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Introduction

In the current 25331 RRC specification, UTRAN assigns a single uplink radio resource to each UE .  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 CPCH radio resources are signaled to UE in Physical Channel Reconfiguration message and in many other dedicated RRC messages.  Uplink RACH radio resources are signaled to UE in system information.  Current 25331 specification indicates the RACH is the default uplink channel when in Cell-FACH state.  When CPCH resources are signaled, CPCH becomes the new defualt in the uplink.  It is proposed to modify the RRC spec to permit the UTRAN to assign CPCH to a UE while still maintaining the UE’s capability to use the RACH for short UL messages.  A draft of the proposed change is provided below.

8.6.6.19
CPCH SET Info (FDD only)

If the UE has the capability to use CPCH, the UE shall use the following general procedures:

-
if an IE "CPCH SET Info" is included in a dedicated message:

-
read the "CPCH set ID" included in the IE;

-
store the IE using the "CPCH set ID" as an address tag;
-
release any active dedicated physical channels in the uplink;
-
let the PCPCHs listed in the CPCH set be the default in the uplink for CPCH when all queued uplink traffic exceeds the TTI size of the PRACH, otherwise let the PRACH be the default in the uplink for RACH;
-
if an IE "CPCH SET Info" is included in a System Information message:

-
read the "CPCH set ID" included in the IE;

-
store the IE using the "CPCH set ID" as an address tag.
8.6.6.20
CPCH set ID (FDD only)

If the UE has the capability to use CPCH, the UE shall use the following general procedures:

-
If an IE "CPCH set ID" is included in a dedicated message and not as part of IE "CPCH SET Info":

-
use the IE as an address tag to retrieve the corresponding stored "CPCH SET Info";

-
release any active dedicated physical channels in the uplink;
-
let the PCPCHs listed in the CPCH set be the default in the uplink for CPCH when all queued uplink traffic exceeds the TTI size of the PRACH, otherwise let the PRACH be the default in the uplink for RACH.

-
if an IE "CPCH set ID" is included in a dedicated message and not as part of IE "CPCH SET Info", and if there is no corresponding stored "CPCH SET Info":

-
release any active dedicated physical channels in the uplink;
-
let the last assigned PRACH be the default in the uplink for RACH;

-
obtain current System Information on SCCPCH to obtain and store the "CPCH SET info" IE(s);
-
upon receipt of a "CPCH SET Info" which corresponds to the "CPCH set ID" IE:

-
let the PCPCHs listed in that CPCH set be the default in the uplink for CPCH when all queued uplink traffic exceeds the TTI size of the PRACH, otherwise let the PRACH be the default in the uplink for RACH.
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 capability will improve 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.

