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Discussion and decision
1. Introduction

In RAN#53, a new WI of HSDPA Multiflow Data Transmission has been approved [1]. Besides the uplink and downlink control channel aspects, some initial discussions on configuration of MF-TX started before and in RAN1#67 meeting [2]-[6]. Cases 1 to 4 are agreed to be supported at least for non-MIMO configuration as baseline, but other potential application scenarios still can be considered. In this contribution, we provide some considerations and discussions on case 7 of multiflow data transmission configuration.

2. Discussion
2.1 Application scenario

Multiflow data transmission is an ongoing R11 WI and seems able to provide some gains when at least two cells send data to a specific UE simultaneously in a coordinated way. Operators can easily update the RAN & Core network to support this feature. But from the UE side, it is unknown and less controllable to have many terminals supporting this feature in a R11 network. So backward compatibility for legacy UE is worth being considered when a new feature is going to be introduced. 
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Fig.1 Illustration of Case 7
It is very likely that there have been a large number of R8 DC-HSDPA capable UEs in the network, when multiflow data transmission is planned to deploy. So case 7 which is shown in Fig.1 is just the case that we can take some considerations into account to achieve the backward compatibility to R8 DC-HSDPA capable UEs. In our view it is attractive that R8 DC-HSDPA capable UEs can support multiflow data transmission without any change at UE side, and with necessary changes only at network side. 
To best support R8 DC-HSDPA capable UEs, the assumption is that two cells have the same Tcell setting. Given the condition of the same Tcell, the network can configure the two cells in adjacent sectors, i.e. the serving cell on f1 and the secondary serving cell on f2, as the two cells to support for DC-HSDPA. This means the network can schedule multiflow data transmission in these two cells meanwhile UE considers it works in DC-HSDPA mode. In this way R8 DC-HSDPA capable UEs can work in case 7.
From performance point of view, it is felt that this case is useful because the gain of DC-HSDPA feature mainly comes from joint scheduling between two cells and the gain is significantly decreased when cell load is heavy, in this situation case 7 can further extend the R8 DC-HSDPA application scenario by using a carrier of adjacent sector, load balancing function can be used for pursuing gain continuously. Also in this case, UE uses different frequencies in two cells, a R8 DC-HSDPA capable UE can be reused and type3i receiver may not be necessary, thus complexity of UE can be reduced and legacy UE can be used as much as possible. 
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Fig.2 Example of Tcell setting
As shown in Fig.2, sector 1and sector 2 are belonging to the same NodeB and each has at least two cells. We can set the same Tcell parameter for all F1 and F2 cells in the NodeB to enable R8 DC-HSDPA capable UE can both work in DC-HSDPA mode or multiflow data transmission mode. Other cells with frequencies other than F1/F2 in the NodeB or cells belonging to other NodeB can be set with different Tcell parameters.
Proposal 1: Case 7 (intra-NodeB DF-DC) with the same Tcell setting should be considered due to extension of application of R8 DC-HSDPA feature. 

2.2 Inter-cell interference
Due to the same timing setting in all sectors in a NodeB, some impacts on system performance need to be investigated. An outstanding issue maybe inter-cell interference of SCHs of different cells, because the same Tcell setting leads to the same downlink timing of SCH, and simultaneously transmitting SCH may result in inter-cell interference including inter-/intra-frequency interference.
In R8 specifications, DC-HSDPA feature also requires two cells have the same Tcell setting, so it seems that the performance degradation of UE working in case 7 resulted by inter-frequency interference will not be worse than R8 DC-HSDPA. But intra-frequency SCHs interference can bring interference and result in some problems, e.g. bringing some impacts on intra-frequency cell searching procedure. So it is needed to investigate whether it is feasible for UE locating in co-coverage area of two sectors.

Proposal 2: Investigations are needed to evaluate the impact on system performance caused by setting the same Tcell across sectors within a NodeB.
In R8 specifications, TSTD method is used for SCH transmitting, in even numbered slots both PSC and SSC are transmitted on antenna 1, and in odd numbered slots both PSC and SSC are transmitted on antenna 2, as shown in upper part of Fig.3. Maybe a potential way to reduce intra-frequency interference is to re-use TSTD method. For case 7, the cells of two sectors are time aligned, so it is possible to let antenna 1 of sector 2 is transmitting while antenna 2 of sector 1 is off. And if some slightly adjustment is made to the coverage of other antennas, i.e. antenna 1 of sector 1 and antenna 2 of sector 2, intra-frequency interference can be reduced.
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Observation 1: TSTD method can be re-used to reduce the intra-frequency interference of SCH.
2.3 Time alignment error

In R8 specifications, time alignment error for DC-HSDPA feature is defined as the delay between the signals from the two cells at the antenna port(s) and the requirement for TAE shall not exceed ¼ Tc. It is needed to investigate whether the TAE between antennas of two sectors can meet the abovementioned requirements. 

Proposal 3: TAE requirement need to be evaluated for MF-TX case 7 (intra-NodeB DF-DC).
3. Conclusion

In this contribution, we provide some considerations and discussion on multiflow configurations case 7. We summarize our proposals and observation as listed below:

Proposal 1: Case 7 (intra-NodeB DF-DC) with the same Tcell setting should be considered due to extension of application of R8 DC-HSDPA feature. 

Proposal 2: Investigations are needed to evaluate the impact on system performance caused by setting same Tcell across sectors within a NodeB.

Observation 1: TSTD method can be re-used to reduce the intra-frequency interference of SCH.
Proposal 3: TAE requirement need to be evaluated for MF-TX case 7 (intra-NodeB DF-DC).
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