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MS Location and GRR Centric Services

1. Introduction

The Conversational TR includes scenarios for establishing services that have a guaranteed bit rate attribute that is greater than zero and a low delay QoS attribute. The nature of these services is such that they need to have radio resources pre-allocated prior to the flow of user plane payload (e.g. see section 5.6.1 of the Conversational TR).  This paper addresses this scenario in particular and identifies functional changes in the mobile station for when non-DRX operation should be applied. 

2. MS Location Determination During Service Establishment

When a GRR centric service is activated using the service establishment procedure described in section 5.6.1 of the Conversational TR, the PFM entity in the SGSN responds to an Activate PDP Context Request by sending a Create BSS PFC message to its peer entity in the BSS. The PFM entity in the BSS determines that the PFC is GRR centric and therefore sends a primitive to GRR causing it to send a resource request primitive to RLC/MAC. At this point RLC/MAC must determine how to proceed in order to send the necessary resource allocation message to the target mobile station: 

Case 1:  If the target mobile station has an ongoing TBF (e.g. the uplink TBF used to send the Activate PDP Context Request may be operating in extended uplink TBF mode) then RLC/MAC sends the resource allocation message using the corresponding downlink PACCH.

Case 2:
If the target mobile station does not have any ongoing TBFs it will be treated as being in Packet Idle mode and RLC/MAC will have to determine how it can be reached:

· The SGSN will only send a Create BSS PFC for a mobile station for which the Ready timer is running (i.e. if the Ready timer is not running the SGSN will invoke paging procedures to locate the target mobile station and thereby re-activate its Ready timer). As such, the BVCI included in the Create BSS PFC will always indicate the cell in which the target mobile station is located.

· Once the BSS knows the BVCI it is able to determine the serving cell and RLC/MAC will use this information to send the resource allocation message using the CCCH (PBCCH is not present) or PCCCH (PBCCH is present) of the serving cell.

· At this point RLC/MAC must determine whether or not the target mobile station has entered DRX mode. There is nothing in the current specifications that allow RLC/MAC to make this determination for this case. Possible solutions to this problem are provided in section 3 below.

· Once RLC/MAC determines how to reach the target mobile station it sends resource allocation messages according to the rules adopted for multiple TBF procedures as follows:

· If the BSS determines that there are no ongoing TBFs for the target mobile station it first sends a downlink TBF allocation using AGCH (Packet Immediate Assignment) or PAGCH (Packet Downlink Assignment) and then sends an uplink TBF allocation using PACCH on the downlink TBF.

· If the BSS determines that there is one ongoing TBF for the target mobile station (e.g. the uplink TBF used to send the PDP Context Activate Request operates in extended uplink TBF mode) the it can send a Multiple TBF Timeslot Reconfigure message as the resulting TBF configuration consists of two uplink TBFs and one downlink TBF.

3. Solution to MS DRX Mode Determination

Two possible solutions are foreseen for the DRX mode determination issue identified in Case 2 above:

Solution 1:

The SGSN can include DRX Mode information for the target mobile station when sending a Create BSS PFC message to the BSS. This can be done by modifying the Create BSS PFM message or the BSSGP PDU to allow for inclusion of DRX mode information. This solution would require the SGSN to determine when it is dealing with a service requiring pre-allocation of resources and the SGSN would only include DRX mode information in these cases.

Solution 2:

A mobile station can be made to avoid entering DRX mode while the PDP Context Activation or PDP Context Modification procedure is in progress (possibly limited to the case of Conversational service). This can be done by modifying the DRX description provided in section 5.5.1.5 of 44.060 to extend the conditions under which a mobile station shall not enter DRX mode accordingly (see Annex A). With this solution the SGSN would not have to determine when it is dealing with a service requiring pre-allocation of resources but there would be mobile station impacts.

4. Conclusion

In light of the service establishment procedures adopted for GRR centric services and the discussion above, either of the solutions described above could be used to solve the identified problem (i.e. knowing how to reach an MS during PDP Context Activation when resource pre-allocation is required and the MS has no ongoing TBFs).

Annex A

5.5.1.5
Discontinuous reception (DRX)

A mobile station in packet idle mode shall listen to the radio blocks on CCCH or PCCCH as defined in 3GPP TS 45.002. 

In the GPRS attach procedure, defined in 3GPP TS 44.018, the mobile station requests values for the SPLIT_PG_CYCLE and NON_DRX_TIMER parameters to be applied on CCCH or PCCCH.

NOTE:
The support of the SPLIT_PG_CYCLE parameter is optional on CCCH, see 3GPP TS 45.002.

The SPLIT_PG_CYCLE and NON_DRX_TIMER parameters control:

-
the occurrence of paging blocks on CCCH or PCCCH belonging to the mobile station (SPLIT_PG_CYCLE parameter, see 3GPP TS 45.002) in DRX mode (see 3GPP TS 43.064); and

-
the duration of the non-DRX mode period to be applied by the mobile station when it has left the packet transfer mode or the dual transfer mode and then enters the packet idle mode.

There are four cases when the mobile station shall enter a non-DRX mode period.

1)
At the transition from the packet transfer mode to the packet idle mode, the mobile station shall enter the Transfer non-DRX mode period.

2)
At the transition from the dual transfer mode to the dedicated mode or packet idle mode, the mobile station shall enter the Transfer non-DRX mode period.


In both cases, the duration of the Transfer non-DRX mode period is determined by value of the NON_DRX_TIMER parameter, requested in the GPRS attach procedure, and the value of the DRX_TIMER_MAX parameter broadcast in the cell. The mobile station may use the minimum value of these two parameters.


If the mobile station receives a new value of the DRX_TIMER_MAX parameter during the Transfer non-DRX mode period, the mobile station may wait to apply the new value until the next time the Transfer non-DRX mode period is entered.

3)
A mobile station operating in NC2 mode shall enter the NC2 non-DRX mode period when it sends an NC measurement report. The duration of this period is defined by the NC_NON_DRX_PERIOD parameter.

4)
When initiating the MM procedures for GPRS attach, routeing area update, PDP Context activation or PDP Context modification defined in 3GPP TS 24.018, the mobile station shall enter the MM non-DRX mode period. This period ends when either of the messages GPRS ATTACH ACCEPT, GPRS ATTACH REJECT, ROUTING AREA UPDATE ACCEPT, ROUTING AREA UPDATE REJECT, Activate PDP Context Accept, Activate PDP Context REJECt, MODIFY PDP Context Accept or MODIFY PDP Context REJECt is received by the mobile station. This period also ends after timeout when waiting for any of these messages.

The non-DRX mode periods defined above run independent of each other and may overlap. The non-DRX mode periods have effect only in packet idle mode. In packet idle mode, the mobile station shall be in non-DRX mode during any of the non-DRX mode periods. Otherwise, the mobile station in packet idle mode may be in DRX mode.

If the mobile station establishes an RR connection during any of the non-DRX mode periods, then that period shall continue to run. 
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