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1
Introduction

In RAN#70, a new study item of Multi-Carrier enhancements for UMTS [1] was agreed. One of the objectives is:
· Investigate the performance for the enhanced scenarios and the impact on current mechanism, e.g. E-TFC selection, 2ms and 10ms switch, RRC measurement and handover.(RAN1, RAN2)

In this paper, TTI switching in MC enhancements is analyzed, and RRC reconfiguration and enhanced TTI switching procedures are proposed.
2
Discussion
2.1
Background

In current specification, only 2ms+2ms configuration is supported for DC-HSUPA. RAN1 discussed some TTI combinations and a LS was agreed ([2]). In the LS, three scenarios will be considered for evaluation:

Scenario 1: 2ms + 10ms configuration for DB DC-HSUPA scenario

Scenario 2: 10ms + 10ms configuration for DB DC-HSUPA scenario

Scenario 3: 10ms + 10ms configuration for DC-HSUPA scenario

2.2
Analysis

In order to support 2ms+10ms and 10ms+10ms TTI configuration, TTI reconfiguration on either primary frequency or secondary frequency should be supported.

In general, it should be possible for the RNC to configure DC-HSUPA via RRC procedures after the UE accesses a cell, such as 2ms+10ms, 10ms+10ms.
If the UE is configured with 2ms+2ms TTI for DC-HSUPA, and it moves around the cell edge of secondary frequency. The UE may suffer bad data transmission for 2ms TTI, and it may be better for the UE to use 10ms TTI on the secondary uplink frequency.

In Rel-12, enhanced TTI switching feature was introduced, but it can be only used for single frequency case. For DC-HSUPA case, we think the enhanced TTI switching procedure can be also considered because it may be faster than RRC reconfiguration procedures.
In addition, the trigger of TTI switching on the secondary uplink frequency shall be discussed. Currently the UPH can be measured and reported on the secondary uplink frequency, and it can reflect the condition of the uplink coverage. Since the filtered UPH reporting is already supported on the primary frequency to trigger the TTI switching, the filtered UPH can be also considered on the secondary uplink frequency to trigger the enhanced TTI switching.
2.3
Solutions
In order to support 2ms+10ms or 10ms+10ms DC-HSUPA, the 10ms TTI configuration on the secondary uplink frequency needs to be added in the related RRC configuration/reconfiguration messages.
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Figure 1: RRC Procedure for configuration 10ms TTI in MC enhancements

Here is a description for the steps mentioned in the above figure.

Step 1:
The RNC decides to configure configure 10ms TTI on the secondary uplink frequency.
Step 2~4:
The RNC triggers Radio link Setup procedure to the Node B. The RNC can also initiate the Reconfiguration procedure to the UE to configure the related parameters for MC enhancements.

For the enhanced TTI switching in MC enhancements, the UE can be pre-configured with new TTI configuration. Initially the UE is configured with 2ms+2ms DC-HSUPA.
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Figure 2: Enhanced TTI switching procedure for configuration 10ms TTI in MC enhancements
Step 1:

The RNC pre-configures TTI parameters to the UE.

Step 2:

The UE reports filtered UPH measurements through MAC PDU to trigger TTI switching on the secondary uplink frequency.

Step 3:

The Node B forwards UPH to the RNC.

Step 4~6:
The RNC decides to perform enhanced TTI switching on the secondary uplink frequency and reconfigures the Node Bs.

Step7:

The serving Node B sends HS-SCCH order for TTI switching.

Step8~9:
The serving Node B informs the RNC to trigger TTI switching for non-serving Node B.
It is noted that the above procedure is only for TTI switching on the secondary uplink frequency. For the primary frequency, the existing TTI switching can be reused with some minor changes.
Proposal: It is proposed RAN2 to discuss the RRC reconfiguration and enhanced TTI switching in MC enhancements.

3
Conclusion

In this document, 10ms TTI configuration and switching are discussed and it is proposed,
Proposal: It is proposed RAN2 to discuss the RRC reconfiguration and enhanced TTI switching in MC enhancements.
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