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1
Introduction

During the RAN#37 plenary meeting, the WI “Enhanced RACH for improved Cell-FACH state” [1] was agreed with the intention to allow 
· transmission of background traffic such as HTTP requests and keep alive messages in CELL_FACH, avoiding transition to CELL_DCH state or repeated random access to deliver the required data amount and

· a fast and smooth transition from CELL_FACH to CELL_DCH. 

In this document we propose to combine the REL6 E-DCH channels with the random access procedure to achieve these targets. 
2
Enhanced Random Access
In order to support high data rates in CELL_FACH as well as fast transition from CELL_FACH to CELL_DCH, we propose an EDCH enhanced random access (see also figure 1): 
1. The transmission starts with a PRACH preamble power ramping as specified for the REL99 procedure. 
Some PRACH sub-channels and/or preamble signature sequences are allocated to the enhanced random access procedure, while the remaining available sub-channels and signature sequences are used for REL99 random access. This can be provided as system information. 
The decision whether to start the REL99 or enhanced random access procedure could be configured e.g. based on the UE uplink data buffer status or update cause triggering the random access. 
2. The Node B grants the UE access to the network and allocates E-DCH resources:
The Node B detects the PRACH preamble. As a PRACH sub-channel and/or a preamble signature sequence for enhanced random access was used, the network is notified about the UE supporting and requiring E-DCH resources. 
Access to the network is granted with acquisition indication on AICH combined with a resource assignment extension. 
3. The UE starts E-DCH transmission and the Node B starts power controlling it.
With the E-DCH parameters received the UE can start the transmission of control and user data in the UL and the Node B can start transmitting the TPC and scheduling commands in the DL.
4. L2 collision detection 
There is a possibility of collision in the PRACH preamble/AICH procedure, where two or more UEs may start the uplink transmission using the same E-DCH resources. Therefore a collision detection and avoidance mechanism support in the system is beneficial:
When starting uplink transmission, a UE id (e.g. C-RNTI) is added e.g. to an extended MAC-e header. 
The first MAC-e PDU received at the Node B contains the UE id. 
The Node B returns the UE id to the UE, e.g. by E-AGCH. The UE must receive its ID in a given time window or else it must stop the uplink transmission..
[image: image1.emf]3.  UL data transmission

4. MAC-e header with UE-id for 

contention resolution

4. Collision resolution:

UE id is returned on E-AGCH

#0 #1 #2 #3 #4 #5 #6 #7 #8 #9 #10

#12 #13 #14

#11

#0 #1 #2 #3 #4 #5 #6 #7 #8 #9 #10

#12 #13 #14

#11

DPCCH

E-DPCCH

E-DPDCH

E-DPCCH

E-DPDCH

#0 #1 #2 #3 #4 #5

AICH

E-AGCH

E-HICH E-HICH E-HICH

#0 #1 #2 #3 #4 #5 #6 #7 #8 #9 #10

#12 #13 #14

#11

#0 #1 #2 #3 #4 #5 #6 #7 #8 #9 #10

#12 #13 #14

#11

#0 #1 #2 #3 #4 #5 #6 #7 #8 #9 #10

#12 #13 #14

#11

#0 #1 #2 #3 #4 #5 #6 #7 #8 #9 #10

#12 #13 #14

#11

DPCCH DPCCH DPCCH

DPCCH

E-DPCCH

E-DPDCH

E-DPCCH

E-DPDCH

1.  PRACH preamble ramp-up phase with PRACH 

sub-channels and/or PRACH signature

sequences reserved for enhanced RACH

2.  Acquisition indication and E-DCH

resource allocation, extended AICH

4.  E-DCH with a new data 

rate after reception of 

E-AGCH

F-DPCH

E-DPCCH

E-DPDCH

E-DPCCH

E-DPDCH

E-DPCCH

E-DPDCH

E-DPCCH

E-DPDCH

E-DPCCH

E-DPDCH

E-DPCCH

E-DPDCH


Figure 1: The procedure for direct E-DCH access in CELL_FACH state
In addition to the E-DCH related uplink and downlink transmissions, the transmission of HS-DPCCH to aid the Rel-7 Enhanced CELL_FACH state downlink can be introduced to the procedure.
3
Foreseen RAN3 work

The following topics are foreseen as RAN3 work to the new WI currently. 

- Functional split between SRNC, C/DRNC and Node B
- NBAP/RNSAP Signalling
- Iub/Iur FP
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