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Justification *

The capability to operate on a shared or common resource on both the downlink and uplink in CELL_FACH state was introduced via the Enhanced CELL_FACH (Rel-7), EUL in CELL_FACH (Rel-8) and Enhanced UE DRX (Rel-8) features. The combination of these features allow for mobiles to remain in the Cell_FACH state longer i.e. avoid the need to transit the UE to a dedicated state by utilizing the radio link resources on demand while also allowing for power consumption savings in the UE. In particular, once these enhanced features get deployed, traffic sources, which transmit frequent but small packets between the UE and server, could be supported in CELL_FACH state without the need to enter the CELL_DCH state. 

As smartphones become hubs of social networking activity in UMTS networks, it is now important to focus on improving link efficiency, user experience and system capacity in CELL_FACH state.

Two important enhancements towards achieving the above are as follows:

1. Standalone HS-DPCCH in CELL_FACH state:
The HS-DPCCH channel transmitted on the uplink is critical to support efficient downlink transmission on the HS channels. In the absence of channel quality information (CQI) and downlink ACK/NACK information, blind retransmissions on the HS channel lead to significant loss in HSDPA throughput and highly inefficient utilization of the HS resources. As of Rel-8, the transmission of HS-DPCCH is possible in CELL_FACH in an opportunistic manner only when the UE has been allocated a common E-DCH, which is only triggered based on UL activity. In most of the cases, when the HS-DPCCH is sent, there may be no downlink data to send, and hence in that case, the HS-DPCCH is of little or no use. Furthermore, the HS-DPCCH transmission can only be initiated after a successful collision resolution phase increasing further the latency and inefficiency associated with data delivery on the downlink in CELL_FACH state. 

To mitigate these limitations, the following characteristics are desirable for efficient HSDPA operation in CELL_FACH:

· HS-DPCCH transmissions should be triggered based on downlink activity rather than uplink activity by allowing for HS-DPCC H transmissions without simultaneous E-DCH transmissions.
· The latency in enabling HS-DPCCH transmissions in response to downlink activity should be minimized

2. Simultaneous support of 2ms and 10ms TTI E-DCH operation in CELL_FACH:

In the EUL in CELL_FACH feature as introduced in Rel-8, all the common E-DCH resources can either be configured on 2ms TTI or on 10ms TTI. This is restrictive in the sense that it forces the choice of either ensuring a larger RACH coverage area, with limited data rate performance, by configuring a 10ms TTI or high data rate performance, with a limited RACH coverage area, by configuring a 2ms TTI for all of the UEs in the cell, independent of the available power headroom for the individual UE. However, it may be possible to configure both 2ms and 10ms TTIs on the E-DCH allowing for both coverage and performance depending on UE headroom. 

Hence, in order to allow for efficient usage of common E-DCH resources on the uplink in CELL_FACH it should be possible to support both 2ms and 10ms TTI operation in the same cell.  One possible solution is to introduce the option to broadcast a partition of common E-DCH resources on 2ms TTI and a partition of common E-DCH resources on 10ms TTI along with a physical layer procedure in the UE specifying how the E-DCH TTI should be selected. 

4
Objective *

This is a parent WI for study and specification of efficient radio resource usage in CELL_FACH detailed in the following work tasks 

1. RAN1, RAN2, RAN3 specifications and core requirements in RAN4 specifications

2. Performance requirements in RAN4 specifications

Conformance testing in RAN5 specifications will follow.
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