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Introduction
Contributions on the feature so far (e.g. [2], [3]) have provided some considerations to make on whether to introduce DC-HSDPA in CELL_FACH. In [4] some considerations were also given to reception of multiple cells on the same frequency. In this paper we briefly summarise our view on the situation.
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Motivations for DC-HSDPA
The main motivations for introduction of DC-HSDPA in CELL_FACH state are given in [2] 
Peak throughput improvement. 
Since these higher peak throughputs are already supported in CELL_DCH state using multiple carriers, improving the throughput in CELL_FACH state does appear to provide any overall benefit in this respect. 

Furthermore, the current RRC state design for CELL_DCH is more suited to this type of activity particular benefit since large amounts of data can be transferred by moving the UE to CELL_DCH state. Logically, CELL_DCH provides the dedicated resources to the UE in order to achieve the higher peak rates, and CELL_FACH state is used when the traffic becomes more irregular. 

Mobility in CELL_FACH state is not controlled by the network. In order to maintain an efficient use of multiple carriers it may be necessary for the control of mobility to be with the network, rather than reselection based, and measurement reports sent by the UE to facilitate that. 
Overall, it appears that it would make the most sense that in order to reach the peak rates the UE should be moved to CELL_DCH state where all of this functionality is already available. 
UE power consumption improvement. 
It was claimed that avoiding moving the UE to CELL_DCH state can improve UE power consumption. However, if the UE has to activate a second receiver, or start to receive multiple frequencies using a larger receiver bandwidth, then the power consumption in CELL_FACH becomes similar to what it would be CELL_DCH. In fact, CELL_DCH has DTX/DRX mode which may mean that DC-HSDPA in CELL_FACH state actually causes a higher UE power consumption than CELL_DCH state. 
This aspect would need to be carefully analysed if the feature was to be introduced. 
Dynamic Load Balancing
One potential use of DC-HSDPA was exploiting the feature for load balancing in CELL_FACH. While this may sound like an attractive improvement on the surface, we should consider several factors. 
First of all, if this is the only proven motivation in introducing the feature (i.e. if we recognise that peak throughput and power consumption are not providing a significant benefits) then it seems like a rather cumbersome method for improving redirection times. In order to be able to provide a fast load balancing mechanism, the UE needs to be receiving from 2 frequencies at the same time increasing the power consumption significantly. This drawback alone suggests that this would not be an acceptable method for improving redirection times / load balancing speeds. 
Another aspect to consider is that one of the fundamental characteristics of CELL_FACH is that the UE needs to read the serving cell system information to obtain common channel configurations as well as other cell related information such as the neighbour list needed for cell reselection evaluation. In order to switch frequencies it’s expected that the UE will still require the system information from the new UL cell. In other words, mobility in CELL_FACH is quite different to that in CELL_DCH, and handover-like procedures may not be suitable. 

If we are looking to provide a method for improving load balancing, it would be desirable to also apply to scenarios whereby the UE is receiving from only 1 frequency and 1 cell (i.e. the normal situation in CELL_FACH today). 
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Alternative approaches
Fast reselection: Pre-loading of system information
One method that could be considered for improving the performance was presented in [4]. 

If the UE is capable of receiving from multiple cells on the same frequency (same node B or different node B) then it’s possible not only to improve the performance especially in cell edge scenarios, which in turn could provide the cell throughput improvement which was a motivation for DC-HSDPA it can also provide a consistent performance throughout the network – it also provides the significant benefit that there is no service gap / delay when the UE does perform cell reselection since the UE reads the neighbour cell system information prior to cell reselection hence improving the overall user experience. This would also result in less power consumption in the UE than DC-HSDPA. Hence the capability to receive from multiple cells, or being prepared to receive from more than one cell, on the same frequency in CELL_FACH appears to be more attractive than the capability to receive from multiple cells on different frequencies.
It is also possible to use this approach without the multipoint aspect. If the UE is able to obtain intra-frequency neighbour cells system information prior to a cell reselection occurring then this offers a significant improvement in terms of faster mobility and reduced/eliminated gap in service due to mobility – if the UE is capable of doing the same even for inter-frequency cells it can also provide the opportunity to perform fast load balancing without requiring that the UE is able to receive DTCH from 2 frequencies at the same time. It’s possible in many cases that  obtaining system information from intra-frequency cells this can be done prior to entering CELL_FACH state, or during CELL_FACH state in the DRX periods (or any other time the UE is capable of performing the reception). It should be noted that the functionality is already available in earlier releases (for example reading CSG SI in CELL_DCH state parallel to service reception) and so should be straightforward to apply to the cell reselection case. Furthermore the inter-frequency case is far less challenging in CELL_FACH state than in CELL_DCH state (which is also already supported in Rel-9 for CSG handover). In fact, such an improvement would be beneficial in Idle and PCH states, and would be highly beneficial for avoiding, for example, missed paging due to SI reading after reselection – the UE will always have a common channel configuration rather than having in the order of 1.2 seconds delay in order to obtain the system information of a new cell after reselection. 
An example signalling procedure is given in figure 2 of [4] – the same approach can be taken for load balancing, but rather than sending a configuration to allow the UE to receive from multiple cells on the same frequency, the reconfiguration message will trigger a fast redirection/reselection to another frequency.
Triggering E-DCH resource release for reselection
In combination with pre-loading system information, or as a standalone function, it could be desirable in some cases to provide a way to release the common E-DCH resource to allow the UE to reselect, especially if there is still a significant amount of data to transmit and the UE finds another cell to be the best cell after evaluating the cell reselection criteria. 

An example approach could be the UE indicates empty buffer status (TEBS=0) when it needs to perform a reselection, or indicate some information in SI that reselection condition has been met, and NW sends INACTIVE grant to release the resource and allow reselection. There are numerous other similar approaches that could be considered – for example HS-SSCH order or a reserved grant value could alternatively be used to trigger E-DCH resource release in the UE (this could also be re-used for interference avoidance purposes)

In order to be used for load balancing, it’s likely that an HS-SCCH order or reserved grant value (or another way to indicate the “cause” of resource release) needs to be used in order that the UE can trigger a reselection to the other frequency. This can occur almost instantaneously if the UE already has the system information of the cell on the neighbouring frequency. The frequency switch can be achieved by treating this like a redirection command, or by applying a temporary higher priority or offset to the other frequency to calculate the reselection criteria. 
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Conclusion
In this paper we have looked at the motivations for DC-HSDPA in CELL_FACH, and looked at some other ways to achieve these objectives. The alternative methods have fewer drawbacks and more advantages. 
We conclude that DC-HSDPA in CELL_FACH is unlikely to provide sufficient gains to justify introduction of the feature, given that there are also significant drawbacks. CELL_DCH should be used to achieve the maximum peak rates.

The same gains, and also more, can be achieved by using pre-loading of system information, potentially multi cell reception on the same frequency, and common E-DCH resource release to trigger reselection/redirection. 
Proposal: DC-HSDPA in CELL_FACH should not be introduced; however if the motivations are considered important then consider the alternative ways to achieve the objective and the additional gains these may provide.
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