Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #62bis
R2-083327
Warsaw, Poland
June 30th – July 4th 2008

Agenda item:

7.4.8
Source:
Nokia Corporation, Nokia Siemens Networks
Title:
Need of uplink acknowledgement for serving cell change enhancement proposal
Document for:

Discussion & decision
1
Introduction

In RAN #39 new work item for HS-DSCH serving cell change enhancements was agreed with the objective to specify necessary enhancements to the HS-DSCH serving cell change procedure. [1] Work item was started since the preceding study item had come to conclusion that performance of serving cell change could be improved in some challenging environments.
One proposal for serving cell change enhancement was presented in [2], where it is left open whether separate acknowledgement is needed for HS-SCCH used to signal serving cell change. Separate acknowledgement would thus be used in addition to RRC layer physical channel reconfiguration complete message. Purpose of this document is to discuss this issue.
2
Results
It is assumed that if bicasting is not used then acknowledgement signalling is needed only to increase reliability of serving cell change command. In case where data transmission is continued from source cell simultaneously with SCC command from target cell there is a problem with HARQ ACK that it is needed for acknowledgement of data. Even if data does not happen to be transmitted during the instant when SCC command is signalled then another problem is that in case where base stations have same timing it can not be distinguished in target base station which transmission was acknowledgement meant for. Thus it would be beneficial if acknowledgement would not be needed at all. To see if this is possible reliability of serving cell change signalling via HS-SCCH has been studied by using system simulations.
Simulation environment used to derive results presented in this contribution was similar to the one used for macro and Manhattan results presented in [3] and [4]. Simulation parameters are presented in detail in Annex A.
In simulations transmission of HS-SCCH from target cell starts 100ms (HSDPA handover delay) after event 1D has been triggered. HS-SCCH is transmitted either once or several times. Number of transmissions is shown by parameter n. To reduce effect of correlated fading between transmissions different time intervals between transmissions have been simulated. Results are shown as SCC command error rate vs. time interval between HS-SCCH transmissions.
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Figure 1 Error rate in macro 3km/h
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Figure 2 Error rate in macro 30km/h
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Figure 3 Error rate in Manhattan 3km/h
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Figure 4 Error rate in Manhattan 30km/h



As can be seen results show that separate uplink acknowledgement is not needed since low enough error rate can be achieved without using it. Even in Manhattan it is possible to go below 0.2% error probability using reasonable HS-SCCH transmission power. This can be considered as sufficient improvement compared to starting point in [4].
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Conclusion
Simulation results of HS-SCCH performance both in macro and Manhattan environments were presented. Results show that high enough reliability for serving cell change command can be achieved by transmitting HS-SCCH repeatedly. This implies that introducing a separate acknowledgement is not necessary and it would introduce yet another step of signaling that could fail. 
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Annex A

Macro scenario is presented in Figure 5. It consists of 7 base station sites with 3 sectors each resulting in a layout of 21 hexagonal cells. The scenario a so called wrap-around scenario, where the UE mobility is limited around the center cells, but the cell transmissions are replicated outside the mobility area to offer more realistic interference situation for every UE in the network. A UE is able to make a handover to the outer cells but if it moves outside the mobility area, its position is moved to the opposite side of the mobility area.
Manhattan scenario consists of 132 buildings and 72 Node B's distributed in the streets between them. UEs move along the streets and when entering street crossings they either turn or continue straight. Propagation model is based on UMTS 30.03 path loss model for pedestrian test environment.

Manhattan scenario used for simulations is similar to one explained above but the used scenario has been cut from 72 cells and limited to 32 cells. Manhattan scenario with 32 cells is illustrated in Figure 6.
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Figure 5 Wrap around macro scenario
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Figure 6 32 cell Manhattan scenario
Table 1 Main simulation parameters for macro error probability simulations
	Simulation parameter
	Values

	Simulation time
	360 s

	Number of cells
	21

	Theoretical cell size
	933 m

	Site-to-site distance
	2800 m

	Node B max Tx power
	20 W

	HS-DSCH power
	8 W

	HS-SCCH power
	Static 2 W

	Pilot power
	2 W

	Node B antenna type
	3-sector

	Cell type
	Wrap-around macro

	Cellular layout
	Hexagonal

	Propagation resolution
	50 m

	Channel model
	Vehicular A

	UE velocity
	3, 30 km/h

	Shadowing log-normal standard deviation [dB]
	8

	Correlation distance
	50

	HSDPA handover delay
	100 ms

	Time to trigger
	100 ms

	Guard Period
	500 ms


Table 2 Main simulation parameters for Manhattan error probability simulations
	Simulation parameter
	Values

	Simulation time
	360 s

	Node B max Tx power
	15 W

	HS-DSCH power
	8 W

	HS-SCCH power
	Static 2 W

	Pilot power
	2 W

	Node B antenna type
	Omni-directional

	Cellular layout
	Manhattan grid

	Building dimensions
	200 m (l) x 200 m (w) x 100 m (h) 

	Street width
	25 m

	Propagation resolution
	5 m

	Channel model
	Pedestrian A

	UE velocity
	3, 30 km/h

	Turn probability in crossings
	50 %

	Shadowing log-normal standard deviation [dB]
	8

	Correlation distance
	50

	HSDPA handover delay
	100 ms

	Time to trigger
	100 ms

	Guard Period
	500 ms


