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1 Introduction

In [1], the power consumption of MBMS services over FACH was investigated. It was shown that 66% of the sector total power has to be allocated to a single 64kbps MBMS if full cell coverage is required. With double and triple rate splitting (providing basic coverage of low rate streams and optional coverage of high rate streams), the power requirement can be reduced to 40% and 30%, which is still quite expensive. 
The lack of power control over FACH makes the MBMS power consumption high. In [1], dynamic power setting for small multicast group size is shown to further reduce the power consumption by 1 to 2 dB. Another study on the mixed FACH/DCH delivery of MBMS [2] shows that unless there are fewer than 2 users in the multicast group, FACH is preferred over DCH for MBMS services. 

In [4][5], substantial reduction of the required transmitting power has been reported using open loop transmitter diversity and long TTI for FACH. Additional gain may be achieved with power control algorithms.

In this contribution, we investigate the mechanism for power control over FACH. The standards allow the setting of transmit power of each FACH segment, but it does not provide the means for determining the power that it should be set to. We propose to enable channel quality measurement report for CELL_FACH state UEs with active MBMS context. Comparison between open loop power control and close loop power control are also made. 

2 Measurement report
CELL_FACH state is originally designed for low volume traffic, e.g. for the viewing time of a web browsing session. For multicast multimedia services to be delivered over FACH channel in a power efficient manner, measurement reporting from the UE to the Node-B is essential. Without channel quality reporting, power control algorithms cannot be implemented, which results in significant loss in system capacity. Hence we suggest that measurement reporting of CPICH RSCP or Ec/No should be enabled in FACH state. 

It should be noted that when an MBMS session is in progress, the power consumption due to measurement reporting is negligible compared with the power used in decoding the multimedia stream.  

In order to reduce contention on RACH, the measurement reporting should be minimized. For UEs in unicast session, measurement reporting in CELL_FACH state is usually considered redundant. Hence, only UEs with active MBMS context are required to transmit “Measured results on RACH.” Moreover, the reporting should be event triggered to reduce the power consumption in CELL_FACH state. Some of the intra-frequency reporting events defined in [5] should be enabled for MBMS users in CELL_FACH state. Since good users do not have significant impact on MBMS performance, the reporting events should be triggered by UEs in poor radio condition:

a) Modified “Reporting event 1F [5]”: The active primary CPICH becomes worse than an absolute threshold. 

In addition, the following criterion may be used to further reduce the reporting events by considering only users with varying channel condition.:

b) The difference of the current measured channel quality and last reported channel quality is above certain threshold.

The above criteria should be broadcast in the System Information Block. 
3 Power control

In open loop power control, the transmitting power can be derived from measurement report embedded in the most recent RACH message. Based on the measurement reporting mechanism described in previous section, the base station transmission power is determined based on a set of channel quality measurement of users in poor channel conditions. Using CPICH_RSCP as an example of channel quality measurement, the temporal sequence for open loop power control is given by:

1. Upon activation of MBMS context, UEs transit into CELL_FACH state.

2. If the measured CPICH_RSCP at UE crosses below threshold T1 and UE has disabled “Intra-Frequency Measurement Report”, UE transmits “Measured results on RACH” and enables “Intra-Frequency Measurement Report”. If the UE has enabled  “Intra-Frequency Measurement Report” and the measured CPICH_RSCP at UE crosses above T1+Delta1, then UE disables the “Intra-Frequency Measurement Report”.
3. Base station keeps track of the CPICH_RSCP of all reporting UEs.

4. FACH_power = max( FACH_Power_Offset– RSCP_X% UE, FACH_MinPower)
5. UE transmit “Measured results on RACH” when RSCP changes by Delta1 from the last reported RSCP.

6. Repeat 2-5.
In Step 4, the FACH_power is calculated in a similar fashion as the open loop power control upon DPCCH establishment [5]. FACH_MinPower is the minimum power for the FACH channel, RSCP_X%UE is the received signal code power of the X%-ranked users, where X% is derived from the intended coverage area, and we assume base station is aware of the number of active users for this MBMS session. The FACH_MinPower is the required power to cover UEs that do not report measurement. FACH_Power_Offset is given by

FACH_Power_Offset = Received_FACH_Power_Target + CPICH_Power.

For the case of closed loop power control (CLPC) for FACH channel, significant changes are required and the benefits are not clear. CLPC for FACH can be accomplished by scheduling reserved PCPCH channels (to be used for CLPC) during certain segments of the common DL FACH channel, which are addressed to individual UEs. In the multicast case, one needs to define new dedicated uplink feedback channels for UEs that belong to the same multicast group. 
Instead of reinventing CLPC for FACH, DSCH seems a viable option that can provide multicast services with CLPC. In [6], DSCH is compared with open-loop power-controlled FACH. However, the results indicate that additional gain from CLPC compared with open loop power control is marginal in the case of large multicast group.

4 Conclusion

In this contribution, we investigate the mechanism for power control over FACH. We propose to enable channel quality measurement report for CELL_FACH state UEs with active MBMS context. By introducing new reporting criteria in SIB, the contention over RACH channel is reduced. Preliminary algorithms for open loop power control and close loop power control are also introduced. 
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