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1 Introduction

In this contribution, we first show some system throughput improvement by switching between 2ms and 10ms TTI transport channels for E-DCH.  The switching between 2ms and 10ms transport channels for E-DCH allows the system to further optimize on the radio resource management.  The designed 10ms and 2ms TTI transport channel structures have advantages and limitations in different areas of the radio channel conditions, scheduling control strategies, and resource management.  Especially as only one transport channel at a time is set for the E-DCH, it is important to support the switching of 2ms and 10ms TTI transport channel based on the referential radio channel conditions in order to efficiently manage radio resources.  

_______________________________________________________________________________________________

2 System Performance with 2ms and 10ms TTI switching

The 2ms and 10ms TTI have its own advantage in the system performance.  The 2ms transport channel in E-DCH has the advantage of providing the higher data rate in comparison with 10ms transport channel when radio channel condition is good. However, the fraction of the overhead power of the 2ms TTI is relatively higher than that of 10ms TTI.  If the radio channel condition is bad, the data rate is low and the fraction of the overhead power increases.  Then, the 10 ms TTI has the advantage in the system throughput performance over that of the 2 ms TTI.  Switching combines the strength of the 2ms and 10ms TTI in the E-DCH system design, and increases  system throughput performance.

The proposal is to discuss the switching mechanism between 2ms TTI and 10ms TTI based on the radio channel condition.  The principle of switching is to have UE using the 2ms TTI transport channel in good radio channel environments and 10ms TTI transport channel in bad radio channel conditions. The coverage area for the E-DCH system with the TTI switching based on the radio channel condition would be the union of those of systems with 2ms or 10ms only without TTI switching. Figure 1 shows that the system throughput results of 2ms TTI only, 10ms TTI only, and switching of the 2 and 10ms TTI with different RoT outage rate.  The system simulation parameters are shown in Annex.  From Figure 1, we could see the system throughput performance increase around 10% at 1% of the RoT outage.  
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3 The Switching mechanism for E-DCH

In order to trigger proper switching point, a mechanism needs to be defined:

· Event: An event of the TTI switching needs to be defined, which could be a Node B or a UE associated event.  The control parameters defined in the event are specified by the RNC through the L-3 signalling in the beginning of the E-DCH setup.   

· Measurements in the Event: The associated event driven measurement needs to be specified. The measurement type and the parameters defined in the measurement to trigger the TTI switching are specified by the RNC through the L-3 signalling in the beginning of the E-DCH setup.

· Event Reporting:  The report of the TTI switching event needs to be specified. 

3.1 Switching through L-3 signaling 

The switching between 2ms and 10ms TTI transport channel can be accomplished by the reconfiguration message through the L-3 RRC and NBAP signalling.  However, the Reconfiguration signaling message is initiated by the RNC.  A new event report and time to trigger for the TTI switching needs to be defined and specified.  A possible drawback of the L-3 signalling is the potential performance loss due to the delay time between the trigger point and the switching point.  

3.2 Switching through L-1 or L-2 signalling

The switching through L-1 or L-2 signalling is currently not considered and would require to define L-1 or L-2 control messages.  The L-1 control message could be embedded in the E-TFI fields without defining a new field. The detailed mechanism for the L-1 control is FFS.  The L-2 control messages could be defined at MAC-e protocol to indicate the timing switching.  The dynamic switching through L-1 or L-2 signaling would have a smaller delay time between the trigger point and the switching time than the L3 signalling approach.  It is FFS to quantify the performance improvement due to L1-/L 2 signalling as compared to L3 signalling. ______________________________________________________________________________________________

4 Conclusion

The system performance results show that the TTI switching based on the radio channel condition provides the system around 10% throughput improvement over 2ms or 10ms TTI only system. The coverage area of system with the 2ms and 10ms TTI switching would be the union of those of the purely 2ms or 10ms TTI system.  The E-DCH system with TTI switching provides the benefit of the system throughput improvement and maximum coverage area.  In order to provide the system throughput improvement, a mechanism for the TTI switching is required. Currently, the WA is to have L-3 reconfiguration message to trigger the switching. We propose that the group discusses the triggers for the switching mechanism and if there is a need for a faster L1/L2 mechanism.
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Annex:

The system simulation parameters are shown in Table 1.

	Parameter
	Assumption
	Comments

	Channel model
	Mixed
	PA3:30%, PB3:30%, VA30:20%, VA120:20%

	Cellular layout
	12sites, 3cell, wrap-around
	Site to site distance: 2500m

	Pathloss model
	Hata model
	H_bs=25, H_ue=1.5, extra loss=5dB

	Shadowing
	8dB
	

	Correlation length
	110m
	

	Site to Site correlation
	0.5
	

	Simulation duration
	100s
	

	Receiver noise power
	-105.9dBm
	

	Number of Ues
	10 per cell
	

	Traffic model
	Full buffer
	

	TTI
	2ms, 10ms
	

	Mac-d PDU size
	10ms : 320 bits  

 2ms: 128 bits
	

	Min set
	0 1
	

	Scheduler
	Proportional Fair
	Time constant: 10

 Delay: 1TTI

	Scheduling scheme
	Rate only
	

	UE Scheduling Mode for SHO
	Most Conservative
	

	HARQ
	2ms: 4 processes, Up to 6Tx

10ms: 4 processes, Up to 2Tx
	

	
	
	

	Maximum UE transmit power
	21dBm
	

	Inner loop power control
	Enabled
	1dB step, 1500Hz, 4% error 

	Outer loop power control
	Enabled
	0.5dB step, FER=1%

	E-DPCCH
	ON
	2ms: 1dB   10ms :-7dB

	Active set size
	3
	Maximum size

	Soft Handover 
	Enabled 
	


Table 1 System simulation parameters
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