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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 RAN2#61bis, two potential E-RACH procedure designs are discussed, one is based on Rel-7 E-RUCCH random access and the other is FPACH based resource allocation[2][3].
In this document, we will analyze the two solutions and suggest a way forward on the E-RACH design.

2．Comparison of the Designs
2.1 E-RUCCH Random Access 
In Rel-7, an enhanced random access channel E-RUCCH is introduced for E-DCH transmission in CELL_DCH state. E-RUCCH is used to carry scheduling information when E-PUCH resources are not available for an E-DCH capable UE. E-RUCCH is ended in Node B and is mapped on the system random access physical resources, therefore it can be easily re-used in CELL_FACH state.
In this solution, 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. As the scheduling is based on the reported SI, the UL interference control and priority scheduling can be guaranteed. 
However, this solution could potentially introduce delay compared to the FPACH based resource allocation method (due to E-RUCCH random access delay). As the same procedure is used in CELL_DCH state, the delay caused by E-RUCCH random access can be considered acceptable.
2.2 FPACH based resource allocation
In this solution, a SYNC_UL signatures subset should be reserved for the enhanced CELL_FACH random access. Current 8 SYNC_UL signatures in a cell have been split into two subsets, one for the access of PRACH and the other for E-RUCCH. One more subset division may bring more collision and therefore more difficulty in SYNC_UL plan.

The common E-DCH resource is pre-allocated in system information and it is difficult to share with other E-DCH resource, which result in less statistical multiplexing gain compared to E-RUCCH random access based solution and therefore is not an attractive solution for TDD system.
FPACH based resource allocation is intuitively advantageous over the E-RUCCH random access in terms of delay. But it should be mentioned that the initial resource allocation is conservative as the Node B has no information about the UE, therefore the delay gain will not be distinct.
2.3 Proposal
Based on the above study, we propose the E-RUCCH random access procedure is inherited for Enhanced UL for CELL_FACH.

Proposal 1: E-RUCCH random access is used for the E-DCH transmission in CELL_FACH state.

3．Details on the E-DCH transmission in CELL_FACH
E-RUCCH based random access procedure is depicted in figure 1.
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Figure 1 E-RUCCH Based Access
①②③: When UE has uplink data to transmit and it has no grant, UE will initiate the enhanced uplink random access procedure and include the scheduling information and E-RNTI on E-RUCCH. UE can have its dedicated E-RNTI from RRC signalling. For CCCH transmission, UE hasn’t dedicated E-RNTI, a potential solution to address the UE is provided in below.
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 E-DCH and the Node B sends ACK/NACK feedback on the E-HICH. The E-DCH related resources have been pre-allocated by the CRNC to the Node B. For DTCH/DCCH transmission, E-AGCHs and E-HICHs can be provided to UE in dedicated RRC signalling; for CCCH transmission, the resource can be broadcast as system information.

⑦: 
Node B forwards the E-DCH data to SRNC via the E-DCH MAC flow. In Cell_FACH state, one or more common MAC flow can be setup in Iub and one common MAC flow can be shared by multiple UE.
⑧⑨:
If the TEBS of UE isn’t zero, Node B continues scheduling in the DL, and UE transmits control and user data in the UL.

3.1  CCCH transmission 
[2] analyzed the benefits when CCCH is transmitted over E-DCH. In FDD, it is agreed that the UE uses the E-DCH for CCCH as long as the UE and the Node B are capable of E-DCH in CELL_FACH state. We propose the conclusion is the same with TDD.
When UE initially accesses a cell, i.e. UE in Idle state initiates RRC connection setup or UE in connected state enters a cell after cell re-selection, UE has no dedicated E-RNTI information. In order to use the common E-AGCH grant procedure, one or more common E-RNTIs are provided as system information. UE can select one common E-RNTI to initiate the E-RUCCH random access. 
There is intuitively a high probability of common E-RNTI collision, a potential solution can be: 

Establish the association between E-RUCCH and common E-RNTI so that one or more common E-RNTIs are related to one E-RUCCH. When UE selects an E-RUCCH to initiate the access, the E-RNTI field in E-RUCCH is filled with the one of the related common E-RNTIs. A collision maybe happens on random access resource due to the collision of SYNC_UL signature, and it is up to Node B to detect the collision on the random access resource. If an E-RUCCH is successfully received by Node B, it means the random access resource is occupied by only a UE, and accordingly the common E-RNTI is only used by the UE.

Based on the time division character of E-RUCCH, we can identify the UE by establishing the timing relationship between E-RUCCH and E-AGCH. When UE sends E-RUCCH, it includes a common E-RNTI which is related to the E-RUCCH. The data volume on the CCCH is also reported to Node B. 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. If segmentation is allowed for CCCH messages, Node B should grant the UE by RDI (Resource Duration Indicator) so that the whole CCCH message can be sent out with the grant. Accordingly, UE detects the E-AGCH which is intended to the common E-RNTI on the pre-defined timing sub-frame.

The timing between E-RUCCH and E-AGCH can be a fixed value defined in specification or configured by network. A more flexible way is to indicate the timing information on the E-AGCH:

E-RUCCH subframe = E-AGCH subframe – timing information – offset

The timing information can be given in the ECSN field which is not used in common E-RNTI transmission and the offset is a fixed value defined in specification or configured by network.

When UE sends an E-RUCCH using common E-RNTI, it will detect the E-AGCH after a time offset indicated by ‘offset’. If the E-AGCH addresses the common E-RNTI and the corresponding E-RUCCH transmission subframe is right for the UE, UE considers the E-AGCH is for itself.
Proposal 2: UE uses E-DCH for CCCH in all cases when the UE and the Node B are capable of E-DCH in CELL_FACH state.
Proposal 3: For CCCH transmission, one or more common E-RNTIs are allocated to be related to an E-RUCCH, UE selects an E-RUCCH and meanwhile one of the related common E-RNTIs as its ID; the timing relationship is established between E-AGCH and E-RUCCH for the common E-RNTI collision solving purpose.

Proposal 4: For CCCH transmission, Node B grants the UE in the way to allow the whole CCCH message transmission with the grant. 
4. Conclusion
In this document, we analyze the pros and cons between the E-RUCCH random access and FPACH based resource allocation. We propose the E-RUCCH random access can be adopted for the enhanced random access procedure for CELL_FACH. We also provide some discussion on the details on E-DCH transmission for CELL_FACH state.

We suggest RAN2 approve the following proposals: 

Proposal 1: E-RUCCH random access procedure is used for the E-DCH transmission in CELL_FACH state.
Proposal 2: UE uses E-DCH for CCCH in all cases when the UE and the Node B are capable of E-DCH in CELL_FACH state.
Proposal 3: For CCCH transmission, one or more common E-RNTIs are allocated to be related to an E-RUCCH, UE selects an E-RUCCH and meanwhile one of the related common E-RNTIs as its ID; the timing relationship is established between E-AGCH and E-RUCCH for the common E-RNTI collision solving purpose.

Proposal 4: For CCCH transmission, Node B grants the UE in the way to allow the whole CCCH message transmission with the grant.
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