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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.
Nokia and NSN proposal for enhancement was presented in [2]. Purpose of this document is to discuss some issues related to performance of proposed scheme. 
2
Results
Simulation environment used to derive results presented in this contribution was similar to the one used for Manhattan results presented in [3]. Simulation parameters are presented in detail in Annex A.
Serving cell change procedure presented in [2] has the idea that UE adds a specific indicator to measurement report showing that UE will change to reported cell after some preconfigured time indicated by signaled CFN. Network then has some time to prevent cell change by sending specific “stay where you are” or network veto message. Benefit of proposed procedure is that veto message needs to be transmitted only in relatively rare case when cell change is prevented by the network whereas in the more common case message transmission is not needed.
Capacity of VoIP as a function of user limit per cell is shown in Figure 1. VoIP capacity in unlimited case is roughly 75 users/cell as shown by the blue curve. VoIP capacity is here defined according to 5% outage. As can be seen the capacity is severely reduced when number of users per cell is limited to relatively low values. Thus it can be concluded that at least in Manhattan case user limit must be significantly higher than VoIP capacity in unlimited case.
Percentage of serving cell changes prevented by the network is shown in Table 1 as a function of user limit together with percentage of cases where UE ends to a wrong cell due to failed veto message reception. As can be seen the prevention percentage is rather low when limit is high enough that impact to capacity is negligible. Percentage of failed SCCs is calculated by using error probability of 2%, which is assumed to be reasonable error rate in Manhattan environment. Some error rate simulation results are shown in Table 2. Results show that 2% is achievable and reasonable assumption.
Simulations show that veto message failures have negligible impact to failure of serving cell change in Manhattan environment. 
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Figure 1 VoIP capacity as a function of user limit per cell.

Table 1 Failure of SCC due to veto message failure
[image: image2.emf]2200 terms

Percentage Percentage Percentage Percentage

of cancelled of failed of cancelled of failed

SCCs SCC due to SCCs SCC due to

failing veto failing veto

Limit 110 4.31% 0.09% 20.78% 0.42%

Limit 130 0.80% 0.02% 4.28% 0.09%

Limit 160 0.00% 0.00% 0.50% 0.01%

2600 terms


Table 2 Veto message failure rate in Manhattan environment
[image: image3.emf]L1 measurement veto error

filter length [ms] TTT [ms] rate [%]

200 0 1.70%

200 100 1.60%

400 0 2.80%

400 100 2.20%
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Conclusion
Simulation results of VoIP capacity in Manhattan environment were presented with different user number limits. Results show that veto message error probability has negligible impact to serving cell change failures
. 
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Annex A

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 2.
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Figure 2 32 cell Manhattan scenario
Table 3 Main simulation parameters for Manhattan SRB 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
	PC

	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
	30 km/h

	Turn probability in crossings
	50 %

	Shadowing log-normal standard deviation [dB]
	8

	Correlation distance
	50

	HSDPA handover delay
	200 ms

	Max no of SRBs sent per SRB period
	3

	Time to trigger
	[0, 100] ms

	Guard Period
	500 ms


Table 4 General parameters for VoIP simulations in manhattan scenarios
	Parameter
	Value(s)
	Explanation

	Simulation time
	200 [s]
	

	Channel model
	Pedestrian A
	

	Cellular layout
	Manhattan grid
	

	Number of cells
	32
	

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

	Street width
	25 m
	

	Propagation resolution
	5 m
	

	User velocity
	3 km/h
	

	Total number of users
	2200, 2600
	Users are scattered randomly around the simulation scenario

	HSDPA handover delay
	10 ms
	Delay before handover actually comes into use after it has been triggered

	Time to trigger
	100 ms
	Time after serving HSDPA cell change is triggered after initial measurement if it is still better than current serving cell

	Guard Period
	500 ms
	Time how long user is prohibited to make another handover after completing one

	Power resources HSDPA
	15 [W]
	

	Power resources HS-DSCH
	10 [W]
	

	Power resources HS-SCCH
	1.25 [W]
	Per multiplexed user

	Code resources HS-DSCH
	10 [multicode]
	

	Packet scheduling algorithm
	VoIP optimized Proportional Fair with dynamic resource allocation
	

	Number of HS-SCCH
	4
	

	Maximum number of transmissions
	4
	

	RLC PDU size
	320 [bits]
	

	Number of SAW channels
	6
	

	Average call length
	40 [s]
	

	Minimum call length
	20 [s]
	

	Maximum call length
	60 [s]
	

	Average activity period
	3 [s]
	

	Average silence period
	3 [s]
	

	Probability to start in silence
	0.5
	

	Packet inter arrival time
	20 [ms]
	Assuming robust header compression, corresponds to 15.2 kbps.

	Packet size
	38 [bytes]
	

	VoIP packet delay budget
	80 [ms]
	

	Call drop threshold
	15 [%]
	The call is dropped if more than the threshold percentage of VoIP packets are not received correctly within delay budget, when measured over the observation window length

	Drop observation window length
	5 [s]
	

	Call outage threshold
	5 [%]
	The call is counted to be in outage if more than the threshold percentage of VoIP packets are not received correctly within delay budget, when measured over the observation window length


