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1 Introduction
In RAN#72, a new work item Multi-Carrier Enhancements for UMTS was agreed [1]. One of the objectives of this WI is:
Specify new configurations: 2ms+10ms and 10ms+10ms TTI, for DC-HSUPA and DB-DC-HSUPA scenarios.
In this paper, enhanced TTI switching procedure is analyzed and proposed.
2 Discussion
2.1
Analysis
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 as soon as possible.

In Rel-12, enhanced TTI switching feature was introduced, but it can be only used for single frequency case. With introduction of MC enhancements, there will be totally four DC-HSUPA cases, i.e. 2ms+2ms, 2ms+10ms, 10ms+2ms and 10ms+10ms. Between any two DC-HSUPA cases, it is beneficial to allow TTI switching on either primary frequency or secondary frequency or both, because it will be faster than RRC reconfiguration procedures.
Proposal 1: It is proposed RAN2 to agree enhanced TTI switching between two DC-HSUPA cases.

2.2
Solution
According to the WI [1], 2ms+10ms and 10ms+10ms TTI shall be supported. In current TR [2], there are many methods of pre-configuration and HS-SCCH order for enhanced TTI switching.
For pre-configured TTI, two methods are listed:
	Pre-configured TTI
	1
	2

	Method
	Stored as a group
	Stored separately

	Analysis
	The configuration parameters are more flexible for different combination.

The legacy variable for the primary frequency may not be used.
	Pre-configured TTI on primary frequency is re-used (from the existing TTI switching mechanism)

Pre-configured TTI on the secondary uplink frequency needs to be added


The solution 2 has less impacts on specification than solution 1. So solution 2 is proposed.
Proposal 2: It is proposed RAN2 to agree that the pre-configured TTI configuration can be stored separately.
In the TR [2], there are two kinds of HS-SCCH order: the network can send the HS-SCCH order only on primary frequency, and the scope is both frequencies (solution A); the network can send the HS-SCCH order on either primary or secondary uplink frequency, and the scope is per frequency (solution B).
According to [3] for switching the E-DCH TTI on primary frequency:
If the order is transmitted from the serving HS-DSCH cell or a secondary serving HS-DSCH cell, for this Order type, the meaning of the orders is listed in Table 14B.3A.

That means HS-SCCH order can be sent either on the primary or secondary frequency to switch the E-DCH TTI on the primary frequency. Then the first solution can be modified (combination control): the network can send the HS-SCCH order either on primary or secondary frequency, and the scope is both frequencies (separately control).

Solution A may consume less HS-SCCH orders than solution B for some cases. For example, if there is a switch between 2+2 and 10+10, solution B requires two HS-SCCH orders (one for each frequency), while solution A requires only one HS-SCCH order. For activation time setting, the legacy activation time could be applied to solution A, i.e. per UE activation time setting, and it may need further discussion for solution B because the order scope is per frequency.
For R12 TTI switching, two HS-SCCH orders were defined: 2ms to 10ms and 10ms to 2ms. For MC enhancement, the following possible TTI switching is shown in figure 1.
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Figure 1: Possible cases for enhanced TTI switching

In summary, it should be supported for the following enhanced TTI switching cases:
· From (2ms+10ms or 10ms+2ms or 10ms+10ms) to 2ms+2ms

· From (2ms+2ms or 10ms+2ms or 2ms+10ms) to 10ms+10ms

· From (2ms+2ms or 10ms+2ms or 10ms+10ms) to 2ms+10ms
· From (2ms+2ms or 2ms+10ms or 10ms+10ms) to 10ms+2ms

As the HS-SCCH order is defined in the RAN1, LS to RAN1 is needed.
Proposal 3: It is proposed RAN2 to agree the enhanced TTI switching cases and inform RAN1.
Since it is possible to switch TTI only on the secondary UL frequency, the filtered UPH on the secondary uplink frequency is needed for enhanced TTI switching procedure.

Proposal 4: It is proposed RAN2 to agree the filtered UPH on the secondary uplink frequency for enhanced TTI switching procedure.
3 Conclusion

In this paper, the enhanced TTI switching procedure is proposed and analyzed.
Proposal 1: It is proposed RAN2 to agree enhanced TTI switching between two DC-HSUPA cases.
Proposal 2: It is proposed RAN2 to agree that the pre-configured TTI configuration can be stored separately.
Proposal 3: It is proposed RAN2 to agree the enhanced TTI switching cases and inform RAN1.
Proposal 4: It is proposed RAN2 to agree the filtered UPH on the secondary uplink frequency for enhanced TTI switching procedure.
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