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1
Introduction

RAN meeting #46bis in October 2006 saw first physical layer simulation results [4] for the WI proposal Enhanced CELL_FACH state in FDD [1]. In addition a document [5] contributed to this meeting provides further analysis of the concept proposed to this WI. Documents [3,4,5] contributed to RAN1#46, RAN1#46bis and RAN1#47 respectively describe the concept of how the HSDPA could be used in the CELL_FACH state.

This document illustrates the effect of sharing the HSDPA resources between users in CELL_FACH and conventional HSDPA users on the performance of normal HSDPA users, i.e. RLC throughput. 
2
Simulations
The basic assumption in these simulations is to assign power of conventional FACH (10 % of cell power as assumption) to HSDPA and that the same resources are shared between users in CELL_FACH and normal HSDPA users by the MAC-hs scheduler. The scheduler will give fixed scheduling interval for CELL_FACH HSDPA users and uses the proportional fair algorithm to schedule normal HSDPA users. Aim is to illustrate what is the effect of this extended resources in power domain and reduced resources in time domain on the performance of normal HSDPA users. In these simulations the HSDPA users in CELL_FACH are irrelevant and thus are not shown.
2.1
Simulation cases
- Every sixth TTI is allocated for CELL_FACH HSDPA, PFR scheduler among normal HSDPA users

- 20 % more power and ~16,7 % less TTIs for normal HSDPA users

- Every fifth TTI is allocated for CELL_FACH HSDPA, PFR scheduler among normal HSDPA users


- 20 % more power and 20 % less TTIs for normal HSDPA users

- No CELL_FACH HSDPA users, PFR scheduler among normal HSDPA users

2.2
Simulation parameters
Table 1 Simulation parameters

	Parameter
	Value
	Comment

	Channel model
	Vehicular A, 3 km/h
	

	Cellular layout
	Hexagonal cell grid, wrap-around
	7 Node B’s and 21 sectors

	Cell radius
	933 m
	Corresponds to the BS-to-BS distance of 2 800 m.

	BS total Tx power
	20 W
	Corresponds to 43 dBm.

	CPICH power 
	2 W
	Corresponds to 33 dBm

	Max HS-DSCH power
	HS-FACH + HSDPA: 12 W
HSDPA only: 10 W
	In HS-FACH + HSDPA case it’s assumed that conventional FACH (2 W) power is assigned to HSDPA.

	Max HS-SCCH power
	0.5 W
	Fixed HS-SCCH power

	UE HS-SCCH receiver
	Error-free
	

	UE HS-DSCH receiver
	single Rx RAKE
	

	Number of HS-PDSCHs
	5
	SF = 16

	Number of HS-SCCHs
	1
	

	HS-FACH + HSDPA users in a cell
	HS-FACH + HSDPA: 12
HSDPA only: 10
	HS-FACH + HSDPA: On average 1/6 (2) of users are HS-FACH users and rest (10) are HSDPA users
HSDPA only: 10 HSDPA users

	HSDPA RLC PDU size
	320 bits
	

	HSDPA scheduler
	HS-FACH + HSDPA: Fixed scheduling interval for HS-FACH users and PFR scheduler among normal HSDPA users.
HSDPA only: PFR scheduler among all HSDPA users.
	

	Service
	100 kB file download
	

	Traffic type:
	HS-FACH + HSDPA: 40 % of new calls are conversational (DCH), 10 % are HS-FACH calls and 50 % are HSDPA users.
HSDPA only: 50 % of new calls are conversational (DCH) and 50 % are HSDPA users.
	DCHs seen as varying DL loading. 

	Call arrival process
	Poisson process, mean = 0.005
Mean call length = 120 s

UEs in the system 28 800
	

	Ue category
	HS-FACH user: Category 12
Normal HSDPA user: Category 7-8
	


2.3
Results
Figure 1 illustrates the normal HSDPA user throughput in the case of CELL_FACH HSDPA having a fixed TTI interval of 1/6, TTI interval of 1/5 and the case of full time allocation to normal HSDPA users respectively assuming that 2 Watts of power is reserved for FACH/S-CCPCH. Clearly one can see no big difference between different cases when there are on average 10 HSDPA users in a cell in each case. The first two cases could be considered as guaranteeing a minimum portion of 1/6 or 1/5 of the cell resources to CELL_FACH HSDPA users when the load offered to CELL_DCH state HSDPA users can occupy the whole cell capacity.
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Figure 1: RLC throughput comparison of HSDPA users with and without CELL_FACH HSDPA.
3.
Conclusions

If MAC-hs scheduler schedules both CELL_FACH HSDPA and regular CELL_DCH HSDPA traffic, one needs to know how much the regular HSDPA traffic suffers from sharing the same resources with users in CELL_FACH state. This brief study showed an example in which total HSDPA power is increased by the amount assigned normally to conventional FACH. In the scheduler fixed TTI intervals, namely 1/6 and 1/5, were given to HS-FACH, otherwise proportional fair algorithm took care of prioritizing normal HSDPA users. The results indicated that some loss in time domain and some increase in power domain can keep the normal HSDPA performance the same in the case HSDPA with guaranteed minimum resource allocation to CELL_FACH state users and with normal power allocation to S-CCPCH FACH. In other words, power gained from conventional FACH can be used to compensate the time resources given to CELL_FACH HSDPA from CELL_DCH HSDPA user’s point of view.
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