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1. INTRODUCTION

 Common Packet Channel (CPCH) is an uplink transport channel and is designed for transfer of packet data which is transmitted within 64 radio frames (640 ms). PCPCH (Physical CPCH) is associated with a downlink Dedicated Physical Control Channel (DPCCH) which provides power control and control commands for the CPCH. The CPCH is characterised by high rate data transmission, improved collision resolution, and inner loop power control, while RACH is characterised by low rate data transmission (up to 120ksps), contention based, no inner loop power control, and short message frame length (1-2 frames).

 In this contribution, we introduce the general concept of CPCH and an overview of CPCH operation in order to help WG 4 delegates to understand CPCH. The detailed explanation of CPCH channel structure and operation are written in 3GPP TSG RAN WG1 specifications.[1,2]

2. The General Concept and an Overview of CPCH
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Figure 1 : CPCH Access Procedure

 Figure 1 presents the access procedure of CPCH. The User Equipment (UE) will receive the CPCH related information through the broadcast channel (BCH). From that point on, the UE will periodically monitor the CSICH (CPCH Status Indicator Channel) to receive the availability of each PCPCH or the maximum available data rate of PCPCHs. 

 When the UE has the data to transmit over PCPCH, the UE sends an Access Preamble (AP) to UTRAN. The AP generated from a randomly selected signature from up to 16 signatures is of length 4096 chips and consists of 256 repetitions of a signature of length 16 chips. The signatures used in CPCH Access Preamble (AP) are similar to that of RACH access preamble. 

 After the UE transmits AP to UTRAN, the UE waits for an Acknowledgement (ACK) from UTRAN which is transmitted through AP-Acquisition Indicator Channel (AP-AICH) during the predefined time. If there is no response from UTRAN, the UE will increase the AP transmission power and send it to UTRAN again. The UE repeats this predefined times until it receives the ACK.

 The UTRAN will receive APs which are transmitted from the entire cell by several UEs. If the UTRAN receives the APs which satisfy the certain criterion (e.g. the power of AP, the data rate requested by UE is available and the channel requested by UE is available. etc.), UTRAN transmits the positive acknowledge by AP-AICH.

 When the UE receives an ACK which indicates the acceptance of AP sent by itself, it sends Collision Detection Preamble (CD-P) to UTRAN. The structure of CD-P is similar to that of CPCH AP. The CD-P is distinguished from CPCH access preamble by a different code segmentation of the gold code used to form the scrambling code of the access preamble or a different signature set. This means that 16 signatures may be divided into 2 signature sub-sets where one is for AP and the other is for CD-P.

 It is possible that two or several UEs have picked the same signature in the access phase and have entered the collision resolution phase. The UEs in this phase randomly select one of up to 16 Collision Detection (CD) signatures. Note that the AP scrambling code and CD scrambling code could be shared or completely different. In this explanation, we assume the CD scrambling code is different from that of AP. 

 UTRAN picks one CD-P from the received CD-Ps. The selected CD-P has passed the predefined criterion (e.g. the power of CD-P, etc.). UTRAN transmits ACK of the CD-P and channel assignment indicator over Collision Detection(CD)/Channel Assignment(CA) Indication Channel(CD/CA-ICH)[1,2]. 

 When an UE receives the ACK of the CD-P from UTRAN, it transmits a Power Control Preamble(PC-P). The purpose of PC-P is to obtain a proper initial transmission power of PCPCH message part. 

 The power control preamble (PC-P) element has the length of 0 or 8 slots depending on the channel environment. In the latter case, UTRAN and UE will control the downlink and uplink transmission power by using DL_DPCCH and UL_PC-P during 8 slots.

 When the UE ended the transmission of PC-P, the UE transmits the message part of CPCH which consists of several radio frames and carries the user data over PCPCH. The length of the message part can be up to 64 radio frames long (i.e. 640ms). The message part operates at various rates up to the maximum possible channel symbol rate of 960 ksps.

 In this state, there is a downlink DPCCH associated with the PCPCH. The downlink DPCCH is used to provide inner loop power control.
3. CONCLUSION

 In this document, we have explained the elements and operation of CPCH. We presents the brief of CPCH but the detailed channel structure and procedure is written in 3GPP TSG RAN WG1 specifications. In addition to the physical layer operation of CPCH, The higher layer operation, commands and parameters are written in 3GPP TSG RAN WG2 and WG3 Specifications.  
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