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1 Introduction

Presently, the RRC protocol allows the mobile to have different DRX periods in CELL PCH and URA PCH state controlled by the network. It is of interest to note that in order to change the DRX periods it has to be done by explicit signalling. As a result of this protocol choice if we would like to have faster call setup close to the point in time the transition occurred and then increase the DRX time further away from this point in time we would have to increase the signalling load in UTRAN.
The network sends mobiles into CELL PCH and URA PCH state in order to ensure that the mobile is not left in CELL FACH for too long and thus allows to economise on battery life as in CELL FACH state the mobile is performing inter frequency measurements and is decoding the downlink FACH continuously.
In fact looking at the RRC protocol as a whole there must be a way that one can optimise the behaviour of the mobile and network in order to achieve a better trade off between signalling load and the performance of the network and call setup times for Rel-7. To this end we propose to take a new look at the RRC protocol’s structure and suggest a way forward that can improve both the signalling load of the network and better network performance. In order to do this we suggest that we investigate the following issues:
· The need for explicit signalling for exiting from CELL FACH to CELL PCH

· The need for exlicit signalling for exiting from CELL PCH to URA PCH

· The need for explicit signalling for exiting URA PCH to IDLE

· The possible use of a pre-configured CELL PCH and URA PCH DRX period.
· The possible use of a pre-configured inter freqeuency measurements.

The foreseen increase in IMS services means that there is a need to have both faster call setup times for the PS domain and increased traffic but at the same time maintain a good quality of services.

2 Description

2.1 Implicit signalling  (for transitions CELL FACH -> CELL PCH; CELL PCH -> URA PCH; URA PCH -> IDLE)
In general at the end of a PS transaction the network triggers a transition to CELL FACH, in the case that packets are not received (after a period of time) it triggers a transition to CELL PCH or URA PCH states. In the case of a transition to CELL PCH state the network may trigger a transition to either URA PCH or IDLE etc etc.

The network is more or less programmed to go through this sequence at the end of each packet session and as a result there is explicit signalling needed just to push mobiles from one state to another. We would like to suggest that an evolution of the RRC protocol for Rel-7 should investigate the possibility to have implicit RRC signalling in order to make these state transitions automatic without the need for explicit signalling.
2.2 Preconfigured DRX in CELL PCH & URA PCH

In order to be able to have different DRX periods for CELL PCH and URA PCH states we can also have the possibility to have implicit signalling. This means that the mobile and network synchronises could change the DRX schemes based on timers rather than signalling.
2.3 Preconfigured Inter frequency measurements in CELL PCH & URA PCH

For RRM reasons we can also have the implicit signalling and periods controlled by the network for inter frequency measurements whilst in CELL PCH and URA PCH. We believe by doing this we can have a happy trade off between quick reaction time and have interfrequency measurements available.
3 Conclusion

In Rel-7 the need to support IMS services and the requirement to support faster call set-up times puts additional load on the RNC given Rel-6 RRC signalling.  NEC believe that RAN2 can evolve the Rel-7 protocols such that we can:
· Reduce UTRAN & UE signaling load for managing RRC protocol states

· Improve performance by having configurable DRX and interfrequency measurements in CELL PCH and URA PCH states so that when packets are to be sent the measurements are already avaialble. 

This can provide a pragmattic way in providing reactivity (by having short DRX periods) and inter freqeancy measurements without the need to be in CELL FACH state.

NEC would like to suggest a Rel-7 improvement to investigate these issues and propose to capture these issues in the RAN2 TR for Fast call setup see text proposal below.



New Section 1: Implicit signalling  (for transitions CELL FACH -> CELL PCH; CELL PCH -> URA PCH; URA PCH -> IDLE)

To apply a implicit signalling scheme to transit from:

· CELL FACH -> CELL PCH
· CELL PCH -> URA PCH

· URA PCH -> IDLE

This allows to save load in the RNC (thus improving call setup time) and the radio interface on common channels.
Example for CELL FACH to CELL PCH transition.
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New Section 2: Preconfigured DRX in CELL PCH & URA PCH

To apply implict DRXing schemes in CELL PCH and URA PCH states so that a different DRX scheme can be preprogramed by the network.
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New Section 3: Preconfigured Inter frequency measurements in CELL PCH & URA PCH

To apply implicit signalling scheme to controlled periods where the mobile shall perform inter frequency measurements whilst in CELL PCH and URA PCH. 

The following MSC shows how preconfigured Inter frequency measurements together with configured DRX.
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Message with parameters                          (Change State: CELL_PCH,                value of 1st DRX cycle length DRX1, Duration for 1st DRX cycle length TDRX1, Measurements to perform during TDRX1, value of 2nd DRX cycle length DRX2, Duration for 2nd  DRX cycle length TDRX2, Measurements to perform during TDRX2)





CELL_PCH





CELL_PCH





UTRAN





UE





TCELL_FACH





TCELL_FACH





Message with parameters:         (Change State: CELL_FACH, Time in CELL_FACH: Tcell_fach,    Next State: CELL_PCH)
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																		NEW MESSAGE
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																		Time in CELL PCH = Tcell_pch,

																		Measurements to perform during T_InterFreq



Tcell_pch

Tcell_pch

UE

UTRAN

Tcell_pch

Inter freq measurements during T_InterFreq

CELL_DCH

CELL_PCH




