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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, the TTI configuration for enhanced TTI switching will be discussed.
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

The initial/reconfiguration procedure are analyzed in [3] for these scenarios. Both RRC reconfiguration procedure and enhanced TTI switching procedure are proposed for MC enhancements.
2.2
Analysis

In current specification, the procedure of enhanced TTI switching on the secondary uplink frequency is not defined. In addition, mechanisms on filtered UPH reporting, HS-SCCH order and pre-configured TTI configuration on the secondary uplink frequency are not defined.
2.3
Solutions
2.3.1
Filtered UPH reporting on the secondary uplink frequency
In current specification, a Scheduling Information including UPH is reported independently on each of the Activated Uplink Frequencies. When the secondary uplink frequency is activated, the UE can perform the UPH measurement on this carrier. Then the Filtered UPH measurement result can be achieved on this frequency.

Similar as the existing TTI switching on the primary frequency, filtered UPH reporting on the secondary uplink frequency can be used to trigger the enhanced TTI switching on the secondary uplink frequency. As an possible solution, MAC Control PDU can be extended in order to support the filtered UPH reporting on the secondary uplink frequency.
2.3.2
TTI configuration and HS-SCCH order
Based on RAN1 LS, three configuration scenarios can be discussed for MC enhancement, and then the reconfiguration among these scenarios is needed and it is shown as below.
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Figure 1: TTI configuration in MC enhancement
Currently, the pre-configured TTI configuration is stored in the variable OTHER_TTI_EDCH_CONFIGURATION, and there are IE "2ms TTI Configuration Information" and IE "10ms TTI Configuration Information" inside.
For enhanced TTI switching in MC enhancements, the UE is required to store the pre-configured TTI configuration considering both the primary frequency and the secondary uplink frequency. So there may be two ways of pre-configured TTI configuration:
1.
pre-configured TTI configuration on primary and secondary uplink frequency is stored as a group

Then there are basically four groups:
- 2ms+2ms TTI configuration
- 2ms+10ms TTI configuration
- 10ms+2ms TTI configuration
- 10ms+10ms TTI configuration.
2.
pre-configured TTI configuration on primary and secondary uplink frequency is stored separately
Then there are basically two groups:
Primary frequency: 2ms TTI configuration, 10ms TTI configuration

Secondary uplink frequency: 2ms TTI configuration, 10ms TTI configuration

The two methods of pre-configured TTI configuration is summarized as below.
Table 1: TTI configuration in MC enhancements
	TTI configuration
	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 configuration on primary frequency is re-used (from the existing TTI switching mechanism)

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


After the network receives indications, the network may decide to perform TTI switching on the secondary uplink frequency and HS-SCCH order can be utilized.
There are two methods of sending HS-SCCH order.

Table 2: HS-SCCH order in MC enhancements
	HS-SCCH order
	A
	B

	Method
	The network can send the HS-SCCH order only on primary frequency, and the scope is both frequencies.
	The network can send the HS-SCCH order on either primary frequency or secondary uplink frequency, and the scope is per frequency, i.e. the UE only performs TTI switching on the frequency where the UE receives a TTI switching HS-SCCH order

	Analysis
	New orders may be needed
	New order may be needed, or some minor clarifications


With combining methods of TTI configuration and HS-SCCH order transmission, here is an enhanced TTI switching procedure.
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Figure 2: Enhanced TTI switching procedure for configuration 10ms TTI in MC enhancements

· HS-SCCH order method A
For TTI configuration method 1, since there are totally four groups, four new HS-SCCH orders are required. In step 2, if the UE reports filtered UPH of the secondary uplink frequency, the network can decide which pre-configured TTI configuration will be used and then send HS-SCCH order for that configuration.
For TTI configuration method 2, the TTI switching procedure is thus performed on each activated uplink frequency. For example, if the UE is configured with 2ms+2ms DC-HSUPA, and the network can send a HS-SCCH order of 2ms+10ms DC-HSUPA. After the UE receives the order, it can switch the TTI from 2ms to 10ms on the secondary uplink frequency, while keeps the 2ms TTI on the primary frequency.
· HS-SCCH order method B
TTI configuration method 2 is more appropriate than method 1, as the pre-configured TTI configuration is per frequency in method 2.
In step 2, if the UE reports filtered UPH either on the primary frequency or secondary uplink frequency, the network may trigger the TTI switching on the related frequency. The serving Node B may send HS-SCCH order on the related carrier to switch TTI configuration for the UE.

If the network would like to trigger the TTIs on both frequencies at the same time, it can send HS-SCCH order on both frequencies.
Based on above analysis, a short summary is shown as below.
Table 3: Solutions regarding pre-configured TTI configuration and HS-SCCH order

	Solutions
	1+A
	1+B
	2+A
	2+B

	Analysis
	4 new HS-SCCH orders are needed.
The UE needs to store as much as four pre-configured TTI configurations.
	Not suggested.
	4 new HS-SCCH orders are needed.

The UE needs to store pre-configured TTI configuration on the secondary uplink frequency.
	The UE needs to store pre-configured TTI configuration on the secondary uplink frequency.


Proposal: It is proposed RAN2 to discuss the TTI configuration methods in MC enhancements.

3
Conclusion

In this document, the specific procedures for enhanced TTI switching for secondary uplink frequency, especially TTI configuration are discussed. It is proposed,
Proposal: It is proposed RAN2 to discuss the TTI configuration methods in MC enhancements.
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