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5.5.1.5
Discontinuous reception (DRX)

A mobile station in packet idle mode shall monitor the CCCH, PCCCH or EC-CCCH as defined in 3GPP TS 45.002.

In the GPRS attach procedure, defined in 3GPP TS 24.008, 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 five 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 and routeing area update defined in 3GPP TS 24.008, 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 or ROUTING AREA UPDATE REJECT is received by the mobile station. This period also ends after timeout when waiting for any of these messages.

5)
The mobile station shall enter the MBMS non-DRX mode period when it receives a pre-notification for an MBMS service and MBMS session, and the MBMS service is a broadcast service or is a multicast service previously joined by the mobile station and the MBMS session has not yet been received by the mobile station. The mobile station shall also enter the MBMS non-DRX mode period, if not already in it, when the mobile station sends the MBMS SERVICE REQUEST message, unless the MBMS packet access procedure is performed on MPRACH during fast reception resumption. The mobile station shall also enter the MBMS non-DRX mode period, if not already in it, when it receives a notification for an MBMS service and MBMS session, and the MBMS service is a broadcast service or is a multicast service previously joined by the mobile station and the MBMS session has not yet been received by the mobile station, and the notification:

-
indicates that no counting shall be performed and contains no MBMS p-t-m channel description;

-
or, specifies an MBMS radio bearer starting time which has not yet elapsed. 


The MBMS non-DRX mode period ends when a notification (containing an MBMS p-t-m channel description) or the MBMS ASSIGNMENT message, addressing the same MBMS session and not specifying an MBMS radio bearer starting time or specifying an MBMS radio bearer starting time already elapsed, is received by the mobile station. If the notification or the MBMS ASSIGNMENT message specifies an MBMS radio bearer starting time which has not yet elapsed, the period ends when the point in time denoted by the MBMS radio bearer starting time occurs, unless any subsequent notification or MBMS ASSIGNMENT message addressing the same MBMS session and received by the mobile station, before the point in time denoted by the MBMS radio bearer starting time, provides an up-to-date value of the MBMS radio bearer starting time or does not include an MBMS radio bearer starting time.


The MBMS non-DRX mode period also ends after timeout when waiting for the MBMS notification of the pre-notified MBMS service and MBMS session or after timeout when waiting for the MBMS ASSIGNMENT message.

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. 

An exception case is where a mobile station has enabled PEO or EC operation in which case it shall operate as follows: 

-
When initiating the MM procedures for GPRS attach and routing area update defined in 3GPP TS 24.008 [51], the mobile station shall enter a zero length MM non-DRX mode period.

-
If eDRX has been negotiated (see 3GPP TS 24.008 [51]) then the mobile station shall not request values for the SPLIT_PG_CYCLE or the NON_DRX_TIMER parameter.

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

-
It may negotiate the use of eDRX or PSM with eDRX.  If it has negotiated eDRX or PSM with eDRX then it shall consider eDRX to be supported in all cells in the corresponding Routing Area (i.e. eDRX is negotiated at the Routing Area level). 

-
If a mobile station that has enabled PEO enters extended uplink TBF mode (see sub-clauses 9.3.1a and 9.3.1b) then it monitors the downlink PACCH starting with the 2nd 52-multiframe following the 52-multiframe in which it received the PACKET UPLINK ACK/NACK message confirming reception of all uplink RLC data blocks. More specifically, when there is no ongoing downlink TBF it monitors radio block [(IMSI mod 1e7) mod 12] in that 52-multiframe and in each subsequent 52-multiframe for a matching PACCH message for as long as it remains in extended UL TBF mode or it receives a matching PACCH message assigning it a downlink TBF. 

-
If the mobile station in EC operation is indicated to continue monitoring the EC-PACCH in the EC PACKET UPLINK ACK/NACK with the Final Ack Indicator bit set to '1', then it monitors the EC-PACCH, according to its allocated downlink Coverage Class of the TBF, after an initial waiting time as indicated in the EC PACKET UPLINK ACK/NACK message. The mobile station then monitors the EC-PACCH, using a monitoring pattern as indicated in the EC PACKET UPLINK ACK/NACK message, for as long as timer T3238 is running.

-
A mobile station that has enabled EC operation and negotiated eDRX shall monitor the EC-CCCH according to the selected downlink Coverage Class and the negotiated eDRX value, see 3GPP TS 45.008. If no eDRX value has been negotiated, the mobile station shall monitor the EC-CCCH according to the selected downlink Coverage Class and the lowest eDRX value. While in packet idle mode with the Ready timer running a mobile station that has enabled EC operation shall always use the lowest eDRX cycle (see 3GPP TS 45.002 [13]).
-
A mobile station that has enabled PEO uses the lowest eDRX cycle (see 3GPP TS 45.002 [13]) while the Ready timer is running. If eDRX has been negotiated then upon expiration of the Ready timer the mobile station enters the eDRX based power saving state and uses its negotiated eDRX (see 3GPP TS 45.002 [13]). 

-
If PSM has been negotiated (see 3GPP TS 24.008 [51]) it starts the active timer upon expiration of the ready timer. While the active timer is running it remains reachable using the eDRX value last negotiated with the network. If no eDRX value has been negotiated then it uses the DRX cycle applicable to the serving cell while the Active timer is running. When the active timer expires the mobile station enters the PSM based power saving state and will not be reachable until the next time it performs an uplink data transfer. 

