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1 Introduction

The main objectives of the new WI Enhanced CELL-FACH state in 1.28Mcps TDD in [1] are listed below:

· Increase the available peak rate for UEs in CELL_FACH state by utilizing HSPA in CELL_FACH state.

· Reduce the latency of user and control plane in the CELL_FACH, CELL_PCH and URA_PCH state by higher data peak rate.

Regarding how to increase the available peak rate and reduce the latency in uplink in CELL-FACH state, two random access alternatives by using E-DCH have been raised in [2] and [3] in previous meetings. In this contribution, we highlight the pros and cons of the two random access alternatives and propose a way forward.
2 FPACH based E-PUCH resource allocation alternative
The FPACH based E-PUCH resource allocation alternative [3] is illustrated as Figure1, the main procedure as below: 
1. E-PUCH resources and a specific set of SYNC-UL signatures used for random access in enhanced CELL_FACH are predefined and broadcasted to UEs via System Information, 
2. When the UE has data to send, a buffer based transport channel type selection shall be made firstly: if the amount of data in the buffer is larger than the predefined threshold, the E-DCH type shall be selected and a corresponding R8 enhanced random access in CELL-FACH state with specific SYNC-UL signature power ramping is initialized.
3. Node B responds with E-PUCH resource allocation indication carried on FPACH. 
4. Upon receiving the granted E-PUCH resource from FPACH, UE sends data on E-DCH and Node B acknowledges HARQ ACK/NACK on E-HICH.
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Figure1 FPACH based E-PUCH resource allocation alternative

Analysis:

From [3], we learnt that the intention of FPACH based E-PUCH resource allocation is to reduce the latency of data transmission and increase resource efficiency by reducing the related in-band control signaling overhead, e.g. E-RUCCH signaling and E-AGCH signaling. However potential drawbacks on resource allocation and latency of this solution can be analyzed as below.
When issuing E-PUCH grant, Node B can hardly make an exact resource allocation decision just according to the SYNC_UL signature. In case the granted resource is less than the requirement, segmentation will be implemented, which will cause additional latency because Node B can only know that more grants are required when the first segment is correctly decoded. In case the grant is more than the user’s demand, this will lead to a resource waste.

In case that the whole data or the first segment of the data which carries E-RNTI and SI information can not be correctly decoded within the granted resource duration, the granted resource for the related transmissions will be totally wasted and additional latency will be introduced because the previously transmitted data can not be identified by any dedicated UE ID. This will result in initiating another random access procedure.

Based on the above discussion, it is can be seen that the FPACH based E-PUCH resource allocation alternative is not reliable enough and may lead to less resource usage efficiency and more transmission delay in some cases.
3 E-RUCCH based E-PUCH resource allocation alternative
The E-RUCCH based E-PUCH resource allocation alternative illustrated as Figure2 is much like Rel-7 E-RUCCH enhanced random access procedure. Differently, when there is data to send, access type, i.e. R99 random access or R7 enhanced random access or in other word, the transport channel type between RACH and E-DCH, need to be selected according to the amount of data to be transmitted in the user buffer.
When the amount of data to be transmitted is larger than the predefined threshold, Rel-7 enhanced random access, i.e. E-DCH type shall be preferred. The UE starts with a power ramping and then sends E-RUCCH carrying E-RNTI and SI to Node B. Node B allocates E-PUCH resource according to the UE’s buffer status and then responds to the UE identified by the exact E-RNTI via E-AGCH.
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Figure2 E-RUCCH based E-PUCH resource allocation alternative
Analysis:

Since the resource allocation is applied after the Node B get the Scheduling Information, resource usage efficiency and additional latency problems can be well avoided by E-RUCCH based alternative. 

Proposal 1: It is preferred to use E-RUCCH based alternative for DCCH/DTCH transmission.
Based on this solution, the Rel-7 E-RUCCH enhanced random access procedure can work well when in the case that the amount of data to be transmitted is large and E-RNTI is allocated. However, for CCCH transmission with common E-RNTI or for the case that the amount of data to be transmitted is small, there are some issues need to be further studied.
In case of CCCH transmission with common E-RNTI, since one TTI of RACH can fit the size of CCCH message, if additional E-RUCCH and E-AGCH are used, the latency and the in-band controlling load will be increased. 
Proposal 2: Whether using Rel-7 enhanced random access procedure for CCCH transmission is FFS.
In case of small size of data transmission, both the E-RUCCH based alternative and FPACH based alternative are proposed to use RACH type transport channel. So there are two traffic channel types (E-DCH/RACH) for uplink transmission. Every channel type has its benefit. The benefit to use RACH is to reduce the in-band signal load when sending small amount of data, and the benefit to use E-DCH is for large amount of data transmission one time. However this type of dynamic transport channel selection mechanism may cause some problems listed as below:
· This type of dynamic transport channel selection may cause a reordering problem and unnecessary RLC retransmissions because the previously transmitted data on E-DCH may arrive after the data transmitted on RACH due to HARQ mechanism applied on E-DCH transmission.
· Since RACH channel only supports fixed RLC PDU size and legacy MAC operation while R8 E-DCH shall support flexible RLC PDU size and enhanced MAC operation, complexity may increased.
· Since RACH does not support HARQ operation, once the data is not correctly received by network due to fast fading, the error data shall rely on RLC ARQ which will introduce latency comparing with fast HARQ mechanism.
· Since Node B can not decode RACH, RACH channel is not benefit for the uplink synchronization maintenance.
Proposal 3: Further study is needed to solve the above mentioned problems introduced by the dynamic transport channel selection mechanism.
4 Proposal
It is proposed discuss the issues mentioned in this contribution and agree the following two proposals. 
Proposal 1: It is preferred to use E-RUCCH based alternative for DCCH/DTCH transmission.
Proposal 2: It is proposed not to use the Rel-7 enhanced random access procedure as solution for CCCH transmission.
Proposal 3: Further study is needed to solve the above mentioned problems introduced by the dynamic transport channel selection mechanism.
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