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1. Introduction

In recent a couple of RAN1 meetings, several schemes for HSDPA multipoint transmission have been proposed and some preliminary analyses and simulation works have been presented in contributions [2-12]. From the initial simulation results we find that multipoint transmission can benefit the users at cell edge and improve the cell coverage. At RAN#50, a new SID was proposed and approved in [1] to study on several potential HSDPA multipoint transmission methods and impacts on UEs, network and 3GPP specifications. In this contribution, we provide some considerations on HSDPA multipoint transmission from operator’s point of view.

2. Deployment Scenarios
There are mainly three deployment scenarios: intra-Node B, inter-Node B and BBU+RRU. For intra-Node B case, resources are scheduled within one Node B, so multipoint transmission can be realized with only a few impacts on nowadays specs and implementations. However, the overlap area of two sectors in a Node B is normally smaller than that of two cells in different Node Bs if the network is well-designed for multipoint transmission operation. That means the probability of a UE located at overlap area of two sectors in a Node B is smaller than the UE located at overlap area of two cells in different Node B, and the probability maybe even smaller if the mobility of the UE is considered. BBU+RRU deployment is a better way that can facilitate deployment of multipoint transmission network with co-located site fashion instead of intra-Node B. Therefore we think all three scenarios shall be considered and well studied, but inter-Node B case and BBU+RRU case are more practical scenarios for multipoint transmission operation. 
Proposal 1: Study shall include intra-Node B, inter-Node B and BBU+RRU cases. 
For inter-Node B case, it needs some necessary enhancements to L2/L3 layers for scheduling and transmitting from two cells. Moreover, some modifications to interface are needed in order to exchange useful information. Hence, it is important to evaluate how many gains we are able to get and at same time how many costs we should pay when adopting inter-Node B case.
Proposal 2: For inter-Node B case, benefits and disadvantages shall be both carefully evaluated. 
Considering most of the data throughput happened at urban area and many new services such as on-line HD video need more and more bandwidths, one carrier configuration is not sufficient for the future data services demand. Multi-carrier technology is a promising way to increase user’s data throughput and improve the system performance of entire cell as well. Multi-carrier capable UEs at cell edge also might have requirement of multipoint transmission operation to improve the performance. Therefore it is worthwhile to study multipoint transmission operation in multi-carrier scenarios. 
Here we provide some expected potential practical deployment examples. In Fig.1, there are two frequencies F1 and F2 (such as 900MHz and 2100MHz) in Sector 1. Apparently F1 has a larger coverage than F2. Sector 1 is configured in DB-DC-HSDPA mode. When the UE locates at the area covered both by F1 and F2, it can work in DB-DC-HSDPA mode. While the UE moves to the area that only covered by F1 due to coverage limited, the UE might be able to switch to HSDPA multipoint transmission mode so as to keep to some extent similar experience as dual-cell operation.


[image: image1.emf]F2

F1

Sector 1


Fig.1: Switch between DB-DC-HSDPA and HSDPA multipoint transmission
Another example is showed in Fig.2, where Sector 1 has two frequencies working in DC-HSDPA mode and Sector 2 has only one frequency covered. At the overlap area of two cells, UE can switch to HSDPA multipoint transmission mode depending on serving cell signal quality or cell load situation.
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Fig.2: Switch between DC-HSDPA and HSDPA multipoint transmission
4C-HSDPA was introduced in Rel-10 and further increased user downlink speed as high as 168Mbps. In this case, as illustrated in Fig.3, a 4-carrier capable UE can work in 3/4C-HSDPA mode with high downlink data rate when it is near the centre of Sector 1. When the UE is moving to the cell-edge, the UE could have the opportunity to choose up to four carriers from eight carriers of two sectors. It is more flexible for UEs and network to choose proper carriers depending on signal quality or cell loads. Cell-edge UEs might get more opportunity to be scheduled on carriers of relative better condition. System resources can be used more efficiently in this way whereas complexity on scheduling and coordination shall be investigated as well. Since the technique for multipoint transmission on multi-carrier operation would be basically similar, it makes sense to study the scheme for single-frequency operation first and then consider the natural extension.

[image: image3.emf]Sector 2

Sector 1

F1/F2/F3/F4

F1/F2/F3/F4


Fig.3: Switch between 4C-HSDPA and HSDPA multi-carrier multipoint transmission
Proposal 3: Switching mechanisms between multipoint transmission and traditional multi-carrier modes shall be studied.

Proposal 4: Multipoint transmission with multi-carrier configuration can be foreseen to achieve potential benefits whereas study on single frequency scenario can be prioritized for the sake of simplicity.
3. Impacts on UEs and network
Cell-edge UEs receiving two blocks from two cells simultaneously will suffer interferences, so that it needs advanced receiver to eliminate the interferences. For the legacy UEs without advanced receiver or without two antennas configuration may face more interference. In [6, 7], it has been given some initial simulation results. More simulation works are needed for all potential multipoint transmission methods, different scenarios and different UE capabilities as well. From network aspect, legacy UEs and advanced UEs will co-exist for a long time. Therefore the system average performance shall be evaluated for different mix ratios (legacy UE/ advanced UE) and different services types (full buffer and burst traffic). 

Proposal 5: It shall investigate impact on legacy UE (without advanced receiver or single antenna) for all potential multipoint transmission methods, different scenarios and different UE capabilities.
Proposal 6: It shall study on system average performance analysis for different mix ratios (legacy UE/ advanced UE) and different services types (full buffer and burst traffic). 
4. Conclusion

This contribution presented some considerations from operator’s point of view which we think are necessary to be taken into account for study:
Proposal 1: Study shall include intra-Node B, inter-Node B and BBU+RRU cases. 
Proposal 2: For inter-Node B case, benefits and disadvantages shall be both carefully evaluated. 

Proposal 3: Switching mechanisms between multipoint transmission and traditional multi-carrier modes shall be studied.

Proposal 4: Multipoint transmission with multi-carrier configuration can be foreseen to achieve potential benefits whereas study on single frequency scenario can be prioritized for the sake of simplicity.
Proposal 5: It shall investigate impact on legacy UE (without advanced receiver or single antenna) for all potential multipoint transmission methods, different scenarios and different UE capabilities.
Proposal 6: It shall study on system average performance analysis for different mix ratios (legacy UE/ advanced UE) and different services types (full buffer and burst traffic). 
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