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1
Introduction

RAN#52 has approved a new WI on further enhancements to CELL_FACH, as a part of Rel-11. One of the research topics in this WI is the standalone feedback channel for the case when no uplink transmission occurs. During the RAN2#74 meeting, RAN2 as a working group has concluded that “Companies to focus on technical complexity of methods and further merit analysis to allow RAN2 to take a decision”. During the RAN1#66bis meeting, the following agreements have been made [1].

· A standalone HS-DPCCH channel can be established based on conditions other than uplink data

· A standalone HS-DPCCH transmission is triggered by an HS-SCCH order. In the absence of an HS-SCCH order, legacy procedures pertaining to the transmission of the HS-DPCCH shall apply. 

· An ACK is not transmitted on the uplink in response to the HS-SCCH order triggering a standalone HS-DPCCH.

· An E-DCH transmission is allowed to begin during an ongoing stand-alone HS-DPCCH transmission if the UE has a non-zero grant.

· The network uses legacy implicit and explicit release procedures to terminate the standalone HS-DPCCH transmission and release its allocated resources.

However, the question of optimizing the HS-DPCCH channel setup time is left for further studies. In this paper we present the simulation results for different scenarios to show how a reduction in the channel setup time impacts the overall performance as seen by the end user. 

2
Simulation results

To study how the reduction of the HS-DPCCH channel setup time impacts the final performance, we consider the extended Rel-8 behavior when the network instructs a UE to establish the uplink feedback channel whenever some downlink data arrives, as already agreed for Rel-11 at RAN1#66bis. Even though we showed in [2] that it makes sense to establish the feedback channel only for large downlink bursts, for the sake of further simplicity we assume that the NodeB always sends such a command. In addition, we consider two different channel setup times – 50ms and 36ms – where the latter one accounts for optimizations such as dropping the PRACH preamble access slot queuing or bypassing the collision resolution. 
In addition, we vary the mean file size from 250 bytes to 10 kbytes; the mean inter-arrival time is fixed to 5 seconds. The downlink channel rate is fixed to 40 kbps (corresponding to 80 bits/TTI) when there are no CQIs, i.e., when the HS-DPCCH channel is still being established. The CQI presence is modelled with two high downlink rates, 1 (2 kbit/TTI) and 5 Mbps (10 kbit/TTI). The uplink HS-DPCCH/E-DCH channel is released automatically after 80ms of inactivity. 

To study optimizations of the HS-DPCCH establishment time, we also consider whether the system configures DRX in CELL_FACH or not. Once it is configured, the following DRX parameters are assumed: cycle length is 320ms, the Rx burst length is 10ms, the T321 timer is 800ms. Upon configured DRX, the NodeB can send an order to establish HS-DPCCH only during the Rx burst. 

Whenever the data burst arrives to the system, it is partitioned into the SDUs of the maximum size of 1200 bytes unless the burst is of the smaller size. In turn, the SDU is logically partitioned into the RLC PDUs of the maximum size of 300 bytes.  The total simulation time is 20 hours.
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Figure 1 – Packet delay CDF for different burst sizes, HS-DPCCH channel setup times, rates, and DRX configurations.

Figure 1 shows the packet delay statistics for different burst sizes, HS-DPCCH channel setup times, downlink channel rates upon the presence of the uplink CQIs. In addition, DRX was turned on and off for the same configuration cases. 

3
Observations
With the mean file size of 250 bytes and no Cell_FACH DRX, all the data can be carried over in a few TTIs after the establishment of the uplink feedback channel even with 1 Mbps data rate. In practice, the establishment of HS-DPCCH is not expediting the burst delivery much, as the 40 kbps no-feedback HS-DPCCH is practically able to complete the session in the same time it takes to establish the feedback.

With the mean file size of 10 kbytes and no Cell_FACH DRX, the file delivery would take around a second without HS-DPCCH, hence most of the data is actually carried over the air after the establishment of the uplink feedback. Here we start to observe a clear difference between the 1 Mbps and 5 Mbps HSDPA links, and all-in-all the link speed makes a bigger impact to the burst delay than the latency of the uplink establishment.

In the presence of DRX in Cell_FACH state, the DRX cycle duration dominates the overall latency and in general can be seen, to on average, account for a larger portion of the latency than the channel setup time, or even the channel setup + data delivery time. This regardless of the file size or the speed of the channel setup
4
Conclusions

Similar to the conclusion we did in [2], early establishment of the HS-DPCCH channel or its optimization has quite a marginal impact for small burst sizes. For large burst sizes, optimizations in the HS-DPCCH establishment process bring some gain if Cell_FACH DRX is not used. Once DRX is enabled, the DRX cycle alone is generating most of the observed delay in the burst delivery and makes the HS-DPCCH setup latency optimizations fairly insignificant.

The Cell_FACH state DRX operation can considered to be a fairly important feature keeping the UE power consumption at bay, and thus we can justifiably assume to be in use with UEs able to enjoy the benefits of Rel-11 Cell_FACH enhancements. With Cell_DRX operational, the latency improvements in the HS-DPCCH setup phase will only provide marginal gains overall, and hence the additional implementation effort of potential improvements need to be reasonable.  
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