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1. Introduction

In RAN#72, a WID on Multi-carrier enhancements for UMTS was agreed [1]. The objective of this work item is as below:
· Specify new configurations: 2ms+10ms and 10ms+10ms TTI, for DC-HSUPA and DB-DC-HSUPA scenarios.

· Specify support for the basic functionality, e.g., only support for RRC based (re)configuration.
In the contribution we discuss the new configurations and the potential impacts to existing mechanisms for further considerations in this work item.
2. Considerations on new configurations
In WID [1], the following new configurations are to be specified:

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

Scenario 2: 2ms +10ms configuration for DC HSUPA

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

Scenario 4: 10ms +10ms configuration for DC HSUPA
In this contribution, some design considerations would be further discussed including the power scaling rules and design of HS-SCCH order for TTI switching.
2.1 Power Scaling
When the UE total transmission power exceeds the maximum transmission power, the UE shall scale the power on part of channels. In current specification [2], the power of E-DPDCH on the carrier with the largest DPCCH power shall be reduced firstly and the general procedure is shown in Figure 1. The legacy rule was specified mainly based on DB-DC/DC 2ms+2ms TTI configuration.
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Figure 1 the general procedure of power scaling for multicarrier scenario

However, when the new TTI configurations are introduced, power scaling would be reconsidered in order not to have too much impact to the total throughput for DB-DC/DC 2ms +10ms and DB-DC/DC 10ms +10ms. Both band differences and TTI length differences will have impact to the total throughout. For example, in DB case, there would be as much as 7.2 dB path loss difference between 900MHz band and 2GHz band [2]. Link efficiency on 900MHz band would be much higher than that on 2GHz band and scaling down the power on the 2GHz band would have smaller impact to the total throughput. For 2ms +10ms TTI, 2ms TTI would enjoy a higher link efficiency than the 10ms TTI and similarly, scaling down the power on the 10ms TTI would have smaller impact to the total throughput.
Proposal 1: Discuss power scaling rules for the new configurations.
2.2 Considerations on TTI switching

For multicarrier scenario, the UE suffers the different transmission quality for each carrier as the UE’s location changes and it is better for the UE to switch the TTI as soon as possible. HS-SCCH order for switching the E-DCH TTI for single carrier has been specified in TS25.212 [3]. According to [3], 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.
Table 14B.3A: Orders for switching the E-DCH TTI
	Extended
Order Type
	Order Type
	Order Mapping
	Interpretation

	xeodt,1, xeodt,2
	xodt,1, xodt,2, xodt,3
	xord,1
	xord,2
	xord,3
	

	11
	011
	0
	0
	0
	TTI switch order from 2ms to 10ms

	
	
	0
	0
	1
	TTI switch order from 10ms to 2ms

	
	
	0
	1
	0
	Unused (Reserved)

	
	
	0
	1
	1
	Unused (Reserved)

	
	
	1
	0
	0
	Unused (Reserved)

	
	
	1
	0
	1
	Unused (Reserved)

	
	
	1
	1
	0
	Unused (Reserved)

	
	
	1
	1
	1
	Unused (Reserved)


When several TTI configurations for dual carrier are introduced, HS-SCCH order for TTI switching for dual carrier could also be introduced. The detailed cases for enhanced TTI switching are shown in [4] and [5].
According to TR 25.707 [5], there could be two options for TTI switching orders: 
Option 1: a single order controls the TTI length for both of the carriers at once; 
Option 2: TTI switching is implemented independently for each uplink carrier, which means that a HS-SCCH order only controls the TTI length of one carrier.
For Option 1, as shown in Figure 2, it can be observed that at most 12 orders may be needed. However, according to Table 14B.3A, there are only 3 bits available for the TTI switching orders, meaning that it is possible to define 8 orders at the most. In addition, 2 of the orders have already been occupied by legacy behaviour. In order to support the TTI switching for the new configurations, the design of HS-SCCH order would be further discussed.
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Figure 2 Possible cases for enhanced TTI switching
Proposal 2: Discuss the design of HS-SCCH order for TTI switching considering the new configurations.
3. Conclusion
In this contribution, some considerations on TTI switching and power scaling for MC enhancements are discussed. 
Proposal 1: Discuss power scaling rules for the new configurations.
Proposal 2: Discuss the design of HS-SCCH order for TTI switching considering the new configurations.
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