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1
Introduction

This document discusses requirements for the resource assignment method for enhanced uplink for CELL_FACH state in FDD. The purpose is to define limits for the required number of resources simultaneously available, required flexibility and scalability for the proposed method.
2
Number of resources needed
Starting point for requirements is that enhanced UL transmission in CELL_FACH state is short in time per user to be able to perform mobility measurements. Because UL resources are handled and assigned by the Node B due to efficiency reasons there will be no mechanisms available to signal UE the measurement gaps for the mobility measurements (or compressed mode commands) from Node B. Thus the allocation of the resources for a UE shall be relatively short and main data transmission mode is still in CELL_DCH state if UE has lots of data to send.
Another aspect is how to share the finite UL cell capacity for CELL_FACH and CELL_DCH users. Because CELL_DCH remains as the main data transmission mode due to soft and softer handover capabilities, permanent resource allocation and higher bitrates it’s assumed that 75 % of UL capacity shall still be assigned for CELL_DCH usage. The following analysis tries to illustrate this scheme even though it doesn’t take into account the effect of HARQ and i-factor is fixed.
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 (*) for E-DPDCH
	Bed [dB]
	Bec [dB]
	Activity factor (
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)
	Other-to-own cell interference (i)

	32000
	-0.5485
	2.9
	-2
	1
	0.35

	64000
	-1.5588
	5.9
	-2
	1
	0.35

	128000
	-2.4691
	8.9
	-2
	1
	0.35


(*) BLER target 0.1. Taken from link level simulations.
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 in (2) covers DPCCH, E-DPCCH and E-DPDCH.
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Figure 1 UL capacity (number of E-DCH in CELL_FACH) with different data services. HARQ effect not included. 

In the figure 1 estimated noise rise at the NodeB receiver as the function of number of users is shown. If the maximum number of users in the cell is estimated where Noise rise is in the level of 6 dB the maximum number of 32 kbps UL users is ~36. If now approximately 25 % of UL capacity is given for E-DCH CELL_FACH UEs, it means that 8-10 E-DCH resources are CELL_FACH are enough. The amount is even less, if higher bitrates are assumed to be granted for UEs than 32 kbps. 
In the other similar analysis below AMR users are added into system together with 32 kbps E-DCH CELL_FACH UEs. For AMR users required Eb/No is 5 dB, activity factor is 0.5 and range of AMR users is [40, 50, 60]. When there are no E-DCH CELL_FACH UEs in the system 60 AMR users can be achieved using 6 dB Noise Rise threshold which is in line with [3, p. 370, Figure 12.22a]. The Figure 2 illustrates this scheme. For example if it’s desired to leave room for 40 AMR UEs in a cell, 9-10 E-DCH CELL_FACH UEs with 32 kbps data rate can be served at maximum. Actually the number is lower because noise rise caused by PRACH preambles has not been taken into account. 
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Figure 2 Number of E-DCH UEs in CELL_FACH vs Noise Rise when different number of AMR UEs in a cell.

The required number of E-DCH resources in CELL_FACH is also estimated in [1] on the base of Erlang loss model. An analysis therein states that 8 E-DCH resources are enough. 
3
Conclusions
As the conclusion of the analysis given above it is sufficient to reserve 8-10 E-DCH resources for the enhanced random access in CELL_FACH state. With this amount of resources the blocking probability can be kept low but a cell stability is still secured. In addition the resource assignment can be implemented with AICH as illustrated in [2] and a significant margin for the scalability is still available. 
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