Page 2
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 #50-bis
    R1-073954
Shanghai, China, 8th – 12th October 2007
Agenda Item:
8
Source: 
Ericsson 

Title:  
Enhanced Uplink for CELL_FACH
Document for:
Discussion and decision
1 Introduction
In RAN#37 a new work item on “Enhanced Uplink for CELL_FACH State in FDD” was approved ‎[1]. One objective of the WI is to Increasing the available peak rate for UEs in CELL_FACH state by direct HSUPA access in CELL_FACH state. The purpose of this contribution, and the companion RAN2 paper ‎[2], is to discuss how the activation of the HSUPA in CELL_FACH could be performed.
2 Discussion
The current RACH is limited by the fact that preamble ramping is required for each TTI transmitted. Thus, transmission of IP packets on RACH typically requires several power ramping. This not only increases the load and collision probability on the preambles, but also limits the possible transmission rate on RACH to a very low number.

[image: image1]
Figure 1: Repetitive power ramping using Rel-99 RACH
By activating E-DCH for uplink IP packet transmission in CELL_FACH, the number of power rampings can effectively be reduced to one per packet or even one per UL activity, which may contain several IP packets. 

A fast transition to E-DCH channel in CELL_FACH can be achieved by assigning a subset of the E-DCH resources to be under the control of the NodeB. Thus, the RNC would not need to be involved in the assignment of these resources. These resources would be shared by users in CELL_FACH, and is therefore called common E-DCH resources. Since only one NodeB is involved, soft handover is not possible.
The common E-DCH resources would consist of UL scrambling code and DL control channels used for controlling the common E-DCH transmission. The following DL control channels resources are necessary: F-DPCH for power control, E-HICH for HARQ feedback, E-AGCH for rate control. All configuration necessary to read these control channels for the common E-DCH can be broadcasted in the cell, so that UEs entering the cell can access it. In essence,
· Common E-DCH resources can be assigned per cell, managed by NodeB and broadcasted.
To ensure system performance is not affected, and not affect legacy terminal RACH performance in CELL_FACH, the initiation of common E-DCH transmission is preferably performed by power ramping using a random preamble, as in Rel-99.
Proposal 1: Common E-DCH access in CELL_FACH starts with preamble ramping as in Rel-99. 
The request for common E-DCH could be indicated by dividing the current preamble space so that some preambles indicate a request for legacy RACH transmission and some indicate request for common E-DCH transmission. Which preambles to use for RACH and which to use for common E-DCH would be broadcasted. Such division of the preamble range may have an impact on the collision probability. However, one benefit with the fast access of common E-DCH resources is that the number of preambles transmitted per packet is actually reduced, since preamble ramping is not performed once per TTI as in Rel-99, but rather once per packet or UL activity.

Proposal 2: Preamble space is divided so that some are reserved for common E-DCH access.
Once the NodeB detects a preamble requesting uplink common E-DCH, it needs to assign the UE to one of the common E-DCH resources. One possibility is to have a fixed relation between the used preamble and the uplink E-DCH configuration. However, that could cause a quite high blocking probability as the probability of choosing a preamble of a free common E-DCH resource decrease with the load on the E-DCH. Thus,

· Some means of indicating from the NodeB to the UE which of the broadcasted common E-DCH configurations to use is needed.

For this purpose AICH, HS-SCCH/HS-DSCH or some other downlink control channels could be used.
To resolve contention, i.e. two users selecting the same preamble in the same access slot, the UE ID could e.g. be included in the data transmission on the common E-DCH. The network would then echo the UE ID to the accessing UEs, and only the one with correct ID will continue transmission.
The outlined procedure for accessing the common E-DCH is summarized in Figure 2.
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Figure 2: Proposed scheme for accessing common E-DCH 
3 Conclusion and proposal
A concept for activating E-DCH transmission in CELL_FACH has been outlined, in which common E-DCH resources are broadcasted in a cell. It is proposed to agree on the proposals 1 and 2, i.e.

1. Common E-DCH access in CELL_FACH starts with preamble ramping as in Rel-99
2. Preamble space is divided so that some are reserved for common E-DCH access
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