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INTRODUCTION

At RAN#5 in Kyongju, Korea, it was noted that CPCH needs to be addressed as one of the  Release 99 items within RAN3 in order to complete the RAN3 specifications before meeting of RAN#7 [1].  Golden Bridge Technology (GBT) has been a major proponent for CPCH in RAN1 and RAN2.  Now GBT would like to continue this effort by providing contributions to suggest changes required in RAN3 specs for CPCH.  This contribution presents an introductory overview of CPCH to assist in the understanding and approval of required specification changes for CPCH.

DISCUSSION

Common Packet Channel (CPCH) has been introduced into RAN1 and RAN2 specification as a both a new  transport channel and a new physical channel.  In fact, CPCH is more of a hybrid of other existing UTRAN channels than a totally new channel.  CPCH combines many of the characteristics of the RACH with characteristics of DCH to provide efficient contention-access to UL resources for packet communications.  A more detailed overview including MAC/PHY functional partitioning can be found in “CPCH Access Procedures” [2].

1.1  CPCH Definition:

A contention based channel used for transmission of bursty data traffic. This channel only exists in FDD and only in the uplink direction. The common packet channel is shared by the UEs in a cell and therefore, it is a common resource.  CPCH is a fast power controlled UL channel.

CPCH characteristics which are similar to the RACH include:

· Random access by individual UEs.

· Uses RACH preamble structure for access attempts.

· Power steps preambles for open loop uplink access.

· Uses RACH AICH structure for admission control when resource is not available.

· Uses backoff timers for retransmission control when access fails.

CPCH characteristics which are similar to the DCH in the UL include:

· Closed loop power control for UL data transmission.

· Use of TFCI to multiplex multiple logical channels on physical channel.

CPCH chanracteristics which are unique to CPCH include:

· Use of additional preamble/AICH (CD) to detect and resolve access collisions.

· CPCH channels are allocated by RNC to Node B in sets of CPCH channels for shared used by many UEs.

· Radio Bearers are configured by RNC to use a CPCH set for Transport/Physcial channel.

· UE MAC selects particular CPCH channel from assigned set just prior to access attempt.

· Access preamble signature maps to selected CPCH channel for access.

· Node B denies access with AICH_nak if requested CPCH channel is currently in use or is otherwise unavailable for use.

· UE MAC decides when to relinquish CPCH channel when either there is no more data to transmit or the maximum transmission length (N_frames_max) has been reached.

1.2 Logical Channel Mapping onto CPCH (FDD only)

 
[image: image1.wmf]BCH

PCH

DSCH

FACH

RACH

DCH

BCCH-

SAP

SCH

(TDD only)

DCCH-

SAP

CCCH-

SAP

PCCH-

SAP

SCCH-

SAP

DTCH-

SAP

Transport

Channels

MAC 

SAPs

FAUSCH

USCH

(TDD only)

CPCH

(FDD only)


Figure 1: Logical channels mapped onto transport channels, seen from the UE side
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Figure 2: Logical channels mapped onto transport channels, seen from the UTRAN side 

1.3  CPCH Physical Layer:


Figure 3.  Common Packet Channel (CPCH) Timing Diagram
Preamble and AICH Definitions

The following descriptions define the codes, signatures and phase of the preambles and AICH bursts used for access to CPCH channels
AP (access preamble):

Code:  the UL Access Preamble (AP) code specified for this CPCH set.

Signature:  selected by UE MAC to indicate request for specific CPCH channel number.


Each signature specified for this CPCH set maps to one of the N (1 to 16max)


CPCH channels specified in this CPCH set.  There are n signatures (1 to 16) 

specified in a CPCH set.  Number of signatures must be equal to or greater than number of CPCH channels specified,  i.e. N <  n.

AP-AICH:

Code: the DL AP-AICH channelisation code specified for this CPCH set.

Signature:  selected by PHY in Node B to match the signature of the requesting AP, maps 


to the requested CPCH channel in this CPCH set.

PHASE:   ACK indicates requested CPCH channel is available and will be assigned to 

one of the requesting UEs.


NAK indicates requested CPCH channel is not available for access.

NOTE:  PHY Node B may transmit multiple AP-AICH_naks (with different signatures)

in the same slot with ONLY ONE AP-AICH_ack. 

This allows Node B to quickly inform UEs when


the requested CPCH channels are busy.

CD (collision detection preamble):

Code:  the UL CD preamble  code specified for this CPCH set.

Signature:  randomly selected by the UE from among the n signatures specified for this


CPCH set.

CD-AICH:

Code: the DL CD-AICH channelisation code specified for this CPCH set.

Signature:  selected by PHY in Node B to match the signature of the requesting  CD.


If there are several UEs (multiple CDs) requesting the same CPCH channel in 

this slot,  PHY in Node B selects one signature from among those received in the

CDs to resolve the contention for the CPCH channel.

PHASE:   CD-AICHs always use the ACK phase.

UEs which are not accessing CPCH resources  (but are assigned to use the CPCH set) may monitor the AICH broadcasts from Node B to assess the availability of the CPCH channels in the CPCH set.  Node B broadcasts an AP-AICH_ack when a CPCH channel becomes busy.  Node B may broadcast  AP-AICH_naks while a channel is being used.  
1.4  CPCH Parameters

For each CPCH set allocated to a cell the following parameters are included in the System Information message:

NOTE:  The below list of parameters are unique to this CPCH set, but are common to all the CPCH channels in the CPCH set

· CPCH Set ID to which this CPCH belongs.

· UL Access Preamble (AP) code (256 chip) [PHY parameter]

· DL AP-AICH channelisation code (256 chip) [PHY parameter]

· UL CD preamble code (256 chip) [PHY parameter]

· DL CD-AICH channelisation code (256 chip) [PHY parameter]

· CPCH UL AP slot subchannel set (list of up to 12 subchannels allocated by RNC for CPCH use on this AP code) 

· CPCH UL CD slot subchannel set (list of up to 12 subchannels allocated by RNC for CPCH use on this CD code) 

NOTE:  The below list of parameters specifies a single CPCH channel in this CPCH set.  A CPCH set  contains N (up to 16)  CPCH channels

· CPCH UL scrambling code (40,960 chip) [PHY parameter]

· CPCH UL channelisation code (variable, data rate dependant, data rate is implicit in this code) [PHY parameter]

· DPCCH DL channelisation code (512 chip)  [PHY parameter]

· Signature set: set of  n  preamble signatures (up to 16)  for AP to access this CPCH channel [PHY parameter]

· N_frames_max: Maximum  packet length in frames [2-64] [FFS] [MAC parameter]

· PCP: Power control preamble option, 0 == no preamble used, 1 == 8 slot preamble used

· Persistency value (PVcpch):  assigned by RNC to control congestion and for load balancing [MAC parameter]

The following parameters apply to all CPCH sets and are set by RNC to control CPCH timing, power levels, priority and retransmission control: 

NI P = Max number of slots for the initial priority delay for priority level I.  The UE randomly selects a delay before beginning the preamble ramp-up.

N AP_retrans_max = Maximum Number of allowed consecutive access attempts (retransmitted AP preambles) if there is no AP-AICH response. This is a CPCH parameter and is equivalent to Preamble_Retrans_Max in RACH.

N access_fails = Number of successive AP access ramp cycles without AICH before failure report. 

NF_bo-collision  = Maximum number of frames that UE will back off in case of a collision.. This parameter is a congestion control measure and relates to Bandwidth management 

NF_bo_no_aich  = Maximum number of frames that UE will back off after sending N AP_retrans_max preambles without an AICH response. . This parameter is a congestion control measure and relates to Bandwidth management 

NS_bo-busy  = Maximum number of slots that UE will back off in case of an access attempt to CPCH which is currently busy. This parameter is a congestion control measure and relates to Bandwidth management 

NF_bo-all_busy  = Maximum number of frames that UE will back off in case of an access attempt to the last available CPCH when all CPCHs are busy. This parameter is a congestion control measure and relates to Bandwidth management 

Tcpch  = CPCH transmission timing parameter, an integer set to either 0 to 1. This parameter is identical to PRACH/AICH transmission timing parameter. 

The following are power control  parameters set by RNC and used by PHY for CPCH and RACH transmission:

P RACH = P CPCH = Initial open loop power level for the first CPCH access preamble sent by the UE.

[RACH/CPCH parameter]

(P0  = Power step size for each successive CPCH access preamble.

[RACH/CPCH parameter] 

1.5    Treatment of CPCH on Iu, Iub and Iur

In general, since the CPCH is most similar to the common UL RACH channel, it is proposed to treat the CPCH similarly in the set of RAN3 specification documents.  Synchronization issues and CPCH impact on the NBAP specification are FFS.

PROPOSAL

GBT proposes to introduce contributions in RAN3#8 and RAN3#9 to add the new references and changes needed to incorporate CPCH into the set of  RAN3 specifications. 
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[Example shown is for Tcpch = 0.]
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