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Reason for 
change:

The MS/SGSN shall restart the GMM READY timer at transmission/reception of any LLC frame, including an LLC frame without an information field transmitted in order to perform cell update. 

If the user is travelling around in an urban area, where the cell size is small, the READY timer will be restarted, even if there is no active user-data transmission. Thus, the MS and SGSN will remain in GMM ready state for considerably longer than is necessary, and the MS will continue to perform cell updates.

Frequent cell updates will lead to:

· increase of network load;

· waste of radio resources;

· significant increase of MS battery consumption, due to increased signalling and time spent in non-DRX mode.

In order to overcome this problem, it is proposed to introduce an optional cell update procedure where the READY timer will not be started if the LLC frame transmitted (by the MS)/received (by the SGSN) contains a cell update.

This proposed change is optional for both the network and the MS.
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Other 
comments:
The proposed solution introduces a "Cell Notification" (which is in fact an optimised Cell Update Procedure) into MS and SGSN. The possibility to use the Cell Notification will be indicated by the network and shall be used by the MS when the MS does support it. The update will be triggered by the LLC NULL frame (introduced in 04.64) which is only allowed to be send by the MS if the network indicates the Cell Notification.

The feature is mandatory for R99 but a R99 network must be able to handle pre R99 MS which do not support Cell Notification.

Indication of the Cell Notification
A new, optional information element (optional on syntax level but on semantic level mandatory for R99) is introduced into the ATTACH ACCEPT and ROUTING AREA UPDATE ACCEPT message to indicate the ability of the network to support the Cell Notification. 

If both the MS and SGSN support the Cell Notification, and the ATTACH ACCEPT message or ROUTING AREA UPDATE ACCEPT message contains a new value of the READY timer, the MS shall send any LLC frame except the LLC NULL frame in order to start the READY timer (LLC NULL frame can not be sent because it does not trigger the start of the READY timer).

Behaviour at Cell Notification (new cell is entered)
A LLC NULL frame is introduced at the LLC layer. If both the MS and SGSN support the Cell Notification, an MS shall transmit the LLC NULL frame in order to indicate a cell change to the network. The MS shall not start the READY timer as a result of transmitting the LLC NULL frame. Similarly, the SGSN shall not start the READY timer as a result of receiving LLC NULL frame.

Further:

An MS shall not transmit LLC NULL frame as a response to paging for PS services. If the MS does not support the Cell Notification but the SGSN indicates the ability to support them then the behaviour at cell update remains as currently specified.



*** First Modification ***
2.2.2
Vocabulary

The following terms are used in this Technical Specification:


:


:

· SIM, Subscriber Identity Module (see TS GSM 02.17). This specification makes no distinction between SIM and USIM.

· MS, Mobile Station. This specification makes no distinction between MS and UE.

· Cell Notification is an (optimised) variant of the Cell Update Procedure which uses the LLC NULL frame for cell change notification which does not trigger the restart of the READY timer

*** Next Modification ***
4.7.2
GPRS Mobility management timers and UMTS PS signalling connection control

4.7.2.1
READY timer behaviour

4.7.2.1.1
READY timer behaviour (GSM only)

The READY timer, T3314 is used in the MS and in the network per each assigned P-TMSI to control the cell updating procedure.

When the READY timer is running or has been deactivated the MS shall perform cell update each time a new cell is selected (see TS 23.022 [14]). If a routing area border is crossed, a routing area updating procedure shall be performed instead of a cell update.

When the READY timer has expired the MS shall:

-
perform the routing area updating procedure when a routing area border is crossed;

-
not perform a cell update when a new cell is selected. 

All other GMM procedures are not affected by the READY timer.

The READY timer is started:

-
in the MS when the GMM entity receives an indication from lower layers that an LLC frame other than LLC NULL frame has been transmitted on the radio interface; and

-
in the network when the GMM entity receives an indication from lower layers that an LLC frame other than LLC NULL frame has been successfully received by the network.

Within GMM signalling procedures the network includes a ‘force to standby’  information element, in order to indicate whether or not the READY timer shall be stopped when returning to the GMM-REGISTERED state. If the ‘force to standby’ information element is received within more than one message during a ongoing GMM specific procedure, the last one received shall apply. If the READY timer is deactivated and the network indicates 'force to standby' with the ‘force to standby’ information element, this shall not cause a modification of the READY timer.

The READY timer is not affected by state transitions to and from the GMM-REGISTERED.SUSPENDED sub-state.

The value of the READY timer may be negotiated between the MS and the network using the GPRS attach or GPRS routing area updating procedure. 

-
If the MS wishes to indicate its preference for a READY timer value it shall include the preferred values into the ATTACH REQUEST and/or ROUTING AREA UPDATE REQUEST messages. The preferred values may be smaller, equal to or greater than the default values or may be equal to the value requesting the READY Timer function to be deactivated.

-
Regardless of whether or not a timer value has been received by the network in the ATTACH REQUEST or ROUTING AREA UPDATE REQUEST messages, the network may include a timer value for the READY timer (different or not from the default value) into the ATTACH ACCEPT or ROUTING AREA UPDATE ACCEPT messages, respectively. If the READY Timer value was included, it shall be applied for the GMM context by the network and by the MS.

-
When the MS proposes a READY Timer value and the Network does not include any READY Timer Value in its answer, then the value proposed by the MS shall be applied for the GMM context by the Network and by the MS.

-
When neither the MS nor the Network proposes a READY Timer value into the ATTACH ACCEPT or ROUTING AREA UPDATE ACCEPT message, then the default value shall be used.

If the negotiated READY timer value indicates that the ready timer function is deactivated, the READY timer shall always run without expiry. If the negotiated READY timer value indicates that the ready timer function is deactivated, and within the same procedure the network indicates 'force to standby' with the ‘force to standby’ information element, the READY timer shall always run without expiry. If the negotiated READY timer value is set to zero, READY timer shall be stopped immediately.

To account for the LLC frame uplink transmission delay, the READY timer value should be slightly shorter in the network than in the MS. This is a network implementation issue.

If a new READY timer value is negotiated, the MS shall upon the reception of the ATTACH ACCEPT or ROUTING AREA UPDATE ACCEPT message perform a initial cell update (either by transmitting a LLC frame or, if required, a ATTACH COMPLETE or ROUTING AREA UPDATE COMPLETE message), in order to apply the new READY timer value immediately. If both the network and the MS supports the Cell Notification, the initial cell update shall use any LLC frame except the LLC NULL frame. If the new READY timer value is set to zero or if the network indicates 'force to standby' with the 'force to standby' IE, the initial cell update should not be done.





*** Next Modification ***

4.7.3
GPRS attach procedure

4.7.3.1
GPRS attach procedure for GPRS services

4.7.3.1.1
GPRS attach procedure initiation

4.7.3.1.2
GMM common procedure initiation

4.7.3.1.3
GPRS attach accepted by the network

If the GPRS attach request is accepted by the network, an ATTACH ACCEPT message is sent to the MS. 

The P-TMSI reallocation may be part of the GPRS attach procedure. The P-TMSI that shall be allocated is then included in the ATTACH ACCEPT message together with the routing area identifier. The network shall, in this case, change to state GMM-COMMON-PROCEDURE-INITIATED and shall start timer T3350 as described in section 4.7.6. Furthermore, the network may assign a P-TMSI signature for the GMM context which is then also included in the ATTACH ACCEPT message. If the LAI or PLMN identity that has been transmitted in the ATTACH ACCEPT message is a member of any of the “forbidden” lists, any such entry shall be deleted. Additionally, the network shall include the radio priority level to be used by the MS for mobile originated SMS transfer in the ATTACH ACCEPT message. 
In GSM, the Cell Notification information element shall be included in the ATTACH ACCEPT message by the network which indicates that the Cell Notification is supported by the network.
In UMTS, the network should prolong the RR connection if the mobile station has indicated a follow-on request pending in ATTACH REQUEST. The network may also prolong the RR connection without any indication from the mobile terminal.

The MS, receiving an ATTACH ACCEPT message, stores the received routing area identification, stops timer T3310, reset the GPRS attach attempt counter, reset the routing area updating attempt counter, enters state GMM-REGISTERED and sets the GPRS update status to GU1 UPDATED. 

If the message contains a P-TMSI, the MS shall use this P-TMSI as the new temporary identity for GPRS services. In this case, an ATTACH COMPLETE message is returned to the network. The MS shall delete its old P-TMSI and shall store the new one. If no P-TMSI has been included by the network in the ATTACH ACCEPT message, the old P-TMSI, if any available, shall be kept.

If the message contains a P-TMSI signature, the MS shall use this P-TMSI signature as the new temporary signature for the GMM context. The MS shall delete its old P-TMSI signature, if any is available, and shall store the new one. If the message contains no P-TMSI signature, the old P-TMSI signature, if available, shall be deleted.

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.

In GSM, if the ATTACH ACCEPT message contains the Cell Notification information element, then a R99 MS shall start to use the LLC NULL frame to perform cell updates. The network receiving an ATTACH COMPLETE message stops timer T3350, changes to GMM-REGISTERED state and considers the P-TMSI sent in the ATTACH ACCEPT message as valid.

*** Next Modification ***

4.7.5
Routing area updating procedure

4.7.5.1
Normal and periodic routing area updating procedure

4.7.5.1.1
Normal and periodic routing area updating procedure initiation

4.7.5.1.2
GMM Common procedure initiation

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

If the routing area updating request has been accepted by the network, a ROUTING AREA UPDATE ACCEPT message shall be sent to the MS. The network may assign a new P-TMSI and/or a new P-TMSI signature for the MS. If a new P-TMSI and/or P-TMSI signature have been assigned to the MS, it/they shall be included in the ROUTING AREA UPDATE ACCEPT message together with the routing area identification. 
In GSM the Cell Notification information element shall be included in the ROUTING AREA UPDATE ACCEPT message in order to indicate the ability of the network to support the Cell Notification. 
The network shall change to state GMM-COMMON-PROCEDURE-INITIATED and shall start the supervision timer T3350 as described in section 4.7.6.

If the LAI or PLMN identity contained in the ROUTING AREA UPDATE ACCEPT message is a member of any of the “forbidden” lists then any such entry shall be deleted.

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

Upon receipt of a ROUTING AREA UPDATE ACCEPT message, the MS stores the received routing area identification, stops timer T3330, shall reset the routing area updating attempt counter and sets the GPRS update status to GU1 UPDATED. If the message contains a P-TMSI, the MS shall use this P-TMSI as new temporary identity for GPRS services and shall store the new P-TMSI. If no P-TMSI was included by the network in the ROUTING AREA UPDATING ACCEPT message, the old P-TMSI shall be kept. Furthermore, the MS shall store the P-TMSI signature if received in the ROUTING AREA UPDATING ACCEPT message. If no P-TMSI signature was included in the message, the old P-TMSI signature, if available, shall be deleted.
In GSM, if the ROUTING AREA UPDATE ACCEPT message contains the Cell Notification information element, then a R99 MS shall start to use the LLC NULL frame to perform cell updates. 

A ROUTING AREA UPDATE COMPLETE message shall be returned to the network if the ROUTING AREA UPDATE ACCEPT message contained:

-
a P-TMSI; and/or

-
Receive N‑PDU Numbers (see 04.65 [78] and TS 25.322). 

In this case the Receive N‑PDU Numbers values valid in the MS, shall be included in the ROUTING AREA UPDATE COMPLETE message.

NOTE:
In UMTS, after a routing area updating procedure, the mobile station can initiate Service Request procedure to request the resource reservation for the active PDP contexts if the resources have been released by the network or send upper layer message (e.g. ACTIVATE PDP CONTEXT REQUEST) to the network via the existing PS signaling connection.

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.

*** Next Modification ***

9.4
GPRS Mobility Management Messages

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/TS 24.008.

Message type:
ATTACH ACCEPT

Significance:

dual

Direction:


network to MS

Table 9.4.2/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


Spare half octet
Spare half octet 

10.5.1.8
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
6 - 7

25
GMM cause
GMM  cause 

10.5.5.14
O
TV
2

2A
T3302 value
GPRS Timer

10.5.7.3
O
TLV
3

8C
Cell Notification
Cell Notification

10.5.5.21
O
T
1

9.4.2.1
P-TMSI signature

This IE may be included to assign an identity to the MS’s GMM context.

9.4.2.2
Negotiated READY timer

This IE may be included to indicate a value for the READY timer.

9.4.2.3
Allocated P-TMSI

This IE may be included to assign a P-TMSI to an MS in case of a GPRS or combined GPRS attach.

9.4.2.4
MS identity

This IE may be included to assign or unassign a TMSI to an MS in case of a combined GPRS attach.

9.4.2.5
GMM cause

This IE shall be included when IMSI attach for non-GPRS services was not successful during a combined GPRS attach procedure.

9.4.2.6
T3302 value

This IE may be included to indicate a value for the T3302 timer.

9.4.2.7
Cell Notification (GSM only)
In GSM, this IE shall be included by the SGSN in order to indicate the ability to support the Cell Notification.

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/TS 24.008.

Message type:
routing area update accept
Significance:

dual

Direction:


network to MS

Table 9.4.15/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

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

10.5.7.3
O
TLV
3

8C
Cell Notification
Cell Notification

10.5.5.21
O
T
1

9.4.15.1
P-TMSI signature

This IE may be included to assign an identity to the MS’s GMM context.

9.4.15.2
Allocated P-TMSI

This IE may be included to assign a P-TMSI to an MS in case of a GPRS or combined routing area updating procedure.

9.4.15.3
MS identity

This IE may be included to assign or unassign a TMSI to a MS in case of a combined routing area updating procedure.

9.4.15.4
List of Receive N‑PDU Numbers

This IE shall be included in case of an inter SGSN routing area updating, if there are PDP contexts that have been activated in acknowledged transfer mode.

9.4.15.5
Negotiated READY timer value

This IE may be included to indicate a value for the READY timer.

9.4.15.6
GMM cause

This IE shall be included if IMSI attach was not successful for non-GPRS services during a combined GPRS routing area updating procedure.

9.4.15.7
T3302 value

This IE may be included to indicate a value for the T3302 timer.

9.4.15.8
Cell Notification  (GSM only)

In GSM, this IE shall be included if by the SGSN in order to indicate the ability to support the Cell Notification.

*** Next Modification ***

10.5.5.21
Cell Notification
The purpose of the Cell Notification information element is to indicate that the Cell Notification is supported by the network and shall be used by a R99 MS.

The Cell Notification information element is coded as shown in figure 10.5.136/GSM 24.008.

The Cell Notification is a type 2 information element.

   8     7     6     5     4     3     2     1

+-----------------------------------------------+

¦     ¦       Cell Notification IEI             ¦ octet 1

+-----------------------------------------------+

Figure 10.5.136/GSM 24.008: Cell Notification information element

No further changes.

