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Introduction

In the current 25331 RRC specification, UTRAN assigns a single uplink radio resource to all UEs .  The UTRAN choices for UL are to assign either RACH, CPCH or DCH.  For UEs in the Cell-FACH state the choices for UL channel are limited to either RACH or CPCH.  Efficiency in the UL transmission can be improved by allowing UTRAN to assign both RACH and CPCH to UEs in the Cell-FACH state.  In case both RACH and CPCH are assigned to UE, the UE selects the more efficient UL transport channel based on size of UL buffer to be transmitted.  If the UL buffer can be transmitted in a single RACH, RACH is chosen, otherwise CPCH is chosen.

Discussion

RACH is designed to efficiently use contention resources for UL transmission of small payloads ranging from 9 to 75 bytes in a single 10 msec radio frame.  CPCH is designed to efficiently use contention resources for UL transmission of much larger payloads in 2-64 radio frames.  However, UTRAN RRC cannot know about UL payload requirements in advance.  If UTRAN assigns RACH to UE and UL payload cannot be transmitted in a single 10 msec TTI, the UE is required to use multiple RACHs to transmit the UL traffic.  Using multiple RACHs is much less efficient for UL transmission than using a single CPCH access.  Likewise, if UTRAN assigns CPCH to UE and the UL payload can be accommodated in a single RACH, the UE uses more radio resources to send a single 10 msec TTI on the CPCH rather than on RACH.  

An improved scheme allows the UE to select either the RACH or CPCH for UL traffic in Cell-FACH state.  The queued UL traffic volume may be used to select either RACH or CPCH by the UE at the time UL traffic is first queued for transmission.  If the total queued UL traffic volume may be sent in a single RACH, RACH is selected, otherwise CPCH is selected.

Uplink radio resources are signaled to UE in Physical Channel Reconfiguration message and in many other RRC messages.  It is proposed to modify the RRC spec to permit the UTRAN to assign both RACH and CPCH to a UE.  It is proposed to remove the choice from the RRC message and simply indicate the various UL channels as options.  In this way, RACH and CPCH may both be sent as valid UL radio resources in a single RRC message.  An example of the proposed change is provided below.

10.2.20
PHYSICAL CHANNEL RECONFIGURATION

This message is used by UTRAN to assign, replace or release a set of physical channels used by a UE.


RLC-SAP: AM or UM 


Logical channel: DCCH


Direction: UTRAN ( UE

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message Type


UE Information Elements





Integrity check info
CH

Integrity check info 10.3.3.1415


Integrity protection mode info
OP

Integrity protection mode info 10.3.3.17


Ciphering mode info
OP

Ciphering mode info 10.3.3.5


Activation time
MD

Activation time 10.3.3.1
Default value is "now"

New U-RNTI
OP

U-RNTI 10.3.3.45


New C-RNTI
OP

C-RNTI 10.3.3.8


DRX Indicator
MP

DRX Indicator 10.3.3.10


UTRAN DRX cycle length coefficient
MD

UTRAN DRX cycle length coefficient 10.3.3.47
Default value is the existing value of UTRAN DRX cycle length coefficient

CN Information Elements





CN Information info
OP

CN Information info 10.3.1.3


UTRAN mobility information elements





URA identity
OP

URA identity 10.3.2.6


RB information elements





RB with PDCP information list
OP
1 to <maxRBallRABs>

This IE is needed for each RB having PDCP in the case of lossless SRNS relocation

>RB with PDCP information
MP

RB with PDCP information

10.3.4.22


PhyCH information elements





Frequency info
MD

Frequency info 10.3.6.35
Default value is the existing value of frequency information

Uplink radio resources





Maximum allowed UL TX power
MD

Maximum allowed UL TX power 10.3.6.38
Default value is the existing value of the maximum allowed UL TX power







Uplink DPCH info 
OP

Uplink DPCH info 10.3.6.86


PRACH Info (for RACH) 
OP

PRACH Info (for RACH) 10.3.6.51


CPCH SET Info
OP

CPCH SET Info 10.3.6.12


CPCH set ID
OP

CPCH set ID 10.3.5.3


Downlink radio resources





CHOICE mode
MP




>FDD





>>Downlink PDSCH information
OP

Downlink PDSCH information 10.3.6.29


> TDD



(no data)

Downlink information common for all radio links
OP

Downlink information common for all radio links 10.3.6.23


Downlink information per radio link list
OP
1 to <maxRL>

Send downlink information for each radio link

>Downlink information for each radio link
MP

Downlink information for each radio link 10.3.6.26


Conclusion     

Assigning simultaneously both RACH and CPCH as UL resources to a UE permits the UE to select the transport channel best suited to its immediate UL traffic needs.  This selection will optimize use of UL radio resources, avoiding use of multiple RACH cycles for long messages and avoiding the use of CPCH for very short messages which may be sent on a RACH.

