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DRX for MS in RRC-Idle mode attaching to the CS domain

1. Introduction

In GERAN #8, it has been agreed that MSs in RRC-Idle mode and attaching to the PS domain, may determine their DRX period, like in UTRAN, in order to optimize their battery consumption. However, this possibility does not exist towards the CS CN domain, which might therefore lead to different behaviors of the MS's battery depending on the CN to which the MS is attached. Besides, as new CS services appear, e.g. video conferencing
, the energy requirements at MS side become tighter. Therefore, this document proposes that such mechanism be introduced in GERAN Iu.

2. Proposed solution

2.1 DRX parameters

A new DRX parameter has to be introduced for MS in RRC-Idle mode attached to the CS domain. The MS may send the CS MS-specific DRX cycle length coefficient (range 6 to 9) in the IMSI Attach Request message and in the Location Update message to the 3G-MSC [1].

2.2 DRX Mode in RRC-Idle mode

In RRC-Idle mode, the MS and the network shall apply the following rules for defining the DRX period:

· when the MS is only attached to the PS CN domain, the MS and the GERAN shall use:

· the PS MS-specific DRX cycle length coefficient, if indicated in a NAS message;

· else, the PS CN-specific DRX cycle length coefficient.

· when the MS is only attached to the CS CN domain, the MS and the GERAN shall use:

· the CS MS-specific DRX cycle length coefficient, if indicated in a NAS message;

· else, the CS CN-specific DRX cycle length coefficient.

· when the MS is attached to both CS and PS CN domains, the MS and the GERAN shall use the shortest DRX cycle length coefficient of those defined when attached to the CS domain and when attached to the PS domain.

In addition to the previous rules for computing the DRX period, the following rules also apply:

· An MS in Iu mode may include the CS MS-specific DRX cycle length coefficient within the LOCATION UPDATING REQUEST message at IMSI attach.

· If an MS attached to the CS CN domain moves from a cell supporting only A/Gb mode to a cell supporting GERAN Iu mode and operates in Iu mode in the new cell, it may include the CS MS-specific DRX cycle length coefficient in the LOCATION UPDATING REQUEST message [2];

· If an MS/UE attached to the CS CN domain moves from a UTRAN cell to a GERAN Iu cell and operates in Iu mode in the new cell, it may include the CS MS-specific DRX cycle length coefficient in the LOCATION UPDATING REQUEST message.

2.3 Modifications required.

The LOCATION UPDATING REQUEST message defined in 3GPP TS 24.008 (appendix 5.2)
 shall optionally include the CS MS-specific DRX cycle length coefficient.

3. Conclusion

This document enables MSs in RRC-Idle mode attached to the CS CN domain, to decide upon the DRX period and enhance the MS's battery autonomy. This proposal requires the introduction of the CS MS-specific DRX cycle length coefficient in the LOCATION UPDATING REQUEST message defined in 3GPP TS 24.008.
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5. Appendix

5.1 DRX parameter

The purpose of the DRX parameter information element is to indicate whether the MS uses DRX mode or not. See 3GPP TS 24.008.

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.


5.2 Location updating request

This message is sent by the mobile station to the network either to request update of its location file (normal updating or periodic updating) or to request IMSI attach. See 3GPP TS 24.008.

Message type:
LOCATION UPDATING REQUEST

Significance:

dual

Direction:


mobile station to network

Table 9.2.17/3GPP TS 24.008: LOCATION UPDATING REQUEST message content

	IEI
	Information element
	Type / Reference
	Presence
	Format
	Length

	
	Mobility management
	Protocol discriminator
	M
	V
	1/2

	
	protocol discriminator
	10.2
	
	
	

	
	Skip Indicator
	Skip Indicator
	M
	V
	1/2

	
	
	10.3.1
	
	
	

	
	Location Updating
	Message type
	M
	V
	1

	
	Request message type
	10.4
	
	
	

	
	Location updating type
	Location updating type
	M
	V
	1/2

	
	
	10.5.3.5
	
	
	

	
	Ciphering key sequence
	Ciphering key sequence
	M
	V
	1/2

	
	number
	number
	
	
	

	
	
	10.5.1.2
	
	
	

	
	Location area
	Location area
	M
	V
	5

	
	identification
	identification
	
	
	

	
	
	10.5.1.3
	
	
	

	
	Mobile station
	Mobile station
	M
	V
	1

	
	classmark
	classmark 1
	
	
	

	
	
	10.5.1.5
	
	
	

	
	Mobile identity
	Mobile identity
	M
	 LV
	2-9

	
	
	10.5.1.4
	
	
	

	33
	Mobile station
	Mobile station
	O
	TLV
	5

	
	classmark for UMTS
	classmark 2
	
	
	

	
	
	10.5.1.6
	
	
	


5.3 GPRS Attach Request

This message is sent by the MS to the network in order to perform a GPRS or combined GPRS attach. See table 9.4.1/3GPP TS 24.008.

Message type:
ATTACH REQUEST

Significance:

dual

Direction:


MS to network

Table 9.4.1/3GPP TS 24.008: ATTACH REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

10.2
	M
	V
	1/2

	
	Skip indicator
	Skip indicator

10.3.1
	M
	V
	½

	
	Attach request message identity
	Message type

10.4
	M
	V
	1

	
	MS network capability
	MS network capability

10.5.5.12
	M
	LV
	3-9

	
	Attach type
	Attach type

10.5.5.2
	M
	V
	½

	
	GPRS ciphering key sequence number
	Ciphering key sequence number 

10.5.1.2
	M
	V
	½

	
	DRX parameter
	DRX parameter

10.5.5.6
	M
	V
	2

	
	P-TMSI or IMSI
	Mobile identity

10.5.1.4
	M
	LV
	6 - 9

	
	Old routing area identification
	Routing area identification

10.5.5.15
	M
	V
	6

	
	MS Radio Access capability
	MS Radio Access capability

10.5.5.12a
	M
	LV
	6 - 52

	19
	Old P-TMSI signature
	P-TMSI signature

10.5.5.8
	O
	TV
	4

	17
	Requested READY timer
value
	GPRS Timer

10.5.7.3
	O
	TV
	2

	9-
	TMSI status
	TMSI status

10.5.5.4
	O
	TV
	1


5.4 Routing area update request

This message is sent by the MS to the network either to request an update of its location file or to request an IMSI attach for non-GPRS services. See table 9.4.14/3GPP TS 24.008.

Message type:
ROUTING AREA UPDATE REQUEST

Significance:

dual

Direction:


MS to network

Table 9.4.14/3GPP TS 24.008: ROUTING AREA UPDATE REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

10.2
	M
	V
	1/2

	
	Skip indicator
	Skip indicator

10.3.1
	M
	V
	1/2

	
	Routing area update request message identity
	Message type

10.4
	M
	V
	1

	
	Update type
	Update type

10.5.5.18
	M
	V
	1/2

	
	GPRS ciphering key sequence number
	Ciphering key sequence number 

10.5.1.2
	M
	V
	1/2

	
	Old routing area identification
	Routing area identification

10.5.5.15
	M
	V
	6

	
	MS Radio Access capability
	MS Radio Access capability

10.5.5.12a
	M
	LV
	6 - 52

	19
	Old P-TMSI signature
	P-TMSI signature

10.5.5.8
	O
	TV
	4

	17
	Requested READY timer value
	GPRS Timer

10.5.7.3
	O
	TV
	2

	27
	DRX parameter
	DRX parameter

10.5.5.6
	O
	TV
	3

	9-
	TMSI status
	TMSI status

10.5.5.4
	O
	TV
	1

	18
	P-TMSI
	Mobile identity

10.5.1.4
	O
	TLV
	7

	31
	MS network capability
	MS network capability

10.5.5.12
	O
	TLV
	4-10

	32
	PDP context status
	PDP context status

10.5.7.1
	O
	TLV
	4
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