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1.  Introduction
At RAN#38, "Enhanced CELL_FACH state in 1.28Mcps TDD" was approved as a new work item (WI) in RP-071038 [1]. The WI includes two aspects: UL enhancement and DL enhancement. In this document, we give some discussions on the UL access procedure on E-DCH and propose a way forward on this point. 
2.  E-RACH Procedure Design
The E-RACH procedure is intended to improve the transmissions of PRACH messages. We do not see a need to modify the existing uplink synchronization procedure. Our focus is on enabling the operation of enhanced uplink to carry the PRACH message in the procedure from the time FPACH were successfully detected. There are two potential E-RACH procedure designs, one is based on current CELL_DCH E-RUCCH access and the other is FPACH based resource allocation.

2.1 E-RUCCH Based Access

The E-RUCCH based access is identical to the procedure specified for E-DCH transmission in CELL_DCH state and is depicted in figure 1.
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Figure 1 E-RUCCH Based Access
The details are as follows.
①②③: The transmission starts with an uplink random access as specified for the REL7 E-RUCCH procedure. 
UE includes the scheduling information and its E-RNTI on E-RUCCH. 
The decision whether to start the REL99 or REL7 enhanced random access procedure could be configured e.g. based on the UE uplink data buffer status or causes triggering the random access.
④⑤⑥: If there is no collision on the random access resource, the Node B begins the process of allocating uplink E-DCH resources for the UE and sends grant via E-AGCH channel. The UE is then capable of sending data on the control plane to the RNC on the E-DCH and the Node B sends ACK/NACK feedback on the E-HICH, as the way normally done for the E-DCH transmission in CELL_DCH state.

The E-DCH related resources have been pre-allocated by the RNC to the Node B. E-AGCHs and E-HICHs used in CELL_FACH state are provided to UE in system information.
    
⑦: 
Node B forwards the E-DCH data to SRNC via the common E-DCH MAC flow.
⑧⑨:
If the TEBS of UE isn’t zero, Node B continues scheduling in the DL, UE transmits control and user data in the UL.
For CCCH transmission, the E-RNTI can be a common E-RNTI which is provided as system information. To identify a UE on E-AGCH, a potential solution is:

Establish the association between E-RUCCH and common E-RNTI so that one or more common E-RNTIs are related to one E-RUCCH. Timing relationship between E-RUCCH and E-AGCH is pre-defined for common E-RNTI transmission. In this way, when UE sends E-RUCCH, it includes a common E-RNTI which is related to the E-RUCCH. If there is no collision on the random access resource, the Node B allocates uplink E-DCH resources for the UE and sends E-AGCH based on the pre-defined timing relationship. Accordingly, UE detects the E-AGCH which is intended to the common E-RNTI on the pre-defined timing sub-frame.
2.2 FPACH based resource allocation

The FPACH based resource allocation solution is much like the enhanced random access in FDD and is illustrated in figure 2.
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Figure 2 FPACH Based Resource Allocation
The details are as follows.

①:
The transmission starts with a PRACH power ramping as specified for the REL99 procedure. Some SYNC_UL signatures are allocated to the enhanced random access in Enhanced CELL_FACH. Therefore the available 8 SYNC_UL signatures in a cell are divided into 3 groups to be used for REL99 random access, REL7 E-RUCCH access and REL8 enhanced random access in E-FACH respectively.
②:
The Node B acknowledges the UE access to the network on FPACH combined with an E-DCH resources assignment extension. The E-DCH resources assignment can be an index to a pre-defined common E-DCH resource in system information. 

When a SYNC_UL signatures allocated for enhanced random access in E-FACH was used, the network is notified of the UE’s E-DCH capability.
③④⑤:
The UE starts E-DCH transmission and Node B forwards the E-DCH data to SRNC via the common E-DCH MAC flow.

⑥:
There is a possibility of collision in the ramping procedure, leading to 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 and the way in FDD enhanced random access can be referenced:

No collision detection and avoidance mechanism is used for CCCH;


For DCCH/DTCH, the collision detection and avoidance mechanism can be:

· The UE initially transmit its UE identity (E-RNTI) via a Layer 2 (MAC) message. The scheduling information (SI) is also included. 
· The UE starts a timer upon sending this message. 

· If no collision occurred, the NodeB sends the UE’s identity back to the UE on E-AGCH. 
· This confirmation from the NodeB would serve as a confirmation that the UE could continue transmitting data.

3．Comparison of the Designs
3.1 E-RUCCH Random Access 
The random access procedure is identical to the E-DCH random access procedure in CELL_DCH state. CELL_DCH E-DCH transmission and Enhanced CELL_FACH E-DCH transmission share the same E-DCH resource pool. All the E-DCH resource is controlled by Node B. Since the scheduling is based on the reported SI, the UL interference control and priority scheduling can be guaranteed. 
However, this solution could potentially introduce some more delay compared to the FPACH based resource allocation method (due to E-RUCCH random access delay). Since the same procedure is used in CELL_DCH state, the delay caused by E-RUCCH random access can be acceptable.
3.2 Resource allocation by FPACH
FPACH offers a straight forward way to handle E-DCH resource assignment. When resource assignment is done by FPACH, no extra delay is introduced when compared to E-RUCCH access. 

However, this solution provides less statistical multiplexing gain compared to E-RUCCH random access based solution, as the common E-DCH resource is pre-allocated in system information. 
Also it should be mentioned that a SYNC_UL signatures subset should be reserved for the Enhance CELL_FACH random access. Current 8 SYNC_UL signatures in a cell have been divided into two subsets, one for the access of PRACH and the other for E-RUCCH. One more subset division may bring more collision and the impact should be deeply analyzed.
4．Conclusion

In this document, we discuss the enhanced UL procedure design for CELL_FACH state. Based on this study, we propose the E-RUCCH random access based procedure for Enhanced UL for CELL_FACH. 
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