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1
Introduction

Study item on HS-PDSCH serving cell change enhancements was agreed in RAN plenary meeting #38 [1]. Purpose of the study item is to evaluate HS-PDSCH serving cell change reliability in the context of real time services such as VoIP or CS over HS and determine possible enhancements needed. 
The purpose of this paper is to present system simulation results of current serving cell change mechanism in Manhattan environment to study the need for enhancement. Similar results in macro cell environment have been presented in [2] and some other simulation results in [3] and [4]. 
2 Simulations
2.1 Environment
In this section we present the simulation assumptions and the scenario for the results presented in this document. 

The simulations were performed in a manhattan microcell scenario, which 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. The scenario is depicted in Figure 1. In attempt to avoid border effects the SRB message statistics were gathered only if the UE was making an HSDPA handover between two of the 42 central BTSs. Propagation model was based on UMTS 30.03 path loss model for pedestrian test environment. Log-normally distributed slow fading with 8 dB standard deviation and a spatial correlation distance of 50 meters were assumed. Site correlation of slow fading was set to zero. The evaluated channel profiles were modified Pedestrian A and Vehicular A. The power delay profiles were modified from the original ITU power delay profiles so that the tap delays are integer chips. Average path powers were [-0.2, -13.0] dB for Pedestrian A and [-3.1, -5.0, -10.4, -13.4, -13.9, -20.4] dB for Vehicular A. Rake receiver was assumed to be used in reception of all channels.
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Figure 1 Manhattan grid. SRB statistics gathered only when HSDPA HO executed between two BTSs marked with red color.
MAC-hs packet scheduling based on Proportional Fair scheduling algorithm was used. One spreading factor 128 code was allocated for HS-SCCH. HS-SCCH was either power controlled or had a fixed transmission power. HS-SCCH power control was done so that the HS-SCCH power followed the average power over the last TTI of the associated DCH with an offset. Realistic reception of HS-SCCH was considered. Six parallel stop-and-wait (SAW) channels were used for the Hybrid ARQ. At the maximum 4 retransmissions were allowed per transport block. Chase Combining was used for the retransmissions. 

Mobility and traffic models were based on UMTS 30.03 [5]. The total simulation time was 6 minutes. The offered traffic was high enough to have almost 100 % utilization of the HS-DSCH. Modified web browsing model, in which the users do not have a reading time during a download session i.e. they only have one packet call per session, was used to model the traffic when SRB was not active. When SRB is active for a given user a fixed MCS is used (QPSK, 1 code, TrBlock size of 325 bits). Users in handover were prioritized in packet scheduling algorithm.
Table 1 Node B power parameters

	
	

	Node B max Tx power
	15 W

	HS-DSCH power
	[8, 7, 6, 5] W

	HS-SCCH power
	Static [1.5, 1, 0.5] W

	Pilot power
	2 W

	Node B antenna type
	Omni-directional


Table 2 Simulation environment parameters
	Environment
	Manhattan

	Cell type
	Micro-cell

	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, Vehicular A

	UE velocity
	30 km/h

	Turn probability in crossings
	50 %

	Shadowing log-normal standard deviation [dB]
	8

	Correlation distance
	50

	Average packet call size
	2345 KB


2.2 Modeling of serving cell change
Simulations are run by using modeling of SRB transmitted over HSDPA. Thus performance of SRB is affected by performance of both HS-SCCH and HS-DSCH. Handover process used in simulations is shown in Figure 2. For the handover evaluation the used serving cell update threshold was 2dB and time-to-trigger was set to 100ms. Measurement period was 200ms and no L3 filtering was assumed.

HS-PDSCH serving cell change procedure begins when the event is triggered in the UE. After a predefined time period, which models the uplink signalling and network delay, the SRB used for reconfiguration signalling is created. Uplink signalling and network delay used in simulations was 100ms. HS-SCCH and HS-DSCH statistics are collected after SRB creation. Statistics collection time of 100ms is used in simulations, covering the transmission of reconfiguration signalling assuming maximum number of transmissions of 5 and possible scheduling delays. Handover parameters are shown in Table 3.
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Figure 2 Handover process in SRB simulations.
Table 3 Handover parameters
	Parameter
	Value

	Serving cell update threshold
	2 dB

	Total handover delay
	200 ms

	Uplink signaling and network delay
	100 ms

	Statistics collection time
	100 ms

	SRB transport block size
	325 bits


2.3 Simulation results

Simulation results for Pedestrian A are shown in Figure 3 and Figure 4 and corresponding results for Vehicular A in Figure 5 and Figure 6. SRB total Ec/Ior seen in Figure 4 and Figure 6 is the Ec/Ior of sum of both HS-DSCH and HS-SCCH needed for transmission of SRB. 
Results show that despite the relatively high transmission power remaining SRB error is still rather high. On the other hand handover control parameters used in simulations are the same it was used for macro case in [2] and are not optimized for Manhattan scenario. Also site correlation of the slow fading was zero in this simulation, whereas correlation 0.5 was used in macro simulations. 
The performance of SRB is dominated by performance of HS-SCCH as it was also in macro case. 
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Figure 3 SRB error rate vs. HS-DSCH Ec/Ior in case of Pedestrian A, 30km/h.
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Figure 4 SRB error rate vs. SRB total Ec/Ior in case of Pedestrian A, 30km/h.
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Figure 5 SRB error rate vs. HS-DSCH Ec/Ior in case of Vehicular A, 30km/h.
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Figure 6 SRB error rate vs. SRB total Ec/Ior in case of Vehicular A, 30km/h.

3 Conclusions
In this contribution we have shown simulation results evaluating the SRB performance when it is carried over HS-DSCH. Performance was evaluated in Manhattan scenario assuming different HS-DSCH and HS-SCCH power allocations. Despite some imperfections in simulation parameters the results seem to show that performance of HSDPA serving cell change mechanism could be improved in very challenging environments such as Manhattan scenario.
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