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1
Introduction
A VoIP traffic model has been given in [1], the traffic model of AMR over VoIP is shown in the figure bellow, where transient state comes first and then active periods and silent periods alternate with each other.
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From this figure, we can find the resource requirements for silent state and active states are different. To save the resource of silent state and save the power consumption of UE in the silent state, a state switch mechanism shall be introduced to inform UE and NodeB to switch the configuration for different states. In this contribution, we will analysis two potential state switch mechanism: implicit state switch mechanism and explicit state switch mechanism. 
2
Implicit state switch mechanism
The implicit state switch mechanism use the timer based DRX/DTX procedure. Several timers shall be maintained on both NodeB side and UE side.
Downlink

For Downlink, A timer based DRX mechanism can be used to deal with the state switch between active state and silent state, the procedure is depicted as below:
 
[image: image2.emf]Continuous HS-PDSCH

reception according to 

Rx Parttern

HS-SCCH and HS-PDSCH 

reception due to RX pattern for 

DRX mode; 

HS-PDSCH Blind decoding successfully

HS-PDSCH Blind decoding failed

HS-SCCH and HS-PDSCH reception 

due to RX pattern for DRX mode

5ms

Repetion period = 10ms

Inactivity_Threshold_for_UE_DRX_cycle = 20ms

DRX Cycle = 20ms

HS-SCCH order reception due to 

DRX pattern; H-RNTI detected

Continuous HS-PDSCH

reception according to 

Rx Parttern


1. When UE is in active state, UE shall receive HS-PDSCH continuously according to the Rx pattern configured by L3 signaling.
2. An inactivity timer shall be maintained on both side of NodeB and UE to detect the state switch between active state and silent state. If the timer times out, which means the UE will enter silent state, NodeB and UE shall enter DRX mode simultaneously, and UE shall receive the HS-PDSCH and HS-SCCH according to the Rx pattern for DRX mode configured by L3 signaling.
3. Once NodeB detects that UE will quit silent state and enter active state according to the buffer state of UE, NodeB shall send HS-SCCH order to notify UE to quite DRX mode. After receiving the HS-SCCH order, UE shall receive HS-PDSCH continuously according to the Rx pattern for the active state.

Uplink

Similar to the Downlink state switch mechanism, a timer based DTX mechanism can also be used. The procedure is depicted as below:
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1. When UE is in active state, UE shall send E-PUCH continuously according to the Tx pattern configured by L3 signaling.

2. An inactivity timer shall be maintained on both NodeB side and UE side to detect the state switch between active state and silent state. If the timer times out, NodeB and UE shall enter DTX mode simultaneously, UE shall send the E-PUCH according to the Tx pattern for DTX mode configured by L3 signalling. NodeB can reuse part of the UE’s physical resource by assigning the resource to other users by E-AGCH.
3. Once NodeB detects that UE will quit silent state and enter active state according to the buffer state in SI information. NodeB shall reserve the physical resource for the UE according to the Tx pattern for the active state. After receiving the ACK of the transmission of SI information, UE shall send E-PUCH continuously according to the Tx pattern configured by L3 signalling.
3
Explicit state switch mechanism
Compare to the implicit state switch mechanism, the explicit state switch mechanism use the fast reconfiguration procedure to change the physical resource for different states. In explicit state switch mechanism, no timer shall be maintained on UE side
Downlink

For Downlink, When NodeB detects the state switch according to the buffer state. NodeB shall use the HS-SCCH order to reconfigure the physical resource of the UE. The procedure is depicted as below:
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1. When NodeB detect the state switch from active to silent according to the buffer of UE, NodeB shall send reconfiguration command by HS-SCCH order to reconfigure the physical resource of UE. The physical resource include the channel code resource and Rx pattern
2. When NodeB detect the state switch from silent to active according to the buffer of UE, NodeB shall also use the HS-SCCH order to reconfigure the physical resource of UE.
Uplink

Similar to the Downlink explicit state switch mechanism, a fast reconfiguration procedure can also be used in uplink, the reconfiguration command shall be carried by E-AGCH. The procedure is depicted as below:
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1. When NodeB detect the state switch from active to silent according to the buffer state in SI information, NodeB shall send reconfiguration command by E-AGCH to reconfigure the physical resource of UE. The physical resource include the channel code resource and Tx pattern

2. When NodeB detect the state switch from silent to active according to the buffer state in SI information, NodeB shall also use the E-AGCH to reconfigure the physical resource of UE. 
4
Solution analysis

This part will compare the two mechanisms and point out their individual advantages and disadvantages which will help us make reasonable selection among them or put forward more optimal mechanisms.

Please refer to this table.

	Aspect of comparison
	Implicit state switch mechanism
	Explicit state switch mechanism

	Resource usage efficiency
	Low 
	High, NodeB can allocate suitable resource to UE according to the different state.

	Resource allocation flexibility
	Fixed
	Changeable, resource can be allocation dynamically in the fast reconfiguration procedure

	system procedure complexity
	High, several timer shall be maintained on both NodeB side and UE side
	Low, No timer shall be maintained on UE side.

	Control Channel Consumption
	Low
	High, HS-SCCH and E-AGCH shall be used to carry the reconfiguration command


According to above comparison, we think the explicit state switch mechanism is an optimal one
5
Conclusion
As a summary, following proposals are proposed.

Proposal1: For uplink and downlink, the same state switch mechanism shall be used.
Proposal2: Take the explicit state switch mechanism as the way forward, use the fast reconfiguration procedure to deal with the state switch between active state and silent state.
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