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1 Introduction

During RAN#53 meeting the WI for Multiflow transmission for HSPA has been approved [1]. This contribution discusses the impact of Multiflow introduction on BS performance requirements, taking into account the agreements from other WGs.

2 Discussion
At RAN1#68 meeting, RAN1 working group has agreed on general uplink control channel structure for Multiflow transmission. It has been decided that a single HS-DPCCH structure will be adopted for all use cases to carry the feedback information of both DL connections. For Multiflow with two cells, the DC-HSDPA based feedback formats are to be used, and for more than two cells the feedback format will be based on 4C-HSDPA design. The same statement was included into SR of HSDPA Multiflow data transmission for RAN#55 [2]. The pictures below present, as an example, the format of uplink HS-DPCCH channel for 4C-HSDPA configuration and for Multiflow DF-4C configuration respectively. As can be noted, the structure of the channel in both cases is the same, the only difference is in the order of appearance of HARQ-ACK and CQI of one cell in one reporting period.  In case of 4C-HSDPA, the feedback data are allocated as defined by RAN1 specifications, and for Multiflow the HARQ-ACK and CQI are encoded in a similar fashion, but arranged in HS-DPCCH in a different order.
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Figure 1. HS-DPCCH channel format for 4C-HSDPA configuration
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Figure 2. HS-DPCCH channel format for Multiflow DF-4C configuration
During a few previous meetings, RAN1was discussing other issues connected with HS-DPCCH channel transmission for Multiflow. One of them was timing drift between DL cells which has an impact on HS-DPCCH timeline reduction. It has been decided that timing of UL HS-DPCCH, which carries the feedback information of both DL connections, will follow the “earlier” of NodeBs. When additional time drift between Multiflow cells occurs, the total timing difference between them rises and leads to less processing time of UL feedback data. The mentioned difference is limited to ½ TTI plus some hysteresis and when this value is exceeded, the reference cell can be switched and therefore leads to reduction of the time difference between cells and prolongation of processing time [3]. From the BS demodulation point of view there is no reason to treat this matter as a relevant for the performance, when it is rather a functional issue.
Regarding content of the Multiflow HS-DPCCH feedback channel, the HARQ-ACK and CQI slots contain coding formats based on DC/4C-HSDPA. Also from the HS-DPCCH reception point of view, Multiflow is re-using the same receiver type as in DC/4C-HSDPA.
Taking into account the above paragraphs, it can be noted that the structure and functionality of UL HS-DPCCH channel is almost the same in both cases of Multiflow and DC/4C-HSDPA transmission. The modifications introduced to adapt the uplink control channel for the Multiflow transmission type, are minor from the BS performance requirements point of view. As the RAN1 and RAN2 connected CRs [4][5], introducing Multiflow core requirements to appropriate specifications, have been already approved at RAN#57 meeting, no further work on UL HS-DPCCH channel is foreseen. Because of that we propose the following:
Proposal: The BS performance requirements, in terms of HS-DPCCH channel demodulation, from DC-HSDPA and 4C-HSDPA can be reused for SF-DC and DF-3C/DF-4C HSDPA Multiflow data transmission respectively.
3 Conclusion 
Based on the analysis presented in this contribution it has been identified that there is no need to define any new BS performance requirements due to introduction of HSDPA Multiflow data transmission and existing requirements can be re-used without change. According to that, the following proposal was submitted for approval:
Proposal: The BS performance requirements, in terms of HS-DPCCH channel demodulation, from DC-HSDPA and 4C-HSDPA can be reused for SF-DC and DF-3C/DF-4C HSDPA Multiflow data transmission respectively.
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