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1 Introduction

In Release 6, it is envisaged that a larger number of idle UE’s need to be supported in the uplink. Most of these UE’s could be WAP or some other unforeseen application (text messaging) users, transmitting small bursts of data infrequently. 

From the UTRAN’s perspective, it is very expensive to maintain these terminals in DCH state. The dedicated channels consume OVSF code resources in the downlink and contribute to uplink interference (from DPCCH).

The baseline approach is to maintain these UE’s in Cell FACH state and move them to DCH state as and when necessary. The primary concern with the current mechanism is that it can still take a long time for a UE to move from Cell FACH to Cell DCH. 

In this document, we propose improvements over the current scheme.

2 Release-99
Recall that in Release-99, the UE operates in two modes, idle mode and connected mode. The connected mode can be classified into multiple service states (Cell DCH, Cell FACH, Cell PCH and URA PCH).

1. Idle Mode: When a UE is switched on, it performs cell search and acquires system timing. It can then decode P-CCPCH (which transports the BCH) and receive system information and cell broadcast messages. The UE now knows the required RACH sub-channels, scrambling codes and signatures.

2. Connected Mode – URA PCH State: The UE monitors the PCH (transported on S-CCPCH) by looking at the PICH. The UE also monitors the BCH. However, the UE does not perform Cell Update after every Cell Re-selection. It reads the UTRAN Registration Area (URA) identities from the BCH, and if the URA changes after Cell Re-selection, it performs URA Update procedure. The URA Update procedure is similar to Cell Update procedure, wherein the UE moves to Cell FACH state, performs URA Update and returns to URA PCH state. Note that one cell can be a part of more than one URA, and more than one cell can be a part of a single URA.

3. Connected Mode – Cell PCH State: Similar to URA PCH state, the UE monitors the PCH by looking at the PICH. The UE also monitors the BCH. If a UE needs to perform Cell Re-selection, it moves to Cell FACH state, performs Cell Update, and then re-enters Cell PCH state if no other activity is triggered in Cell Update procedure.

4. Connected Mode – Cell FACH State: The UE monitors the FACH (transported on S-CCPCH) and uses RACH to send any origination or signaling messages. The UE also performs Cell Updates.

5. Connected Mode – Cell DCH State: The UE has dedicated radio resources (DCH) allocated to it and uses the DCH for most data and signaling messages. The UE can also monitor the FACH in this state.

3 Design

Recall that the DCH setup procedure involves messages that are integrity protected and possibly ciphered. Both reside in the RNC, while the Node-B does not have the integrity keys (IK) and ciphereing keys (CK).

When the Node-B is given some freedom in DCH resource allocation, it needs a pool of resources (OVSF codes) that can be autonomously set up, without the permission of RNC.

With this idea in mind, we propose the following design. At any given instant, the RNC controls the following.
1. Maximum number of radio resources that can be setup autonomously by Node-B

a. Henceforth, they will be referred to as the autonomous resources

2. The default TFCS allocated to any UE that transitions to DCH state in this manner

These parameters can be static or semi-static (periodically updated by RNC).

Consider a UE in cell FACH state. When the amount of data in uplink buffer exceeds a certain threshold (which could be zero), the following messages are exchanged between the UE, Node-B and RNC.

1. The UE sends a Request Message on RACH. 

a. This is a L2/L3 message and is terminated at Node-B (logical channel CCCH).

b. This message is not ciphered, but is integrity protected.

2. The Node-B processes the Request, and checks the availability of autonomous resources.

a. The Node-B does not check for integrity protection.

3. If autonomous radio resources are available, then Node-B assigns them to UE. 

4. The Assignment Message is transported on FACH (logical channel CCCH).

a. This message is neither ciphered nor integrity protected.

5. The Node-B informs RNC that one autonomous resource has been allocated to the UE identified by its CRNTI ID.

6. The RNC starts a timer, expecting a Radio Assignment Indication Message (RAIM) from this UE.

7. If autonomous radio resources are not available, the Node-B forwards the Request Message to RNC.

a. The RNC interprets this message as it interprets the Release-99 counterpart, which is integrity protected although not ciphered.

b. This would be a transparent mode of Node-B operation, wherein the Node-B has a choice of either sending an Assignment to the UE or forwarding the Request to RNC.

Upon receiving the Assignment Message, the UE transitions to DCH state.

1. The UE uses the default TFCS allocated for this purpose.

2. The UE sends RAIM on DCCH (logical channel DCCH).

a. This message is ciphered and integrity protected, and is terminated in RNC.

b. This message contains the traffic volume measurement, pilot strength measurement, etc.

Upon receiving RAIM, the RNC performs integrity check.

1. If integrity fails or the RSCM timer expires, the RNC instructs the Node-B to tear down the DCH for this UE

2. If integrity check succeeds, the RNC could:

a. Update the TFCS for this UE

b. Depending on the pilot strength measurements, send a handoff direction message

Figures 1, 2, 3 and 4 depict the design and error handling.


[image: image1.emf]UE Node B RNC

Nominal case  -   Autonomous  Resources  Available  -  No  Errors

Request

Assignment

Notification

UE

moves

to DCH

state

Indication

RNC

verifies

Msg

Integrity

and then

stops

timer

RNC

starts

timer



[image: image2.emf]UE Node B RNC

Nominal  Case  -  Autonomous  Resources  not  available

No errors

Request

UE

moves

to DCH

state

Reconfiguration

RNC

verifies

msg

integrity

and then

stops

timer

Request

Reconfiguration complete message

Radio link setup request message

Radio link setup response message

RNC

starts

timer



[image: image3.emf]UE Node B RNC

Error case #1 - Resources available -

Request message lost

Assignment message

Notification message

UE

moves

to DCH

state

Indication message

RNC

verifies

msg

integrity

and then

stops

timer

RNC

starts

timer

Request message

Request message

Request message

Request message

Request message

UE

sends

request

msg until

Assignm

ent or

reconfig

uration

messge

is

received

or until

max N.

of

transmis

sions



[image: image4.emf]UE Node B RNC

Error case #2 - Timer in RNC expires -

Unauthorized UE

Request message

Assignment message

Notification message

UE

moves

to DCH

state

Indication message

Msg fails

integrity

and is

ignored

RNC

starts

timer

UE is not

authorized

by the

network

Timer

expires

Radio link deletion request message

Radio link deletion response message

Radio

link is

released


References

1. 3GPP TR 25.896, Feasibility Study for Enhanced Uplink for UTRA FDD









_1114433721.vsd

_1114433753.vsd

_1114425569.vsd

_1114425567.vsd

