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1 Introduction

WI on HSDPA multiflow data transmission has been agreed [1]. The WID essentially defines an assumption that maximum of 4 cells can be received by a UE from different cell and carrier configurations. On the other hand, in the SI phase the study limited into single or dual frequency setup [2]. Email reflector discussion has been ongoing on agreeing configuration option cases for the multiflow as summarized in [3] and [4]. In this paper, we discuss the impact of the multiflow scheme on UE.

2 On the multiflow configuration options
During the study item phase, the scheme that demonstrated most promising performance gain was the single-frequency dual cell scheme (SF-DC). Some other more complex schemes were listed in the TR such as the dual frequency 4 cell schemes. Although these were not evaluated in the SI phase it may be reasonable to assume that the performance can be predicted from the dual cell results considering that only two carrier frequencies are used. Allowing more flexible carrier frequency allocation increases scheduling flexibility but also increases complexity.
The asynchronicity of the transmissions in different cells has been discussed in the SI TR. This is one main modification compared to multi carrier schemes such as the rel’8 dual cell scheme. In order to constrain the implementation impact to the UE, it is necessary to agree a limit for the maximum number of different timings that the receiver must handle. The timing differences have impact to both data reception and feedback transmission. As most of the discussion in the SI phase has been on the extension of the rel’8 dual cell system it would be fair to limit into maximum of two different timing values to be supported by the UE. 
Furthermore, the email reflector discussion on the configuration options seems also to conclude along the discussed scenarios 1-4 in [3] and [4] as a basic design choice. This is inline with the assumption that two different timings should be sufficient, constrained with the assumption that transmissions originating from different carriers on the same sector have the same timing as in rel’8 dual carrier. (i.e. labelled as fx+fy) Some of the cases such as 5 and 6 are special cases where one carrier has been switched off. 
Proposal: Consider only scenarios 1-4 as a multiflow solution.

Proposal: Limit maximum of two different timing values for the reception to be supported by the UE.
Allowing two different timings to be supported will lead to the reduction of processing time budget. Taking into account that: 1) the timing of ACK/NACK feedback in the UE side will be fixed 2) the potential need of a MIMO receiver will require longer processing time if iterative receivers are considered, and 3) timing in the nodeB side is not strictly defined but nodeB can make a decision which HARQ process to schedule next, it would be fair that most of the reduced processing time is handled by the nodeB. This issue should be discussed and reasonable compromise done as part of work item.
Proposal: Most of the reduction in the HARQ timing budget is handled by the nodeB.
The SI TR and WID discuss on the use of multiple frequencies but more specific definition is required.  As shown in the SI TR [2], the main implementation impacts analysed were concentrated to the fact that the same RF front end can be reused as in the rel’8 dual cell UE. Extending this principle to dual frequency case means that the aggregated carrier frequencies in case 3 or 4 should be on the same band and they should also be adjacent. One option introduced in rel’9 is dual band dual cell, whose evolution path was later continued in 4-carrier HSDPA work. It should be discussed if multiflow is allowed in combination with dual band, our preference would be not to allow this. 
Proposal: Agree that the carrier frequencies are adjacent on the same band.
It has been proposed in [5] that MIMO transmission should be supported by the multiflow cells. The multiflow transmission is already a MIMO scheme even if individual cells are not utilizing MIMO transmission. This can be seen from the SI phase results where type 3i receiver was needed to demonstrate good performance. The type 3i receiver is one form of MIMO receiver. Allowing dual stream MIMO transmission from 2 cells to one UE on a carrier totals 4 streams. Hence, efficient reception would require 4 receive antennas in UE. Thus combining MIMO with multiflow is not feasible from handset point of view. Hence there are couple of options, either MIMO should not be combined with the multiflow or MIMO should be single stream restricted in order to limit total maximum of simultaneous MIMO streams per carrier to 2.

Proposal: Exclude MIMO support from the multiflow scheme or use single stream restriction.
3 Conclusion
Following proposals were made in this contribution:
· Consider only scenarios 1-4 as a multiflow solution.

· Limit maximum of two different timing values for the reception to be supported by the UE.

· Most of the reduction in the HARQ timing budget is handled by the nodeB.
· Agree that the carrier frequencies are adjacent on the same band.
· Exclude MIMO support from the multiflow scheme or use single stream restriction.
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