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1. Introduction

The RACH channel is used for initial access to the network as well as to transmit small amounts of control information packets. It is a contention-based channel. The RACH design requirements include fast acquisition of preamble, ability to transmit short to medium packets using the message part, estimation of timing advance, elimination of interference and minimum impact on other data/control channels. In this contribution we discuss several issues about RACH, including managing the available frequency resources of different cells, Access Classes and Access Service Classes, and the information contained in the access probe. 
2. Discussion and Conclusion for RACH
2.1. Frequency Resources for Random Access
The random access procedure is utilized whenever UE is not uplink synchronized and it wants to exchange data with Node B. The function of RACH is the following:
· Establish uplink Layer 1 synchronization,
· Enable UE to request uplink resource.
According to [1], within a cell random access signals and traffic data signals are orthogonal to each other, but the remaining problem is that how the available frequency resources for random access are allocated between different cells. The question can be formulated as which is better that random access signal and traffic data signal interfere with each other, or  random access signals interfere with each other while  traffic data signals interfere with each other without interference between traffic data and random access. 
The optimal allocation scheme might be obtained through detailed evaluation according to performance target.  Our proposal here is: The available frequency resources for random access of different cells are broadcasted through BCCH, and they are configurable the same as the neighboring cell list in UTRAN. For example, different cells may have different available frequency resources for random access. The purpose is to make the random access interference evenly distributed among the cells.
Proposal 1: The available frequency resources for random access of a cell are broadcasted through the system information in BCCH. Different cells may have e.g. different available frequency resources for random access such that the random access interference is evenly distributed among the cells.
2.2. Access Classes and Access Service Classes for LTE
In UTRAN ([3],[4]), The PRACH resources are partitioned flexibly either by using different scrambling codes or by assigning mutually exclusive access slots and signatures while using a common scrambling code. Centralized probabilistic access control is performed individually for each PRACH through signaling of dynamic persistence levels. With a single PRACH (access slots or preamble signatures), a further partitioning of the resources between up to eight Access Service Classes (ASC) is possible, thereby providing a means of access prioritization between ASCs by allocating more resources to high priority classes than to low priority classes. It is possible for more than one ASC or for all ASCs to be assigned to the same access slot/signature space. 
An ASC is defined by an identifier i that defines a certain partition of the PRACH resources and an associated persistence value Pi. The PRACH partitions and the persistence values Pi are derived from signaling. The persistence probability value controls the timing of RACH transmissions at the level of radio frame intervals. 
Also in UTRAN [4], Access Classes can be applied at initial access, i.e. when sending an RRC CONNECTION REQUEST message. A mapping between Access Class (AS) and Access Service Class (ASC) is indicated by the information element “AC-to-ASC mapping” in System Information.
We consider that LTE can use the similar concept of AS, ASC and the mapping from AS to ASC to control the random access priority. Further for LTE, it may be the case that the delay requirements for the different scenarios of random access are not the same. For instance, a random access for handover user may have higher requirement on delay than ordinary call set-up, besides that random access for diverse services can be prioritized based on different user groups and service types. 
Proposal 2: We propose concept of AS and ASC in UTRAN should be reused in LTE. It can be used to control the priority of random access with the usage of resource, including frequency, time and signature resource.
3. Maximum Bandwidth Capability and Random Access
According to [1], it is assumed that all UEs have a transmission-bandwidth capability of at least 10MHz. The uplink should allow for both scheduled (Node B controlled) access and contention-based access. In case of scheduled access the Node B scheduler dynamically controls which time/frequency resources are allocated to a certain user at a given time. The decision by Node B on which user’s transmissions to be allowed within a given sub-frame may for example be based on
· CQI reports from the UEs,
· UE capabilities, and
· etc.
Maximum bandwidth is one of UE capabilities. The resources allocated by the Node B should not exceed the maximum bandwidth capability of a UE. If the maximum bandwidth capability information of a UE is contained in the message part of RACH, the resource allocation can be based on the information at early stage. 
If only 10MHz and 20MHz are supported in LTE, one bit can distinguish them, thus the overhead for signaling UE bandwidth capability is small.
Proposal: The maximum bandwidth capability information of a UE is contained in the message part of RACH.
4. Proposal
(1) The available frequency resources for random access of a cell are broadcasted by the system information. Different cells may have different available frequency resources for random access such that the random access interference is evenly distributed among the cells，
(2) The concept of AS and ASC in UTRAN should be reused in LTE. It can be used to control the priority of random access with the usage of resource, including frequency, time and signature resource.
(3) The UE maximum bandwidth capability information is contained in the message part of random access.
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