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4.8
Fully DTX’ed concept
4.8.1
Description of the concept
In the ConCon mode with fully DTX’ed concept, the transmission in uplink and downlink is stopped. This concept applies to HSUPA and HSUPA without DCH in both directions.
The concept consists of a number of procedures:

· ConCon initiation
· ConCon termination

· Power control restore procedure for uplink synchronization

· RL out-Sync detection
· Handover Procedure.
4.8.1.1
ConCon initiation
When Node B containing the HSPA serving cell detects that there is no data for both DL and UL for a period of time, Node B triggers the HSPA active phase to ConCon mode through the HS-SCCH signalling, and this procedure is confirmed by UE through an ACK in HS-DPCCH. The HS-SCCH signalling can be a special TBS value of HS-SCCH. 

4.8.1.2
ConCon termination
The ConCon termination procedure may be initiated by both Node B and UE when one of the following events occurs:
· Node B has some data to send

· Node B decides to initiate the power control restore procedure in 4.8.1.4

· UE has some data to send

· UE decides to initiate the power control restore procedure in 4.8.1.4

When Node B initiates ConCon termination procedure, it starts transmitting F-DPCH immediately. After UE detects the F-DPCH signal, it starts transmitting DPCCH, and when Node B detects the DPCCH signal, the ConCon mode is finished. 

When UE initiates ConCon termination procedure, it starts transmitting DPCCH immediately. After Node B detects the DPCCH signal, it starts transmitting F-DPCH, and when UE detects the F-DPCH signal, the ConCon mode is finished.

4.8.1.3
Physical layer features
Two power control methods may be applied during the initial phase of the ConCon termination, initial power setting method and power ramp-up method.

1. Initial power setting method
The UL initial power may be calculated by the following formula: 
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 denote the change of RTWP and CPICH RSCP. Alternatively, the UL initial power may be calculated using open loop power control as RL SETUP procedure.

2. Power ramp-up method
To avoid unnecessary interference to other UEs, a predefined power ramping strategy, as well as a power ramping threshold may be used during ConCon termination.
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Fig 1. UE power control procedure during ConCon termination
As shown in Fig 1, a “101…” sequence is used during ConCon termination, which ensures UE power could meet the requirement of Node B, and won’t ramping too fast. △thrd is used to restrict the interference.

If the ConCon termination is initiated by UE, the predefined power ramping sequence “101…” is applied in UE. UL TPC command on DPCCH should be fixed to “1” before F-DPCH is detected successfully, which will help Node B to judge the F-DPCH is detected by UE or not. On the other hand, if the ConCon termination is initiated by Node B, the predefined power ramping sequence “101…” should be applied on the DL TPC command, which will also be used for F-DPCH detection of UE.
For the DL, since Node B has no information to perform an open loop power control, the initial power of F-DPCH can be set to cover the cell during ConCon termination.

4.8.1.4
Power control restore procedure

Power control restore procedure may be initiated by Node B or UE. Either can work for ConCon, but only one of  them will be chosen.
Regarding to the selection of two synchronization approaches of fully DTX’ed concept, one consideration may be the harmonization with Gating concept, thus the Node B initiated PC restore is more appropriate due to it is controlled by Node B as in Gating concept
1. Power control restore procedure initiated by Node B
If  an UE stays in ConCon mode exceeds a certain time threshold, Node B will trigger the power control restore procedure. The length of the time in which UE stays in ConCon is related to the ability of Node B to maintain the uplink synchronization.
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Fig4.8.1.4-1. Power Control Restore Procedure

In order to keep the synchronization, Node B will set up a guard window of a number of chips on the either side of the receiver window for the UE during the termination of the ConCon. The relationship between the number of chips in the guard window and the time when the downlink/uplink transmission is stopped is regulated by formula

 n = (2*T*v*3.84*106/c(
Where n is the number of chips for the guard window; 3.84*106 is the chip rate; T is the time of DTX; v is the velocity of UE; and c is the speed of light.  For example, if UE is moving at 350km per hour, the time of DTX is 4 seconds for a guard window of 10 chips.

The guard window is only used for Node B to ensure the signal from UE is captured by the receiver during the ConCon termination. It will be released after ConCon is terminated.
2. Power control restore procedure initiated by UE

During ConCon mode, UE monitors the strength of CPICH RSCP. When the change of CPICH RSCP strength is above a certain threshold, UE will trigger the power control restore procedure. 

UE initiate the ConCon termination procedure. After that, when no_service_timer is out, Node B will trigger the ConCon initiation procedure again. Through the power control restore procedure, Node B can update the path position of UE, and CQI can be updated.

However, the power control restore procedure initiated by UE may be switched off by setting a rather high RSCP threshold to avoid unnecessary status transition, e.g., for micro cell environment, the path position of UE maybe not needs to be updated.
4.8.1.5
RL out-Sync detection

In ConCon mode using fully DTX’ed concept, no physical layer out-sync detection is available because no dedicated channel is transmitted. The RL out-sync detection is done accompanying with the following events:
· When Node B trigger the ConCon termination procedure, but receives no response from UE anyway, a RL_OUTSYNC signaling will be reported to RNC, and RNC will release the old RL.

· When UE trigger the ConCon termination procedure, but receives no response from Node B anyway, UE will use the RACH to send CELL_UPDATE to RNC, and RNC will release the old RL.
From the analysis in 4.8.1.4, if a UE in ConCon mode is out-sync, the maximum time delay before its resources is released from network is determined by the time threshold setting. It is worth to be noted that UE could also judge F-DPCH out-sync through the time threshold setting, if UE is notified about the setting.
4.8.1.6 Handover Procedure

For fully DTX’ed concept, normal RL synchronisation procedure is not performed during ConCon mode. Therefore, in handover, the RLS in the Node B that doesn’t contain the serving cell will need to know whether the RLS is in ConCon mode or not. This information can be transmitted from the Node B containing the serving cell to other Node Bs in the active set through control FP. The time delay of FP transmission is around 50ms. This procedure is shown in Fig. 4.8.1.6-1. 
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Fig.4.8.1.6-1. RL status information transmission procedure

4.8.2
Analysis of the concept
4.8.2.1
Link Simulation

1. Link Simulation assumptions
Table 4.8.2.1-1 Link simulation assumptions on Fully DTX’ed concept for ConCon mode
	Parameter
	Value

	Channel environment
	AWGN, PA3, VA30

	Initial status
	Fully DTX’ed

	Path Search
	Real

	Channel estimate
	Real

	UL slot format
	0

	DL slot format
	F-DPCH

	Receive diversity
	2 antenna

	Inner loop PC
	Off

	Outer loop PC
	Off

	UL DPCCH power
	Set different initial Ec/No value (-37.1dB, -30.1dB, -27.1dB), then ramping 1dB every 3slots.

	DL F-DPCH power
	Fixed to cover the cell

	DL False Alarm
	0.1％

	DL TPC Pattern
	{1,0,1,......}

	DL Ior/Ioc
	0dB

	Statistics number
	5000 for each case


Definition of UL DPCCH detection: Node B detects the SIR of UL DPCCH over 3 slots is above -2 dB.

Definition of DL F-DPCH detection: UE detects the energy of DL F-DPCH over a threshold corresponding to 0.1% false alarm. The detection is done based on the “101…” sequence of DL TPC command.
2. Link Simulation results
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Fig 4.8.2.1-1. Miss detection Probability of F-DPCH on AWGN channel
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Fig 4.8.2.1-2. Miss detection Probability of F-DPCH on PA3 channel
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Fig 4.8.2.1-3. Miss detection Probability of F-DPCH on VA30 channel
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Fig 4.8.2.1-4. Time delay of ConCon termination on PA3 channel
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Fig 4.8.2.1-5. Time delay of ConCon termination on VA30 channel

3. Link Simulation Conclusion

Link simulations show that the time delay for ConCon termination can be well controlled less than 45ms. Typical time delay is 10~20ms.

4.8.2.2
System Simulation

1. System Simulation assumptions
Table 4.8.2.2-1 System simulation assumptions on Fully DTX’ed concept for ConCon mode
	Parameter

	Value
	comments

	Inter site distance
	1km
	

	Cell configuration
	TU, Macrocell
	

	UE speed
	3km/h
	

	UE category
	Category 5
	

	Frame Size
	10ms TTI
	

	Number of HARQ
	4
	

	Max. number of L1 transmissions
	10
	

	Ref. ETFCI
	Table 0, Index 44
	Ref. Mac-e PDU size  = 687

	Ref. Beta_ed
	0dB
	

	Beta_ec
	-1.9dB
	

	CQI period
	10ms
	

	Beta_hs
	0dB
	

	Traffic Model
	FTP
	

	File size
	Lognormal, Mean = 100Kbytes, 

Std. Dev. = 36.1Kbytes
	

	Inter-request time
	Exponential, Mean = 90sec.
	

	ConCon initiation delay time
	100ms
	ConCon initiation procedure will not be triggered if the time the UE has been in active phase less than the parameter.

	Initial transmission power of UL DPCCH when ConCon terminated
	Last stored power before entering ConCon
	

	PC restore period
	4s
	


2. System Simulation results
Only uplink performance is considered in the simulation. The results are shown in Fig 4.8.2.2-1. The simulations show that about 85% capacity increasing is achieved from fully DTX’ed concept.
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Fig 4.8.2.2-1: Noise rise vs. user number
3. System Simulation Conclusion

The system simulation results show that about 85% capacity increasing is achieved from fully DTX’ed concept under the certain simulation assumptions.
4.8.3
Benefits of the concept

1. Theoretically, the only limitation of ConCon mode user number is the DL code resources assigned for F-DPCH.
4.8.4
Open issues of the concept

4.A
Summary of technical concepts and possible combinations

4.A.1
Overview of the technical concepts

	section
	technical concept
	alternatives (if any)
	ConCon initiation
	ConCon termination
	comments

	
	
	
	trigger
	signalling
	UE action
	Node B action
	trigger
	signalling
	UE action
	Node B action
	

	4.1
	new DPCCH slot format
	-
	
	
	
	
	
	
	
	
	note 1

	4.2
	UL DPCCH gating
	-
	UL inactivity and no HS-DPCCH transmission (nothing else than DPCCH to transmit in the slot)
	-
	Transmit DPCCH only in predefined slots
	-
	E-DCH or HS-DPCCH transmission
	-
	- 

(Start transmitting as in rel’6)
	- 

(Start receiving as in rel’6)
	DPCCH DTX detection in the beginning of each TTI in slots where no predefined DPCCH transmission

	4.3.1.1
	SIR target reduction
	L1 signalling
	expiry of a timer which is started after MAC-e scheduler in Node B has noticed via scheduling information that MAC-e buffer in the UE is empty
	HS-SCCH signalling to UE (to inform UE about ConCon initiation and to trigger corresponding UE behaviour); signalling only in non-VoIP case)
	autonomous UL DPCCH power reduction; application of a power offset on HS-DPCCH and/or UL DPCCH in case of DL activity while UL is inactive is ffs
	UL DPCCH SIR_target reduction in serving Node B
	new data arriving in UE's MAC-e buffer
	specific E-DPCCH sequence from UE which is then confirmed by HS-SCCH from Node B (for VoIP signalling only needed after longer inactivity)
	autonomous UL DPCCH power increase back to normal; then no further beta_hs boost required; start of E-DPDCH transmission
	setting back of UL DPCCH SIR_target to normal in serving Node B
	

	4.3.1.2
	SIR target reduction
	L2 signalling
	
	
	
	
	
	
	
	
	

	4.3.1.3
	SIR target reduction
	rules
	
	
	
	
	
	
	
	
	

	4.4.1.1
	CQI off
	L1 signalling
	empty MAC-hs buffer in Node B for some time
	request from Node B to UE via HS-SCCH
	switching off CQI reporting (but storing reporting cycle)
	trigger UE to switch off CQI
	new data arriving in Node B's MAC-hs buffer
	request from Node B to UE via HS-SCCH
	restart CQI reporting with last reporting cycle
	trigger UE to switch on CQI (first DL transmission may use former CQI or small CQI)
	

	4.4.1.2
	CQI off
	L2 signalling
	
	
	
	
	
	
	
	
	

	4.4.1.3
	CQI reduction
	rules
	
	
	
	
	
	
	
	
	

	4.5
	DRX at UE
	-
	
	
	
	
	
	
	
	
	

	4.8
	Fully DTX’ed concept
	
	Node B containing the HSPA serving cell detects that there is no data for both DL and UL for a period of time
	HS-SCCH signalling
	Switch off transmitter
	Switch off transmitter to the certain UE
	1. UE has data to send; 2. Node B has data to send; 3. PCPICH RSCP change exceeds a threshold; 4. Time in ConCon mode exceeds a threshold.
	Implicit signalling by DPCCH/F-DPCH detection
	Restart sending DPCCH
	Restart sending F-DPCH
	No signal is send in ConCon mode for both UL and DL.


note 1:
How dynamic the switching to a new DPCCH slot format should be is FFS. For example, the use of the new DPCCH slot format could be considered during at least some of the active periods.

4.A.2
Overview of possible combinations of technical concepts

	concepts ->

vs.

combinations
	new DPCCH slot format (4.1)
	UL DPCCH gating (4.2)
	SIR target reduction with L1 signalling (4.3.1.1)
	SIR target reduction with L2 signalling (4.3.1.2)
	SIR target reduction with rules (4.3.1.3)
	CQI off with L1 signalling (4.4.1.1)
	CQI off with L2 signalling (4.4.1.2)
	CQI reduction with rules (4.4.1.3)
	DRX at UE (4.5)
	Fully DTX’ed concept (4.8)
	comments

	1.
	
	
	X
	
	
	X
	
	
	
	
	consistent signalling approach

	2.
	(X)
Note 1
	X
	
	
	
	
	
	(X)
Note 2
	(X)
Note 3
	
	One combination could contain all, any or none of the concepts marked with (X).

	3.
	(X)
Note 1
	X
	
	
	
	(X)
Note 2
	
	
	(X)
Note 3
	
	One combination could contain all, any or none of the concepts marked with (X).

	4.
	
	(X)
Note4
	
	
	
	(X)
Note5
	
	
	(X)
Note6
	X

	One combination can contain all, any or none of the concepts marked with (X).

	5.
	
	
	
	
	
	
	
	
	
	
	

	6.
	
	
	
	
	
	
	
	
	
	
	

	7.
	
	
	
	
	
	
	
	
	
	
	

	8.
	
	
	
	
	
	
	
	
	
	
	


Note: The numbering of the combinations in the table does not include any priority information.

Note 1: New DPCCH slot format could be used with DPCCH gating. It could e.g. contain a next slot E-DCH transmission indication

Note 2: CQI reporting frequency would enable larger gains for DPCCH gating

Note 3: DRX at UE allowed by DL transmission restrictions, but not required: no new/changes requirements for UE

Note 4: DPCCH gating can be used with Fully DTX’ed for real-time and non real-time services, respectively

Note 5: CQI off concept is a basic feature of fully DTX’ed concept.
Note 6: DRX at UE will further lower battery consumption for Fully DTX’ed
-------------------------------End of Text Proposal----------------------------------------------
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