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1 Introduction
The purpose of this contribution is to estimate the required number of E-DCH resources for users in Enhanced CELL_FACH to keep a low blocking probability. In this contribution, blocking probability is defined as the probability that the network is not able to assign a free E-DCH resource to an accessing UE.
This is a companion paper of our RAN2 contribution in R2-080287.
2 Discussion
The number of common E-DCH resources available in each cell will be limited by available air interface resources and the number of receivers in the NodeB. Also the resource assignment scheme for common E-DCH may put requirements on how many E-DCH resources that can be pointed out.
In this contribution we analytically estimate the required number of E-DCH resources to reach reasonable blocking level for different traffic loads. We have assumed the following parameters:

· Number of supported users in CELL_FACH: 0-500 (max ~2000 addressable by H-RNTI)

· Packet inter arrival rate: 0.6 packets / second ‎[3]
· E-DCH transmission time per packet: 100 ms (based on 160 byte average size in ‎[4])
In the calculations we compare two allocation schemes; 1-to-many allocation presented in ‎[1], and Flexible allocation presented in ‎[2]. For reference, figures 1 and 2 show the basic principles of the two schemes. The main difference between the two schemes is that with 1-to-many, there is a fragmentation of the E-DCH resources so that only a fraction can be accessed from each preamble signature. The fraction is proportional to the number of preamble signatures used for E-DCH access. With flexible allocation, any E-DCH resource can be assigned to any of the used preamble signatures.
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Figure 1:  1-to-many allocation
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Figure 2: Flexible allocation
The blocking probabilities calculated using the Erlang B formula are summarized in Figure 3. The results are calculated with 4 preamble signatures reserved for E-DCH access. It shows increased blocking probabilities for the 1-to-many mapping compared to the flexible allocation scheme. 
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Figure 3: Blocking probabilities with 4 preamble signatures
Figure 4 shows the blocking probability when 8 preamble signatures are used for E-DCH access. Comparing the results to those in Figure 3 shows that increasing the number of preamble signatures increases the blocking probability for 1-to-many mapping. Increasing the number of used preamble signatures increases the fragmentation of the E-DCH resources for 1-to-many mapping, which gives a poorer pooling effect compared to the flexible mapping. 
This effect is not seen for flexible allocation. For instance, if a blocking probability of below 5% is wanted, more users can be supported with 16 flexibly allocated resources than 24 with 1-to-many mapping using 4 preamble signatures. Alternatively, if 8 preamble signatures are used with 16 E-DCH resources, 40 users can be supported with 1-to-many mapping, whereas 190 users can be supported with flexible allocation. 

The results indicate that flexible allocation provides much lower blocking probabilities than 1-to-many, and should therefore be the preferred solution for resource assignment.
Furthermore, the results indicate that 8 common E-DCH resources are not enough if more than 80 users per cell are to be supported with the assumed traffic intensity. Therefore, we propose that the resource assignment scheme should be designed to support 16 or possibly even more combinations to be future proof.
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Figure 4: Blocking probabilities with 8 preamble signatures
3 Conclusion and proposal
It is proposed to discuss the results on E-DCH blocking probability in this report and that they are considered when selecting resource allocation scheme for E-DCH in CELL_FACH.
The RAN2 companion of this contribution, R2-080287, contains the following proposals:
Proposal 1: The resource assignment scheme should be flexible, so that any free common E-DCH resource can be assigned to any of the used preamble signatures.
Proposal 2: The resource assignment scheme should be designed to support 16 or possibly even more combinations to be future proof.
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