Those can be based on limiting macro UL UE throughput, applying different values of CIO or receiver sensitivity level in LPN, ICIC or changing the carrier frequency for terminals located in Strong Mismatch Zone (SMZ). Further details can be found in Section 7.1.6.
The reliability of the control information in the downlink and uplink has been investigated. Based on this study, it was found that some problems may arise when applying CIOs exceeding 6dB for single Rx antenna UEs and exceeding 9dB for dual Rx antenna UEs. To ensure HS-DPCCH reliability in the uplink, boosting of HS-DPCCH or changes in power control/SIR can be done in current networks, or a new uplink pilot channel can be added.  

SF-DC operation improves the system performance at medium to low loading, especially for the cell edge users. As the CIO increases and the cell edge burst rate becomes smaller, SF-DC can improve the performance in the range of 50% to 70% for the cell edge. 
DF-DC operation improves the range expansion gain. Using 4 LPNs/Macro as an example, compared to DC only operation with range expansion, for interference limited scenario DF-DC operation increase the 5% UE throughput gain from around 128% to 180% while keeping the mean and media UE throughput almost the same. For noise limited scenario, the average UE throughput gain improves from 226% to 301% and the 5% UE throughput gain improves from 67% to 99%. 
E-DCH decoupling solution was considered in order to minimize negative effect of DL/UL mismatch. It assumes that the uplink scheduling grants are controlled by the LPN while the HSDPA data is transmitted by the macro cell. The LPN could either signal the grants directly over the air or by routing the grants via RNC to the macro cell. 
For combined cell:

· SFN mode is primarily used for legacy users. When the propagation delay offsets between different transmitting nodes are not accounted for, there is a gain of up to 30% seen for legacy users in link simulations and gains of around 6-17% in system simulations. However, when practical propagation offsets are considered, the gains are reduced.  System level simulation results have shown a loss of around 5.7%, while link level simulation results show that the loss is around 6% for solution I and around 25% for solution II. This loss is observed in the Pedestrian A channel and is smaller for other multipath channels. 

· Both system level simulations and link level simulations have shown significant throughput gains with spatial reuse mode as compared to the macro only network. Compared to the co-channel deployment, there is an 8 – 11%loss due to the additional pilot overhead in spatial reuse mode.
Network Assisted Interference Cancellation (NAIC) was studied and potential benefits and techniques have been identified. Further investigations are needed.

Some of the solutions discussed in the Technical Report do not need standard support.
[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]

3
Conclusions

It is proposed to capture the text proposal in this document in the UMTS HetNet TR [2]. 
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