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1 Introduction
In Release 14 the work item Multi-carrier Enhancements for UMTS has been approved [1]. In this paper TTI switching for multi-carrier enhancements is discussed. 
2 Discussion
2.1 Background
In the past multi-carrier has been supported using a 2ms + 2ms configuration. In the release 14 work item for Multi-carrier Enhancements the following configurations will be additionally supported:
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
In release-12 the enhancement for TTI switching was introduced for single carrier, but so far there has been no support for multi-carrier scenarios. In the incoming LS from RAN1 [4] it has been agreed to introduce TTI switching also for multi-carrier scenarios. 
2.2 Solutions for TTI switching
At TTI switching the UE is configured with triggering information for a UPH report. When the triggering criteria are fulfilled the UE sends a MAC Control Information to the node B. For a single carrier scenario there is only one carrier where the MCI can be sent. For a multi-carrier scenario there are two carriers where the MCI could be sent. The scope of the MCI could be the primary or secondary carrier or both. There are different options:

1. The MCI is sent on the carrier where the triggering criteria are fulfilled. The scope of the MCI is the carrier where the MCI is sent. Two MCIs need to be sent in case the criteria are fulfilled on both carriers at the same time. 
2. The MCI is only sent on the primary carrier. The scope of the MCI is primary carrier or the secondary carrier. Two MCIs need to be sent in case the criteria are fulfilled on both carriers at the same time.

3. The MCI is only sent on the primary carrier. The scope of the MCI is primary carrier or the secondary carrier or both. Only one MCI needs to be sent in case the criteria are fulfilled on both carriers at the same time.

4. The MCI can be sent on any of the carriers. The scope of the MCI is primary carrier or the secondary carrier or both. Only one MCI needs to be sent in case the criteria are fulfilled on both carriers at the same time.
A similar discussion is taking place in RAN1 regarding the HS-SCCH orders defined in [3]. The same approach should preferably be taken for both the MCI and the HS-SCCH orders in order to have clearer and more consistent specifications. 

The first option above has been excluded in the discussion for HS-SCCH orders in RAN1. The current understanding in RAN1 is that four orders will be used (what has not been decided yet is the exact order mapping which is of no relevance for RAN2):
- Dual cell E-DCH TTI switch order to 2ms+2ms

- Dual cell E-DCH TTI switch order to 2ms+10ms

- Dual cell E-DCH TTI switch order to 10ms+2ms

- Dual cell E-DCH TTI switch order to 10ms+10ms
The understanding in RAN1 is that the orders can be sent on any of the carriers. Following the same approach in RAN2 for the MCI, option 4 above is the preferred choice.
Proposal 1: The MCI for TTI switching can be sent on any of the carriers. The scope of the MCI is primary carrier or secondary carrier or both.  
3 Summary
RAN2 is kindly asked to discuss the following proposal:
Proposal 1: The MCI for TTI switching can be sent on any of the carriers. The scope of the MCI is primary carrier or secondary carrier or both. 
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