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Introduction

This discussion paper shows that even though, an established PS signalling connection can be maintained, 3GPP TS 24.008[1] does not provide any mechanism to know whether the connection is actually prolonged from the network (i.e. SGSN). This may lead to undesirable effects.

The PS signalling connection between the mobile station and the network may either be released right after finishing a GMM specific procedure or prolonged for following mobile station originated activity (e.g. SM or SMS requests).
Current situation
Today, 3GPP TS 24.008 [1] allows the terminal in UMTS to request to prolong an established PS signalling connection between the terminal and network (i.e. SGSN) for following terminal requests coming from upper layers (i.e. CM application requests from SM or SMS entity). 

The prolongation of the PS signalling connection is achieved setting the ‘Follow-on request’ (FOR) indicator on in the ATTACH REQUEST or ROUTING AREA UPDATE REQUEST messages. 

Furthermore, 3GPP TS 24.008 [1] states, in the chapters 4.7.3.1.3, 4.7.3.2.1, 4.7.5.1.3 and 4.7.5.2.1, that even though the terminal sets the FOR indicator on in the appropriate message (i.e. the terminal requests to prolong the PS signalling connection) the network should prolong the PS signalling connection after the end of the appropriate GMM procedure. Thus, it is a recommendation for the network.

Additionally, 3GPP TS 24.008 [1] also states that the SGSN may prolong the PS signalling connection though not requested by the terminal. However, the chapters 4.7.3.1.3 and 4.7.5.1.3 of 3GPP TS 24.008 [1] mandates the terminal to always send pending requests coming from upper layers, if the terminal has set the FOR indicator on and the appropriate GMM procedure is successfully finished. As already mentioned, the network is allowed to choose not to prolong the PS signalling connection though previously requested by the terminal.

Scenarios

At present, 3GPP TS 24.008 [1] does not provide any way to let the terminal know whether the PS signalling connection is prolonged. This lack of information leads to the following scenarios when there are CM application requests pending.

The PS signalling connection is not prolonged, though requested

The terminal requests to prolong the PS signalling connection and the SGSN decides not to do it. At the end of the GMM specific procedure has not been received information about this fact (i.e. it is not indicated to the terminal in the GMM procedure), the terminal, as mandated by 3GPP TS 24.008 [1], sends the following request(s) with the hope that the PS signalling connection is still there, which obviously fails. After that, the terminal is forced to request a PS signalling connection (i.e. service request procedure) to try to again send the pending request(s). This is illustrated in the figure 1.
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Figure 1

The PS signalling connection is prolonged, though not requested

The terminal does not request to prolong the PS signalling connection, but the SGSN does it. At the end of the GMM specific procedure has not been received information on this fact, so the terminal requests a PS signalling connection in order to send following request(s), but this is not needed, because the PS signalling connection was prolonged and it is still up and running. Unnecessary service request procedure is performed. This is shown in the figure 2.
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Figure 2

The CS domain case

Today, in the CS domain the terminal can request, during a location updating procedure, to prolong the RR connection to afterwards, send CM application requests pending. This is achieved by setting the ‘Follow-on request’ (FOR) on in the LOCATION UPDATING REQUEST message. This is the same mechanism as the ‘Follow-on request’ (FOR) in the GMM messages. However, in the CS domain the network has to send ‘Follow on proceed’ (FOP) IE in the LOCATION UPDATING ACCEPT message to indicate that the terminal may attempt an MM connection establishment for CM application requests using the same RR connection, because the RR connection has not been released. This is described in the chapters 4.4.4.6 and 4.5.1.1 of 3GPP TS 24.008 [1].

In addition, the terminal at receipt of an acceptance message for the location updating procedure has to act according to the presence of the FOP IE. If present, and there is any CM application request pending, the terminal has to send the CM SERVICE REQUEST message to the network. Thus, unnecessary signalling is avoided.

Conclusions

The Stage 3 specification 3GPP TS 24.008 [1] gives the possibility to prolong the PS signalling after the end of some GMM procedures (i.e. GPRS attach and routing area updating). However, 3GPP TS 24.008[1] has no mechanism in place to inform the terminal whether the PS signalling connection has actually been prolonged at the end of GMM procedures. This lack of information in terminals leads to some scenarios which result in waste of radio resources and signalling (e.g. Service request procedures) as well as negative impact to power consumption and timing, if the SGSN does not prolonged the PS signaling connection when requested or when the PS signaling connection is prolonged, but not requested by the terminal, as shown in this discussion paper. The unnecessary signalling should be avoided, if possible.
The discussion paper also highlights that 3GPP TS 24.008 [1] has already a solution in order to inform the terminal whether an established connection is prolonged. This solution is provided for the CS domain in which an indicator, called ‘Follow-on proceed’ (FOP), is used to carry the piece of information on whether the connection is still available. Unfortunately, the FOP indicator does only exists for the location updating procedure. That is to say, the FOP indicator is today only applicable to the CS domain. There is not symmetric or similar indicator in the PS domain for the PS signalling connection. The PS domain has no mechanism in place for that purpose at all.

In conclusion, this discussion paper proposes for new releases of 3GPP TS 24.008 [1] to enhance the PS domain with the introduction of layer 3 indicator that informs the terminal whether the PS signalling connection has been prolonged or not. Thus, the terminal gains immediately knowledge of what the network has decided to do and it can take the most optimal actions. At the same time, the signalling on the air interface and the service response are reduced, and the power consumption in terminals is minimized. A proposal to achieve this is described in N1-040319.
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Annex A: Excerpts of TS 24.008 V6.3.0

4.7.3.1.3
GPRS attach accepted by the network

…

In UMTS, the network should prolong the PS signalling connection if the mobile station has indicated a follow-on request pending in ATTACH REQUEST. The network may also prolong the PS signalling connection without any indication from the mobile terminal.

…

After that in UMTS, if the mobile station has indicated follow-on request pending and has a CM application request pending, it shall send an appropriate message (for example ACTIVATE PDP CONTEXT REQUEST) to the network.

4.7.5.1.3
Normal and periodic routing area updating procedure accepted by the network

…

In UMTS, the network should prolong the PS signalling connection if the mobile station has indicated a follow-on request pending in ROUTING AREA UPDATE REQUEST. The network may also prolong the PS signalling connection without any indication from the mobile terminal.

…

After that in UMTS, if the mobile station has indicated follow-on request pending and has a CM application request pending, it shall send an appropriate message (for example ACTIVATE PDP CONTEXT REQUEST) to the network.

4.4.4.6
Location updating accepted by the network

…

If the network wishes to prolong the RR connection to allow the mobile station to initiate MM connection establishment (for example if the mobile station has indicated in the LOCATION UPDATING REQUEST that it has a follow-on request pending) the network shall send "follow on proceed" in the LOCATION UPDATING ACCEPT and start timer T3255.

…

After that, the mobile station shall act according to the presence of the "Follow-on proceed" information element in the LOCATION UPDATING ACCEPT; if this element is present and the mobile station has a CM application request pending, it shall send a CM SERVICE REQUEST to the network and proceed as in subclause 4.5.1.1. Otherwise, it shall start timer T3240 and enter state WAIT FOR NETWORK COMMAND.

4.5.1.1
MM connection establishment initiated by the mobile station

Upon request of a CM entity to establish an MM connection the MM sublayer first decides whether to accept, delay, or reject this request:

…
-
If an MM specific procedure is running at the time the request from the CM sublayer is received, and the LOCATION UPDATING REQUEST message has been sent, the request will either be rejected or delayed, depending on implementation, until the MM specific procedure is finished and, provided that the network has not sent a "follow-on proceed" indication, the RR connection is released. If the LOCATION UPDATING REQUEST message has not been sent, the mobile station may include a "follow-on request" indicator in the message. The mobile station shall then delay the request until the MM specific procedure is completed, when it may be given the opportunity by the network to use the RR connection: see subclause 4.4.4.6.

9.2.13
Location updating accept

This message is sent by the network to the mobile station to indicate that updating or IMSI attach in the network has been completed. See table 9.2.15/3GPP TS 24.008.

Message type:

LOCATION UPDATING ACCEPT

Significance:

dual

Direction:

network to mobile station

Table 9.2.15/3GPP TS 24.008: LOCATION UPDATING ACCEPT 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

	
	Accept message type
	10.4
	
	
	

	
	Location area
	Location area
	M
	V
	5

	
	identification
	identification
	
	
	

	
	
	10.5.1.3
	
	
	

	17
	Mobile identity
	Mobile identity
	O
	 TLV
	3-10

	
	
	10.5.1.4
	
	
	

	A1
	Follow on proceed
	Follow on proceed
	O
	T
	1

	
	
	10.5.3.7
	
	
	

	A2
	CTS permission
	CTS permission
	O
	T
	1

	
	
	10.5.3.10
	
	
	

	4A
	Equivalent PLMNs
	PLMN list
	O
	TLV
	5-47

	
	
	10.5.1.13
	
	
	

	34
	Emergency Number List
	Emergency Number List

10.5.3.13
	O
	TLV
	5-50


9.2.13.1
Follow on proceed

The follow on proceed information element appears if the network wishes to indicate that the mobile station may attempt an MM connection establishment using the same RR connection.

10.5.3.7
Follow-on Proceed

The purpose of the Follow-on Proceed information element is to indicate that an MM connection may be established on an existing RR connection.

The Follow-on Proceed information element is coded as shown in figure 10.5.82/3GPP TS 24.008.

The Follow-on Proceed is a type 2 information element.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Follow-on Proceed IEI
	octet 1


Figure 10.5.82/3GPP TS 24.008 Follow-on Proceed information element

9.4.2
Attach accept

This message is sent by the network to the MS to indicate that the corresponding attach request has been accepted. See table 9.4.2/3GPP TS 24.008.

Message type:

ATTACH ACCEPT

Significance:

dual

Direction:

network to MS

Table 9.4.2/3GPP TS 24.008: ATTACH ACCEPT 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

	
	Attach accept message identity
	Message type

10.4
	M
	V
	1

	
	Attach result
	Attach result

10.5.5.1
	M
	V
	1/2

	
	Force to standby
	Force to standby 

10.5.5.7
	M
	V
	1/2

	
	Periodic RA update timer
	GPRS Timer

10.5.7.3
	M
	V
	1

	
	Radio priority for SMS
	Radio priority

10.5.7.2
	M
	V
	1/2

	
	Radio priority for TOM8
	Radio priority 2

10.5.7.5
	M
	V
	1/2

	
	Routing area identification
	Routing area identification

10.5.5.15
	M
	V
	6

	19
	P-TMSI signature
	P-TMSI signature

10.5.5.8
	O
	TV
	4

	17
	Negotiated READY timer
value
	GPRS Timer

10.5.7.3
	O
	TV
	2

	18
	Allocated P-TMSI
	Mobile identity

10.5.1.4
	O
	TLV
	7

	23
	MS identity
	Mobile identity

10.5.1.4
	O
	TLV
	7-10

	25
	GMM cause
	GMM cause 

10.5.5.14
	O
	TV
	2

	2A
	T3302 value
	GPRS Timer 2

10.5.7.4
	O
	TLV
	3

	8C
	Cell Notification
	Cell Notification

10.5.5.21
	O
	T
	1

	4A
	Equivalent PLMNs
	PLMN List

10.5.1.13
	O
	TLV
	5-47

	B-
	Network feature support
	Network feature support

10.5.5.23
	O
	TV
	1

	34
	Emergency Number List
	Emergency Number List

10.5.3.13
	O
	TLV
	5-50


9.4.15
Routing area update accept

This message is sent by the network to the MS to provide the MS with GPRS mobility management related data in response to a routing area update request message. See table 9.4.15/3GPP TS 24.008.

Message type:

routing area update accept
Significance:

dual

Direction:

network to MS

Table 9.4.15/3GPP TS 24.008: ROUTING AREA UPDATE ACCEPT 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 accept message identity
	Message type

10.4
	M
	V
	1

	
	Force to standby
	Force to standby 

10.5.5.7
	M
	V
	1/2

	
	Update result
	Update result

10.5.5.17
	M
	V
	1/2

	
	Periodic RA update timer
	GPRS Timer

10.5.7.3
	M
	V
	1

	
	Routing area identification
	Routing area identification

10.5.5.15
	M
	V
	6

	19
	P-TMSI signature
	P-TMSI signature

10.5.5.8
	O
	TV
	4

	18
	Allocated P-TMSI
	Mobile identity

10.5.1.4
	O
	TLV
	7

	23
	MS identity 
	Mobile identity

10.5.1.4
	O
	TLV
	7-10

	26
	List of Receive N‑PDU Numbers
	Receive N‑PDU Number list

10.5.5.11
	O
	TLV
	4 - 19

	17
	Negotiated READY timer value
	GPRS Timer

10.5.7.3
	O
	TV
	2

	25
	GMM cause
	GMM cause 

10.5.5.14
	O
	TV
	2

	2A
	T3302 value
	GPRS Timer 2

10.5.7.4
	O
	TLV
	3

	8C
	Cell Notification
	Cell Notification

10.5.5.21
	O
	T
	1

	4A
	Equivalent PLMNs
	PLMN List

10.5.1.13
	O
	TLV
	5-47

	32
	PDP context status
	PDP context status

10.5.7.1
	O
	TLV
	4

	B-
	Network feature support
	Network feature support

10.5.5.23
	O
	TV
	1

	34
	Emergency Number List
	Emergency Number List

10.5.3.13
	O
	TLV
	5-50


10.5.5.1
Attach result

The purpose of the attach result information element is to specify the result of a GPRS attach procedure.

The attach result is a type 1 information element.

The attach result information element is coded as shown in figure 10.5.117a/3GPP TS 24.008 and table 10.5.134a/3GPP TS 24.008.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Attach result

IEI
	0

spare
	Result of

attach
	octet 1


Figure 10.5.117a/3GPP TS 24.008: Attach result information element

10.5.5.17
Update result

The purpose of the update result information element is to specify the result of the associated updating procedure.

The update result is a type 1 information element.

The update result information element is coded as shown in figure 10.5.131/3GPP TS 24.008 and table 10.5.149/3GPP TS 24.008.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Update result

IEI
	0

spare
	Update result

value
	octet 1


Figure 10.5.131/3GPP TS 24.008: Update result information element

Table 10.5.149/3GPP TS 24.008: Update result information element

	Update result value    (octet 1)

	Bits

	3
	2
	1
	
	

	0
	0
	0
	
	RA updated

	0
	0
	1
	
	combined RA/LA updated

	

	All other values are reserved.

	


Table 10.5.134a/3GPP TS 24.008: Attach result information element

	Result of attach (octet 1)

	Bits

	3
	2
	1
	
	

	0
	0
	1
	
	GPRS only attached

	0
	1
	1
	
	Combined GPRS/IMSI attached

	

	All other values are reserved.
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