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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 some BS RF and performance requirements, taking into account the agreements from other WGs.

2 Discussion

2.1. BS performance requirements

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. Because of that we propose the following:
Proposal 1: Re-use BS performance requirements, in terms of HS-DPCCH channel demodulation, from DC-HSDPA and 4C-HSDPA for purpose of SF-DC and DF-3C/DF-4C HSDPA Multiflow data transmission respectively.
2.2. BS RF requirements
From BS point of view, the Multiflow DL transmissions in particular cells occur in exactly the same way as in the legacy (non-Multiflow) HSDPA transmission. UE receives data from two cells at the same time but it doesn’t affect the transmission mechanism from BS. From the perspective of BS RF requirements no changes are then needed to ensure correct Multiflow data flow. Nevertheless some of those requirements seems to be more relevant than others, simply because of the character of Multiflow transmission – that requirement might be time alignment error which was already discussed in contribution [4] and [5].
The relevance of that requirement results from scheduling the UE from two cells at the same time. In this case the TAE could be considered as a time difference between DL cells, which was already mentioned in sub-clause 2.1. 
 According to TS 25.104, TAE is the largest timing difference between any two signals at the BS transmitter antenna port(s), so this requirement is intended for intra-site transmission of MC-HSDPA where synchronization can be guaranteed. In case of Multiflow such requirement couldn’t be used because of inter-site transmission mode, which is also allowed for Multiflow, and where the data is transmitted from different NodeBs. In such transmission mode UE should be able to handle possible time difference between the signals, which according to the RAN1 agreements, shall not be higher than 3840 chips plus additional hysteresis. Similar difference between DL cells may occur also during intra-site transmission and UE also has to handle it.
From the short analysis presented above it is clear that TAE requirement, defined in the way presented in TS 25.104, cannot be applicable for Multiflow transmission. The only parameter which limits time difference between Multiflow signals is maximum allowed time difference between time reference cell and non-time reference cell at UE side, as described in [3], but it shouldn’t be identified with TAE requirement or even BS requirement. What is more, Multiflow transmission can be considered similar to a SHO scenario where no TAE requirements are defined. Taking into account the analysis presented in this paragraph, the following is proposed:
Proposal 2: The current BS RF requirements should be applicable for HSDPA Multiflow transmission.
Proposal 3: Not to introduce any new BS time alignment error requirements for HSDPA Multiflow transmission.
3 Conclusion 
Based on the analysis presented in this contribution it has been identified that there is no need to define any new BS requirements due to introduction of HSDPA Multiflow transmission and  existing requirements  should be re-used without change. According to that, the following proposals were submitted for approval:
Proposal 1: Re-use BS performance requirements, in terms of HS-DPCCH channel demodulation, from DC-HSDPA and 4C-HSDPA for purpose of SF-DC and DF-3C/DF-4C HSDPA Multiflow data transmission respectively.
Proposal 2: The current BS RF requirements should be applicable for HSDPA Multiflow transmission.
Proposal 3: Not to introduce any new BS time alignment error requirements for HSDPA Multiflow transmission.
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