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1 Introduction

In RAN#51 meeting, Further Enhancements to CELL_FACH (FE-FACH) was approved. Stand-alone HS-DPCCH without ongoing E-DCH transmission is included among the possible downlink improvements [1]:

Identify whether the gains justify the complexity for each of the following sub-features over existing mechanisms, and specify those for which this is shown to be the case. 

· Downlink related improvements of resource utilization, throughput, latency and coverage

· Stand-alone HS-DPCCH without ongoing E-DCH transmission

In this contribution, we will analyse the use case and possible solutions for stand-alone HS-DPCCH transmission.
2 Discussion

2.1 Background and use case
For the CELL_FACH state in current systems, HS-DPCCH setup will only be triggered by the uplink data transmission (via Enhanced UL for CELL_FACH state and Idle mode). However, DL and UL transmissions do not always happen at the same time. The RLC feedback or TCP feedback is considered to happen typically 50-100ms afterwards, thus the corresponding HS-DSCH transmission will have no chance to enjoy the HARQ ACK and CQI feedback, and this will decrease cell throughputs and reduce the transmission reliability.
The argument from Rel-8 to bundle the uplink feedback with uplink data transmission was to simplify the feature, with the assumption that the UE will only stay in the CELL_FACH state for quite a short time, e.g. around 500ms. However, when smart phone applications are considered, due to the low signalling overhead, it is foreseen that the CELL_FACH state will be much widely used and the UE may probably stay in this state longer than what was assumed in Rel-8.
According to the new requirements and the corresponding discussions in Rel-8, the following issues should be considered for the mechanism to be designed:

· How to configure the stand-alone HS-DPCCH feedback
· Downlink signalling coding and reliability
· Latency and E-RACH resource collision impact

2.2 Possible solutions
From the previous analysis, it can be concluded that a possible procedure for the stand-alone HS-DPCCH scheme could be as follows:

1. The Node B decides to configure the stand-alone HS-DPCCH feedback to a specific UE according to its traffic (service type or traffic volume) or/and uplink resource load.

2. The UE is informed to setup HS-DPCCH channel as well as UL DPCCH and DL F-DPCH.

3. The common E-DCH transmission would be initialized before the end of the downlink data transmission.
4. Release of uplink resources when both downlink and uplink transmission have been finished.

Some key questions would be raised related to the previous procedure:

1) Whether the first downlink data should wait for transmission until uplink HS-DPCCH has been setup

2) How does the UE get the uplink resources (i.e. dedicated signalling indication or contention based)
3) Whether the uplink resources used for standalone HS-DPCCH are a subset of the common E-DCH resources which are currently configured in BCCH.
For question 1, if the first downlink packet would wait for the UL feedback setup, it would bring some delay that may also relate to downlink signalling e.g. HS-SCCH order. However, this can be improved by sending the HS-SCCH order more than once or introducing some kind of feedback, which are FFS. On the contrary, if the first data packet does not wait for the UL feedback setup, there must be the transition between blind retransmission and feedback retransmission, which may bring extra inefficiency and complexity, similar to Rel-8.
About question 2, there are two possible solutions can be deduced naturally:
Solution 1: non-contention based solution
A possible solution [2] has been proposed in Rel-8 with the following steps:

· The Node B sends an HS-SCCH order to the UE, indicating to setup HS-DPCCH along with DPCCH on the UL together with 5-bit E-DCH resource identity.

· The UE begins to transmit on DPCCH after a pre-defined timing, according to the received HS-SCCH order.

· The uplink resource will be released according to downlink E-AGCH for no further transmission on the downlink.

The motivation of the above solution is considered as the fast allocation of uplink resources. However several problems should be considered further:
· HS-SCCH coding, especially when considering the large amount usage for 8C-HSDPA

· Power control for the first DPCCH transmission, which may lead to extra delay.

Solution 2 contention based solution

Another potential way is that the UE will trigger a normal PRACH procedure to ask for an uplink resources after it receives the downlink indication. The basic motivation of this solution is to minimize the standardization and implementation impact compared to Rel-8 mechanism. 

Some further considerations on the impact are required：

· MAC-i PDU for triggering random access together with contention resolution purpose. 

· UL feedback setup delay minimised

Referring to question 3, there are a maximum of 32 resources that can be allocated due to AI/E-AI limitation. Some study in Rel-8 showed that the current uplink resources are more than enough [3][4], however this should be re-evaluated according to new traffic models brought by smart phone applications. Furthermore, it is seen that it would be more efficient if the resources for uplink feedback and uplink data transmissions are managed in one resource pool, for the sake of the continuous uplink data transmission initialized at any time.
Based on above analysis, we invite RAN2 to discuss the above related issues and the way forward.
3 Conclusion

In this contribution we raised some questions for stand-alone HS-DPCCH. Based on above analysis, we propose that RAN2 discusses the above related issues and the way forward.
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