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1.
Introduction
Generally the UE located at cell edge has higher error rate than the UE at cell center. Therefore, it is required for RNC to provide the UE at cell edge with macro diversity to guarantee certain level of service quality. However, the macro diversity is only provided for UE in CELL_DCH state, so the UE in CELL_FACH state can not enjoy macro diversity even if it is at cell edge. Thus, to guarantee acceptable service quality to the UE at cell edge in CELL_FACH state, the UE is required to move to CELL_DCH state to utilize macro diversity.

Up to Rel-7, when the RNC wants to move UE from CELL_FACH state to CELL_DCH state with multiple radio links, it shall first transit the UE to CELL_DCH state, and then perform handover procedure by exchanging Measurement Report and Active Set Update messages. However, since this sequence of procedure causes large delay, it is expected that the RNC could not provide acceptable service quality for the UE.
2.
Current Status
2.1 
Two-step approach 
For a UE to move from CELL_FACH state to CELL_DCH state with macro diversity, the UE should perform two steps of procedure, i.e. transition to CELL_DCH state and configuration of multiple radio links (by exchanging intra-frequency measurement and active set update).

As a first step, for the RNC to move the UE from CELL_FACH state to CELL_DCH state, the RNC should first collect the UE measurement results in CELL_FACH state. Up to Rel-7, the UE in CELL_FACH state is allowed to perform only the Traffic Volume Measurement. When the UE’s uplink traffic reaches a configured threshold, the UE sends “MEASUREMENT REPORT” message with traffic volume measurement results. With this report, the RNC can decide whether the UE should transit to CELL_DCH state or not, and if the transition is required, the RNC orders UE to transit to CELL_DCH state by sending Radio Bearer Configuration (or equivalent) message. In addition, RNC provides measurement configuration information to UE in CELL_DCH state by sending Measurement Control message.

After that, the second step, i.e. configuration of multiple radio links, is performed. For this, the RNC first collects the UE measurement results in CELL_DCH state. The measurement information for CELL_DCH is provided to UE when the RNC moves the UE to CELL_DCH state. According to the measurement information, the UE performs measurements in CELL_DCH state, and if some conditions are met, the UE sends measurement report to RNC. Then, based on the measurement report, the RNC decides whether the UE is required to have multiple radio links or not, and if multiple radio links are required, the RNC orders UE to add another link by sending Active Set Update message.

As described above, the two-step approach causes excessive delay due to state transition and multiple RRC procedures.
2.2 One-step approach

When UE has a particular uplink RRC message to transmit, the UE in CELL_FACH state can achieve macro diversity in CELL_DCH state by one-step approach instead of two-step approach . 
In current RRC specification, when the UE sends the following RRC messages, the UE is allowed to include the IE “Measured Results on RACH” that contains intra-frequency measurement result in the RRC messages.

· RRC CONNECTION REQUEST message 
· CELL UPDATE message

· TRAFFIC VOLUME MEASUREMENT message
· INITIAL DIRECT TRANSFER message
· UPLINK DIRECT TRANSFER message 
When the RNC receives one of the above RRC messages with the IE “Measured Results on RACH”, the RNC can directly move UE to CELL_DCH state with macro diversity by sending respective response RRC messages (the response will include “RRC State Indicator” and “radio link list”, which enables the UE to do so.)
However, this one-step approach has defect that an uplink RRC message should be available when the UE wants to send the intra-frequency measurement report. 
3.
Proposed enhancements
For a UE in CELL_FACH state to be configured with macro diversity in CELL_DCH state without causing excessive delay or extra RRC messages, following alternatives are proposed.

· Alternative 1 (revision of the two-step approach):  
· UE in CELL_FACH state sends the intra-frequency measurement report when the Event 1A is triggered.
· Alternative 2 (revision of the one-step approach): 
· UE in CELL_FACH state sends CELL_UPDATE or Traffic Volume Measurement message when the Event 1A is triggered. The RRC messages include “Measured results on RACH” that contains intra-frequency measurement report. 
We think that both of the above two alternatives can improve the macro diversity transition procedure without having any big impact on the current specification or implementation. Between the two alternatives, we slightly prefer alternative 1 because alternative 1 does not require additional RRC messages other than intra-frequence measurement report.
Note that the proposed enhancement is also applicable to Enhanced CELL_FACH which utilizes E-DCH. Considering that more data are transmitted by E-DCH than RACH, the proposed enhancement would be more useful for Enhanced CELL_FACH. However, it is left for further study how to restrict the use of the proposed scheme.
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