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Introduction
[bookmark: _Ref281991088]A new WI on Further Enhancements to CELL_FACH,[1], was approved in RAN#52.  The objective of the work item is to identify and consider gains vs. complexity for a number of potential improvements, with the general goal of more efficiently serving mobile data traffic in CELL_FACH.
One of the improvements under consideration consists of allowing the use of standalone HS-DPCCH without ongoing E-DCH transmission 
This contribution discusses the potential benefits of further improving the HS-DPCCH feedback in CELL_FACH and further discusses the potential impacts and requirements of introducing this feature.  
Potential Benefits of Standalone HS-DPCCH 
[bookmark: _Ref285115843]The setup of the HS-DPCCH is currently triggered by UL DCCH or DTCH activity in the UE.  More specifically, the HS-DPCCH will only be transmitted if a common E-DCH resource is allocated for the purpose of DCCH or DTCH transmission and the contention resolution phase has been successfully completed.   In all other cases, i.e. when the UE does not have a common E-DCH or while contention resolution phase is being performed, the UE does not provide any feedback to the network.  Given that UL and DL traffic patterns are often not aligned for UEs in CELL_FACH state, a significant reduction in potential DL throughput and a highly inefficient use of resources may be observed.    
Furthermore, the delay associated with the initiation of UL feedback and the contention resolution phase implies that in bursty traffic or small data scenarios, the HS-PDCCH feedback may be provided at a time where it is no longer useful to the NB given that the DL transmissions may have been already terminated.    
It can be clearly seen that the performance of DL transmission can be enhanced by improving and allowing HS-DPCCH feedback based on DL activity, with the aim of ensuring that UL feedback is available in a timely manner when needed.  
Proposal 1: Agree to introduce standalone HS-DPCCH in CELL_FACH state. 
In order to assess the complexity associated with further improvements to HS-DPCCH setup,  the requirements, design considerations and potential impacts to specifications are discussed in the following sections..  
Design Consideration and Requirements 
In order to progress the discussions of the standalone HS-DPCCH feedback the following issues and requirements have been considered:   
· Latency associated with the HS-DPCCH feedback
· HS-DPCCH resources configuration
· Duration of HS-DPCCH resource 
· Applicability of HS-DPCCH feedback

Latency of HS-DPCCH setup
Given that one of the main limitations of the current mechanisms is the latency associated with setting up the HS-DPCCH, it is important to reach a common understanding related to when and how the HS-DPCCH should be provided.  
Before discussing how to trigger the initiation of feedback, we believe that we should first agree as to when it would be desirable to setup the HS-DPCCH resources.   The HS-DPCCH resources can be setup before performing any HS-DPSCH transmission or they can be setup after the NB starts DL transmissions.  
Optimal scheduling and use of resources  would be achieved if the feedback channels are set up and provided before DL activity has been initiated, since the NB will have up-to-date channel quality information and ACK/NACK feedback for the initial data.  For small data or bursty traffic scenarios this feature can help improve capacity and use of resources.  However, a new mechanism would have to be introduced to explicitly indicate to the UE to initiate UL feedback.  Furthermore, to exploit the gains associated with setting up the resources ahead of time, the NB would have to initiate the procedure a few TTIs before starting downlink transmission.  Since the NB determines that data is available only once it receives it from the RNC this approach would result in an additional transmission delays.  
Therefore, we believe that it would be acceptable to initiate data transmission right away and simultaneously trigger the setup of the HS-DPCCH if necessary.   The initial data transmission would not be delayed; however it would suffer from inefficient scheduling for a time duration equivalent to the time required to setup the HS-DPCCH.  
Proposal 2:  Discuss whether a mechanism to allow HS-DPCCH setup prior to sending is required.
The triggering of standalone HS-DPCCH can be controlled by the network or autonomously determined by the UE.  A network controlled mechanism provides the full flexibility to the network in deciding when the feedback is required, when it would be useful, and when it can be supported.   This would require the introduction of new mechanism to allow the network to configure and initiate the HS-DPCCH, while giving it the flexibility to start it at any point in time (e.g. before, after, or during HS-DPSCH activity).
On the other hand, the UE can autonomously initiate the setup of the HS-DPCCH based on reception of DL data.   Even though this can be simpler from a specification point of view as no additional signaling mechanisms are required, it would provide less control to the network and increase the probability of the UE setting up HS-DPCCH resources when not really required by the network, e.g. for small data transmission, or when the network is highly loaded in UL. 
Proposal 3:  Discuss whether the HS-DPCCH setup needs to be explicitly controlled by the network or if it can be autonomously triggered in the UE.
Currently, when an UL E-DCH resource is established the UE performs a preamble ramp up procedure followed by a contention resolution phase.   Therefore, a requirement to consider in the setting up of HS-DPCCH resources is whether the latency associated with the ramp-up procedure and contention phase is acceptable from a performance point of view.  With the increase of the number of UEs initiating a RACH procedure for the purpose of standalone HS-DPCCH, the probability of collisions may increase, therefore increasing the probability of failure in setting up the HS-DPCCH and the associated setup latency.  
If it is determined that the current latency is not deemed acceptable, then additional mechanisms to allow a faster setup time, similar to the contention free access mechanism used in LTE, should be considered as part of this WI.  
Proposal 4: Discuss whether a faster mechanism than the current RACH access mechanism is required to setup the standalone HS-DPCCH. 

HS-DPCCH resource configuration 
In order to perform HS-DPCCH transmission in the UL without E-DCH, the UE will need to be provided with a number of configuration parameters, such as the UL DPCCH, F-DPCH resource configuration, an uplink scrambling code, delta ACK/NACK, delta CQI parameters, etc. 
It should be decided whether the HS-DPCCH resource configuration is a common configuration that is broadcasted in the SIBs or whether it can be provided via dedicated signaling.  The general working assumptions for non-CELL_DCH state so far has been that the resources to be used in such states are part of a common set of resources that are used at different points in time by different UEs.  The resource allocation is more dynamic and can be easily allocated and released according to the load and other criteria in the cell.   Therefore, we propose to agree as a way forward to configure a common set of resource for standalone HS-DPCCH over the SIBs.
Proposal 5:  HS-DPCCH resources are a common set of resources that are broadcasted in a cell.
If it is agreed that the HS-DPCCH resources are common (e.g. broadcasted), another requirement to consider is whether the resources should be part of a separate pool of resources or whether the same common E-DCH resources can be used to set up HS-DPCCH transmission.  In the latter the UE would set up the common E-DCH resources but would only perform DPCCH and HS-DPCCH transmissions until UL data becomes available.  Consequently, the latency associated to UL data transmission is also reduced as the resources would already be allocated and ready for use.  Using the common E-DCH resources further allows the system to reduce overhead as it will not have to signal additional information of the System Information.   However, this may limit the E-DCH capacity as the resources available for E-DCH transmissions are limited to 32.  
On the other hand, a common set of HS-DPCCH resources can allow the network to segregate the resources at the expense of inefficient resource utilization and further requiring the UE to initiate another RACH procedure in the event that UL data becomes available for transmission.  
Proposal 6: Discuss whether a separate set of HS-DPCCH resources needs to be broadcasted or whether the common E-DCH resources can be used for the purpose of standalone HS-DPCCH.
Duration of HS-DPCCH feedback
Once the dedicated HS-DPCCH resources have been allocated and established, the overall amount of time that the UE should be allowed to keep and use the resource should be considered.  Transmitting CQI feedback for extended period of time can have an impact on UE battery consumption. In addition, maintaining the resource for a long time may become a problem from the point of view of network capacity, since those resources cannot be used by any other UE in the system.  
When using common E-DCH resource, two release mechanisms are available to the UE:
· Explicit release by sending the value ‘INACTIVE’ over the E-AGCH 
· Implicit release based on UL activity  
It would seem natural to explore the possibility of extending or reusing these similar mechanisms for the standalone HS-DPCCH.  
Proposal 7: Discuss whether mechanisms to release the HS-DPCCH resources are required.
Applicability of HS-DPCCH resources 
The benefits of HS-DPCCH for CCCH traffic are quite minimal, given that CCCH data is small by nature.   Additionally, given that CCCH is transmitted using a common H-RNTI the Node B cannot uniquely identify the UE for which this data is being transmitted.  Therefore, it becomes increasingly difficult to design a scheme in which the Node B could setup HS-DPCCH resources and receive feedback from the relevant UE.  Given the gains for CCCH are minimal and the associated complexity is too high, we propose that HS-DPCCH transmission is applicable only to DCCH and DTCH traffic in the DL.
Proposal 8:  Introduction of standalone HS-DPCCH feedback is only applicable to DCCH and DTCH traffic.

Conclusion
This contribution discusses the potential benefits of further improving HS-DPCCH feedback in CELL_FACH and highlights the potential impacts and requirements of introducing this feature.   The following is proposed:
Proposal 1: Agree to introduce standalone HS-DPCCH in CELL_FACH state.
Proposal 2:  Discuss whether a mechanism to allow HS-DPCCH setup prior to sending is required.
Proposal 3:  Discuss whether the HS-DPCCH setup needs to be explicitly controlled by the network or if it can be autonomously triggered in the UE.
Proposal 4: Discuss whether a faster mechanism than the current RACH access mechanism is required to setup the standalone HS-DPCCH.
Proposal 5:  HS-DPCCH resources are a common set of resources that are broadcasted in a cell.
Proposal 6: Discuss whether a separate set of HS-DPCCH resources needs to be broadcasted or whether the common E-DCH resources can be used for the purpose of standalone HS-DPCCH.
Proposal 7: Discuss whether mechanisms to release the HS-DPCCH resources are required.
Proposal 8:  Introduction of standalone HS-DPCCH feedback is only applicable to DCCH and DTCH traffic.
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