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Introduction

RAN1 has already started work on UL improvements [1]. While RAN2 has only a secondary responsibility, it is probably necessary that activities on the subject are started, since some of the RAN1 proposals have an impact on RAN2 specifications as well [2]. 
In this document we will focus on fast DCH setup and on the RAN2 related aspects.
Discussion

The speed of the transition from CELL_FACH to CELL_DCH is critical for the system capacity.  A slow transition causes degradation in QoS and forces the operator to keep low-activity UEs in CELL_DCH state as long a possible, in order to insure a good QoS, resulting in the quick depletion of the channelisation codes.  A fast CELL_FACH to CELL_DCH transition has always been a goal of RAN2, and this is generally referred to as "fast channel type switching".  We believe that this transition could be made a little faster, in particular in those cases in which the transition is caused by UL activity in the UE.
The R'99 procedure to move the UE from CELL_FACH to CELL DCH is particularly slow when the UE has new data to send. In this scenario, the transition will be triggered by the transmission of a MEASUREMENT REPORT message (Traffic Volume Measurement - TVM).  Once the S-RNC has received and processed the TVM message, it will instruct the relevant Node Bs to setup DPCH, it will wait for confirmation that the DPCHs have been established, it will eventually send a reconfiguration message to the UE triggering the state transition.  After the UE has acquired the DPCH, and sent the corresponding complete message, the data can start to flow.  This is illustrated in the figure below.

Note that in all the figures we assume for simplicity that the C-RNC and the S-RNC are the same entity.
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Fig. 1. R'99 procedure

The main elements that contribute to delay the completion of the above described procedure are:

· Unreliable transmission of the TVM on the FACH (Uu interface)
· Processing/decision time in the S-RNC
· Delays on the Iub/Iur

· DPCH Acquisition

It is not easy to quantify each component of the delay since they depend on: Implementation choices; software/hardware performance of the in the S-RNC, Node B and UE; traffic load; network parameters configuration; etc.  However, it is a fair assumption that the "Processing/decision time in the S-RNC" and the "Delays on the Iub/Iur" contribute significantly to delay the CELL_FACT to CELL_DCH transition.  Our proposal is aimed at eliminating these components of the delay budget.
DPCH allocation performed by the Node B
HSDPA takes advantage of a fast allocation of radio resources (HS-DSCH) from the Node B.  Even the allocation of DPCH resources will benefit if the assignment is performed by the Node B.  We can introduce our proposal with the following figure.
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Fig. 2. New procedure – No errors
Fig.2 shows that the allocation of the DPCH is performed directly by the Node B.  In order for this to be possible, some requirements have to be met:
· The request message is not ciphered (it can be integrity protected)

· The request message could be sent on a new common control channel terminated in the Node B
· The RNC has pre-assigned a pool of DPCH resources to the Node B

· The RNC controls how much of the channelisation code tree is pre-assigned to each Node B

· The assignment message is not ciphered, nor integrity protected

· This is similar to the allocation of the HS-DSCH on a TTI by TTI basis

· The TFCS used by the UE is a stored TFCS

· Similar to the current fast channel type switching
· This scheme may not be used after cell reselection in CELL_FACH

· The request message included a request that was compatible with the stored TFCS
· The indication message can be ciphered and integrity protected

· The S-RNC can check integrity to verify that resources were assigned to a legitimate UE

It can be noted that DPCH resources are assigned to the UE before the S-RNC can check that the UE is entitled to this kind of resources (i.e. compatibility with the stored TFCS, correct CK and IK, etc.).  However, the UE will quickly be deprived of these DPCH resources if the indication message fails to be successfully verified by the S-RNC. This scenario is outlined in the figure below.
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Fig. 3. New procedure – Indication message fails integrity check
We have so far assumed that the Node B is able to assign DPCH resources. It is possible that the pool of fast resources has been depleted by previous requests from other UEs, or it could happen that the request sent by the UE requires more DPCH resources than currently available. In this case the UE request would be passed to the S-RNC, which will decide whether to satisfy it or not. Since the message can be integrity protected, an unauthorised UE should not be able to forge a valid message. If the S-RNC decides to assign resources, an R'99 reconfiguration procedure could be used.
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Fig. 4. New procedure – Resources assigned by the S-RNC
The proposed new procedure always starts with the transmission of a new message directly to the Node B.  In R'99 no L3 messages can be transmitted from the UE to Node B.  In order to allow this a new common logical channel would have to be defined.  It would be similar in nature to the CCCH.  As for the CCCH, a L3 retransmission scheme should insure the successful delivery of message exchanged between UE and Node B.  In the example below, we show the possible retransmission of the request message.
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Fig. 5. New procedure – L3 retransmissions
Conclusion

The proposal presented in this document is aimed at reducing the delay in the transition from CELL_FACH to CELL_DCH.  It targets the delays introduced by the S-RNC and the Iub/Iur interfaces, and proposes a new fast assignement procedure handled in the Node B.  We recommend to consider the described new scheme in the framework of the UL improvements currently being evaluated in RAN WG1.
References

[1]
RP-020658, Study Item Description: Feasibility Study on Uplink Enhancements for Dedicated Transport Channels
[2]
R1-03-0428, DCH Setup Time and Possible Improvements, Qualcomm
_1119875592.vsd
UE�

Node B�

S-RNC�

�

Nominal case - Fast Resources available - No errors�

Request message�

Assignment message�

Notification message�

UE acquires DPCH�

Indication message�

RNC verifies msg integrity and then stops timer�

RNC starts timer�

User plane data Tx/Rx can start�


_1122982094.vsd
UE�

Node B�

S-RNC�

�

Error case #1 - Timer in RNC expires - Unauthorized UE�

Request message�

Assignment message�

Notification message�

UE acquires DPCH�

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�


_1122982137.vsd
UE�

Node B�

S-RNC�

�

Error case #2 - Resources available - Request message lost�

Request message�

Assignment message�

Notification message�

UE acquires DPCH�

Indication message�

RNC verifies msg integrity and then stops timer�

RNC starts timer�

Request message�

Request message�

Request message�

Request message�

UE sends request msg until Assignment or reconfiguration messge is received or until max N. of transmissions�

User plane data Tx/Rx can start�


_1119790789.vsd
UE�

Node B�

S-RNC�

�

R�99 - CELL_FACH to CELL_DCH transition - UL UE data�

Measurement report (TVM) message�

UE acquires DPCH�

Reconfiguration message�

User plane data is transmitted and received�

Reconfiguration complete message�

Radio link setup request message�

Radio link setup response message�


_1119874039.vsd
UE�

Node B�

S-RNC�

�

Nominal case - Fast Resources not available - No errors�

Request message�

Reconfiguration complete message�

Radio link setup request message�

UE acquires DPCH�

Reconfiguration message�

RNC verifies msg integrity and then stops timer�

Radio link setup response message�

Request message�

RNC starts timer�

User plane data Tx/Rx can start�


