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1 Introduction

In RAN2#67 several mobility event 1D related issues such as the definition of ‘used frequency’, primary carrier change and event 1D improvement were discussed. This contribution is focused on the primary carrier change issues.
2 Discussion

2.1 The necessity of primary carrier change
DC-HSUPA shall be able to perform primary carrier change in handover scenarios [1]. Generally, there are 3 scenarios that need primary carrier change.

Scenario 1: A UE is handed over from a serving DC-HSUPA cell to a single carrier cell whose carrier frequency is the same as the secondary carrier of the serving cell. As shown in figure 1, the UE makes an event report to the network which results in changing the primary carrier to the only carrier of the target cell.
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Figure 1.  Primary carrier change at handover to a cell with secondary carrier only

Scenario 2: A UE is handed over between dual-carrier cells and the best carrier in the new cell has a frequency different from that of the primary carrier in the original cell. The UE makes an event report which results in the network changing the primary carrier to frequency 2 of the new cell.
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Figure 2.  Primary carrier change at handover to a cell with the secondary carrier is better
Scenario 3: The UE makes event reports which lead to the network changing the primary carrier to the carrier with best channel quality if a secondary carrier becomes better than the currently used primary carrier. In this scenario system performance is improved (for reasons similar to scenario 2).
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Figure 3.  Primary carrier change in non-handover case

The UTRAN shall be able to perform primary carrier change for any of the scenarios discussed above.
2.2 Measurement for primary carrier change
In the single carrier system before Rel-8, event 1x is defined for intra-frequency measurement of the used frequency, while event 2x is defined for inter-frequency measurement of the non-used frequency. An intra-frequency measurement is used for handover to the cell with the same frequency, and an inter-frequency measurement is used for handover to the cell with a different frequency. However, an intra frequency measurement might be used for DC HSUPA in Rel-9.

There are 2 possibilities  
1. primary carrier change could be via an inter-frequency handover due to a change of the primary carrier frequency if an inter-frequency event report is used.
2. if both frequencies are regarded as used frequencies then primary carrier change could be via an intra-frequency handover if an intra-frequency event report is used. 
Then there are two possible methods to perform the measurement for primary carrier change:
Alternative 1: Treat the primary carrier change as a inter-frequency measurement (using event 2A or 2B ).

Alternative 2: Treat the primary carrier change as a used-frequency measurement, using two new events 1K or 1L (1K is triggered when a secondary carrier becomes better than the currently using primary carrier, 1L is triggered when the primary carrier becomes below a certain threshold and a secondary carrier becomes above a certain threshold.)
Alternative 1 is as is used for the single carrier system. However, considering 2A or 2B is designed for non-used frequency originally, the parameters of 2A or 2B for primary carrier change should be set according to the requirements related to primary carrier change. These might be different from the parameters of 2A or 2B for the non-used frequency. For example, the primary carrier change might be configured with a low threshold for performance purposes while the inter-frequency handover might be configured with a high threshold.  For 2B the parameters are set for each carrier independently, for primary carrier change and non-used frequency respectively. For 2A, there is only one parameter for all the non-used frequencies and the primary carrier change would use this parameter. Alternative 2 seems straightforward but it makes the concept of inter frequency event reports and inter frequency handover ambiguous by using a procedure designed for non-used frequency to handle a used frequency. Alternative 2 handles this problem more clearly. However it may cause more change to specifications than the first method since some new events (e.g. 1K and 1L) would need to be specified.
Proposal 1: Use event 2A or 2B for primary carrier change.

3 Conclusion
We kindly ask to the group to discuss and agree the following proposals.
Proposal 1: Use event 2A or 2B for primary carrier change.
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