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Non-DRX mode

1. Introduction

In GERAN #9 meeting, the principle of the DRX concept were agreed based on [1]. The non-DRX mode was not agreed. This document aims at closing this remaining open issue.

MSs in GERAN Iu mode may use Discontinuous Reception (DRX) in RRC-Idle mode, in RRC-Connected mode {RRC-Cell_Shared state, MAC idle state} and RRC-GRA_PCH state.

2. Non-DRX mode

In GERAN Iu, a MS using discontinuous reception may also enter a non-DRX mode. There are three cases when the mobile station would enter a non-DRX mode period:

	
	Action
	Reason

	1)
	When entering the MAC-Idle State, the mobile station shall enter the non-DRX mode period.

The duration of the non-DRX mode period is determined by the value of the NON_DRX_TIMER parameter included in the DRX Parameters IE 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 non-DRX mode period, the mobile station may wait to apply the new value until the next time the non-DRX mode period is entered.
	Enable a fast reception of paging messages to reduce delay when the MS returns temporarily to MAC-Idle State. 

	2)
	When the network operates in NC2 mode and the MS sends a NC measurement report, both the MS and the network shall enter the NC2 non-DRX mode period. The duration of this period is defined by the NC_NON_DRX_PERIOD parameter.
	Fast reception of PACKET CELL CHANGE ORDER message

	3)
	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.
	The MS may update its DRX parameters in MM messages. Until the network receives the message, it may not use a correct DRX period for this MS.

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


	Parameter
	Messages indicating the parameter

	NON_DRX_TIMER
	ATTACH REQUEST, ROUTING AREA UPDATE REQUEST

	DRX_TIMER_MAX
	PACKET SYSTEM INFORMATION 1, 13 and 14

	NC_NON_DRX_PERIOD
	PSI 5, PACKET CELL CHANGE ORDER, PACKET MEASUREMENT ORDER.


The non-DRX mode is not entered at the transition from MAC-DTM State to MAC-Dedicated state, since DRX does not apply to RRC-Cell_Dedicated.

3. Conclusion

The proposed modification shall be introduced in 3GPP TS 44.160 in order to enable the non-DRX mode. 3GPP TS 44.118 does not need any additional information on non-DRX.

4. References

[1] Discontinuous Reception (DRX) for GERAN Iu, GP-020863, Nokia, TSG GERAN #9, USA, Seattle.

5. Appendix

5.1 3GPP TS 44.060 § 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 and routeing area update defined in 3GPP TS 44.018, 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 or ROUTING AREA UPDATE 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 a dedicated connection during any of the non-DRX mode periods, then that period shall continue to run.

5.2 3GPP TS 24.008
DRX parameter

The purpose of the DRX parameter information element is to indicate whether the MS uses DRX mode or not.

The DRX parameter is a type 3 information element with a length of 3 octets.

Table 1: DRX parameter information element

	8
	7
	6
	5
	4
	3
	2
	1
	

	DRX parameter IEI
	octet 1

	SPLIT PG CYCLE CODE
	octet 2

	CN Specific DRX cycle length coefficient
	SPLIT on CCCH
	non-DRX

timer
	octet 3


Table 2: value parts of the DRX parameter information element 
	SPLIT PG CYCLE CODE, octet 2

	The octet contains the binary coded value of the SPLIT PG CYCLE CODE. The SPLIT PG CYCLE value is derived from the SPLIT PG CYCLE CODE as follows:

	0
	704 (equivalent to no DRX)

	1 to 64
	1 to 64, respectively

	65
	71

	66
	72

	67
	74

	68
	75

	69
	77

	70
	79

	71
	80

	72
	83

	73
	86

	74
	88

	75
	90

	76
	92

	77
	96

	78
	101

	79
	103

	80
	107

	81
	112

	82
	116

	83
	118

	84
	128

	85
	141

	86
	144

	87
	150

	88
	160

	89
	171

	90
	176

	91
	192

	92
	214

	93
	224

	94
	235

	95
	256

	96
	288

	97
	320

	98
	352

	All other values are reserved and shall be interpreted as 1 by this version of the protocol.

	

	SPLIT on CCCH, octet 3 (bit 4)

	0
	
	
	
	Split pg cycle on CCCH is not supported by the mobile station

	1
	
	
	
	Split pg cycle on CCCH is supported by the mobile station

	

	non-DRX timer, octet 3

	bit

	3
	2
	1
	
	

	0
	0
	0
	
	no non-DRX mode after transfer state

	0
	0
	1
	
	max.  1 sec non-DRX mode after transfer state

	0
	1
	0
	
	max.  2 sec non-DRX mode after transfer state

	0
	1
	1
	
	max.  4 sec non-DRX mode after transfer state

	1
	0
	0
	
	max.  8 sec non-DRX mode after transfer state

	1
	0
	1
	
	max. 16 sec non-DRX mode after transfer state

	1
	1
	0
	
	max. 32 sec non-DRX mode after transfer state

	1
	1
	1
	
	max. 64 sec non-DRX mode after transfer state

	

	CN Specific DRX cycle length coefficient, octet 3

bit

	8
	7
	6
	5
	UMTS specific

	0
	0
	0
	0
	CN Specific DRX cycle length coefficient not specified by the MS, ie. the system information value 'CN domain specific DRX cycle length' is used. (Ref 3GPP TS 25.331)

	0
	1
	1
	0
	CN Specific DRX cycle length coefficient 6

	0
	1
	1
	1
	CN Specific DRX cycle length coefficient 7

	1
	0
	0
	0
	CN Specific DRX cycle length coefficient 8

	1
	0
	0
	1
	CN Specific DRX cycle length coefficient 9

	All other values shall be interpreted as "CN Specific DRX cycle length coefficient not specified by the MS " by this version of the protocol.

	Note:
In UMTS this field (octet 3 bits 8 to 5) is used, but was spare in earlier versions of this protocol.


