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1
Introduction
The RACH concept of 1.28 Mcps TDD is different from the RACH concept existing for 3.84 Mcps TDD. This document contains a description of the RACH mechanism for 1.28 Mcps TDD to be included in the technical report ‘UTRA TDD Low Chip Rate Option - Radio Protocol Aspects’ (TR 25.834).

First, a basic overview of the principle of the RACH mechanism is given and the RACH transmission control procedure is described. Furthermore, it is listed which modifications in parameters of existing primitives are required in order to support the RACH concept of 1.28 Mcps TDD.

2 Proposal

It is proposed to include the following text in section 14.1 ‘RACH Procedure’ of TR 25.834.

14.1  RACH Procedure

14.1.1    Basic RACH Mechanism

The RACH mechanism that has been defined for the 1.28 Mcps TDD [TR 25.928] is a two-step process that is similar to the two-step process that has been adopted for UTRA FDD. 

Uplink Pilot Timeslot UpPTS is used for transmission of random access signatures, called SYNC1. The UpPTS is located in each 5 ms subframe and it is composed of 128 chips of SYNC1 and 32 chips of guard period. There should be 256 different SYNC1codes for the whole system and each 8 SYNC1 codes are allocated in a code group. Each 8 SYNC1 codes group corresponds to one SYNC code which is an identity of a cell and used for DL synchronization purpose. 

When a RACH access is made with the 1.28 Mcps TDD option the following steps are completed:

i) The UE randomly chooses its SYNC1 code for cell access out of the 8 possible SYNC1 codes of the code group that is indicated through the used SYNC sequence in DwPTS. The UE transmits using this SYNC1 code in the UpPTS slot. It then monitors the burst of  FPACH physical channel associated with the chosen SYNC1 sequence for acknowledgement.

ii) Acknowledgement on the FPACH will permit transmission of the RACH message in the PRACH resources that are associated with the FPACH. The acknowledgement contains the time corrections and power settings that are to be used with the PRACH transmission. The acknowledgement should be received within 4 sub-frames of the SYNC1 transmission being made. 

After sending the RACH message, the UE will receive response by FACH on S-CCPCH indicating whether the UE random access has been accepted or not.

When sending a SYNC1 sequence, the UE knows which FPACH and PRACH resources will be used for the access. This information is provided in system information on BCCH.

The SYNC1 process can be repeated, up to a maximum number of times, including a power ramping of the SYNC1 transmissions. Figure 1 shows the random access transmission sequence for 1.28Mcps TDD.
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Figure 1: Random access transmission sequence 

14.1.2  Control of RACH Transmissions for 1.28 Mcps TDD 

The RACH transmissions are performed by the UE as shown in figure 2.

NOTE:
The figure shall illustrate the operation of the transmission control procedure as specified below. It shall not impose restrictions on implementation.

UE MAC receives the following RACH transmission control parameters from RRC with the CMAC-Config-REQ primitive:

· a set of Access Service Class (ASC) parameters, which includes for each ASC, i=0,…,NumASC an identification of a PRACH partition (as defined by system information element "ASC info" [TS 25.331]) and a persistence value Pi  (transmission probability),

· maximum number of synchronisation attempts Mmax.

When there is data to be transmitted, MAC selects the ASC from the available set of ASCs, which consists of an identifier i of a certain PRACH partition and an associated persistence value Pi. 

Based on the persistence value Pi, the UE MAC decides whether to start the L1 PRACH procedure in the present transmission time interval or not. If transmission is allowed, the PRACH transmission procedure (starting with the selection and transmission of a SYNC1 burst) is initiated by the sending of a PHY-ACCESS-REQ primitive. MAC then waits for access information from L1 via the PHY-ACCESS-CNF primitive. If transmission is not allowed, a new persistency check is performed in the next transmission time interval. The persistency check is repeated until transmission is permitted.

If the synchronisation burst has been acknowledged on the FPACH, L1 access information with parameter “ready for RACH data transmission” is indicated to MAC with a PHY-ACCESS-CNF primitive. Then data transmission is requested with a PHY-DATA-REQ primitive, and the PRACH transmission procedure shall be completed with transmission of the PRACH message on the P-RACH resources associated with the FPACH.

If PHY received no acknowledgement on the FPACH and the maximum number of synchronisation attempts permitted has not been exceeded, then a new persistency test is performed in the next transmission time interval and the PHY-ACCESS-REQ procedure is repeated. The timer T2 ensures that two successive persistency tests are separated by at least one transmission time interval. If the maximum number of synchronisation attempts is exceeded then MAC abandons the RACH procedure and the message is discarded.
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Figure 2: 
RACH transmission control procedure for 1.28 Mcps TDD 
                 

(UE side, informative)

14.1.3  Modifications of Primitives to Support RACH

Due to the specific RACH procedure in 1.28 Mcps TDD, some modifications to the primitives are needed. 

Specifically, the RACH transmission control elements assigned to CMAC-CONFIG-Req primitive between MAC and RRC as defined in [TS 25.321] must contain the maximum number of synchronisation attempts:

RACH transmission control elements:

- Set of ASC parameters (identifier for PRACH partitions, persistence values)

- Maximum number of preamble ramping cycles (FDD) or synchronisation attempts (1.28 Mcps TDD) Mmax
- Minimum and maximum number of time units between two preamble ramping cycles, NBO1min and NBO1max (FDD only)

In the primitives between L1 and MAC, some modification in the parameter access information is needed which is used in PHY-Access-CNF:

Access Information:
-
Ready for RACH data transmission (in case of FDD mode: when Ack on AICH has been received, in case of 1.28 Mcps TDD: when Ack on FPACH has been received).

· timeout, no response on AICH or AP-AICH or FPACH has been received while maximum number of access preamble transmissions / synchronisation attempts has been performed;

The following values of this parameter apply to FDD only:

-
NACK on AICH or AP-AICH has been  received;

-
ready for CPCH data transmission (CD or CD/CA information received  on CD-ICH or CD/CA-ICH, respectively);

-
mismatch of CD-ICH or CD/CA-ICH signatures;

-
no response on CD-ICH or CD/CA-ICH received;

· timeout, no CD/CA-ICH received.
FPACH physical channel has to be added to Physical Channel Description used in CPHY-RL-Setup-REQ and CPHY-RL-Modify-REQ between L1 and L3, see section 11.3.5. PRACH description has to be slightly modified.
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