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1 Introduction
This contribution provides some more consideration on the required time for serving cell change for the step-forward from the discussion of RAN WG1 and WG2 at the Kansas City. 
2 Delay aspect
In this document, the required time for serving cell change means the time duration between the UE’s measurement report (event 1D) and the completion of cell change preparation at source and target cell. This time duration comprises the transmission time of UE’s measurement report to SRNC and the time for SRNC to reconfigure each serving and target cell. 
2.1 UE ( SRNC

From the past 3GPP study on the delay budget [1], we can find some delay estimation. In the following figure the reference model and branch definitions used in the subsequent evaluation are shown.
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Figure 1: Reference Model and Branch Definition (copy from [1])

On this reference model, the study reports that;

The one-way delay estimation results for Real Time services are reported in the following table; delay definitions are reported below the table (the values reported are for downlink, in brackets the uplink figure).
Table 1: One-way Delay Estimation Results (copy form [1])
	Service (kbit/s)
	AMR (12.2)
	H.324 (32)
	H.324 (64)
	H.321 (384)

	One-way Delays
	Delay (ms)

	)
T1MIN delay
	49.2 (62.2)
	50.2 (63.2)
	50.2 (63.2)
	50.2 (63.2)

	)
T2MAX delay 
	71.8 (84.8)
	66.8 (79.8)
	66.8 (79.8)
	66.8 (79.8)

	
	
	
	
	


	)
T2MAX-T1MIN delay difference
	19 (19)
	14.5 (14.5)
	14.5 (14.5)
	14.5 (14.5)

	)
SRNC delay
	10 (7)
	5.5 (5.5)
	5.5 (5.5)
	5.5 (5.5)

	()
DRNC delay
	12 (10)
	13 (5.5)
	13 (5.5)
	13 (5.5)

	)
Node B delay
	22 (42)
	22 (43)
	22 (43)
	22 (43)


In case of ARM service, for example, the minimum uplink T1 branch delay is 62.2ms and the maximum uplink T2 branch delay is 81.2ms. [1]
2.2 HARQ transmission delay

Note that the table 1 does not capture the uplink HARQ operation. Therefore, uplink HARQ transmission delay and the reconfiguration delay from RNC to each cell should be added on top of above one-way delay estimation.
Table 2 shows the HARQ transmission delay according to the number of HARQ transmission per each E-DCH TTI length. For 2 ms TTI, it varies 2 ~ 50ms while it varies 10 ~ 130 ms for 10 ms TTI.
Table 2: HARQ transmission delay
	
	# of HARQ transmission
	HARQ transmission delay (ms)

	2ms TTI
	1
	2

	
	2
	18

	
	3
	34

	
	4
	50

	10ms TTI
	1
	10

	
	2
	50

	
	3
	90

	
	4
	130


2.3 SRNC ( each cell

In addition, the time for reconfiguration from SRNC to each serving and target cell would be;

· For the cell in the T1 branch: 22.2ms (including Iub delay and Node B processing delay) 
· For the cell in the T2 branch: 43.2ms (including Iur delay, DRNC processing delay, Iub delay and Node B processing delay) (The detailed value for each component can be found in [1].)
2.4 Overall delay
By compiling above estimations, the overall required time to reconfigure each cell since the UE’s measurement report can be summarized as in table 3.  
Table 3: Delay estimation from the UE’s measurement report to the completion of reconfiguration at each cell

	
	Overall delay

	2 ms TTI
	86.4 ~ 174.4 ms

	10 ms TTI
	94.4 ~ 254.4 ms


As shown in table 3, the overall delay spreads over the wider range due to the large variance of HARQ transmission delay as well as the difference in network configuration. Therefore, the synchronized approach with pre-configuration delay may introduce inefficiency on the setting of proper value of pre-configuration delay. In other words, once the pre-configuration delay is set to somewhat lager value to cover the worst case scenario, the UE cannot switch to the target cell even if the HARQ transmission is terminated earlier.
However, unsynchronized approach, by allowing simultaneous reception of HS-SCCHs from serving and target cell, would avoid this kind of situation. This is because the indication on the HS-SCCH from the target cell after the completion of cell change preparation at the target cell enables the UE to move to the target cell without unnecessary waiting until the pre-configured timing as in synchronized approach. It means that the dynamic cell change could be achieved rather than the synchronized approach. 
3 Conclusion
This document has analyzed the delay between the UE’s measurement report (event 1D) and the completion of cell change preparation at each cell. The estimation is derived based on one example reference model. The overall delay spreads over the wider range due to the large variance of HARQ transmission delay as well as the difference in network configuration. Therefore, it is proposed to take into account this aspect when we make a conclusion on the HS-DSCH serving cell change procedure.
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