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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.����Clauses affected:�6.9.1.1, 8.4����Other specs�Other 3G core specifications��(  List of CRs:���affected:�Other GSM core specifications�X�(  List of CRs:����MS test specifications��(  List of CRs:����BSS test specifications��(  List of CRs:����O&M specifications��(  List of CRs:�����Other �comments:�The proposed solution introduces a "Cell Update Option" into MS and SGSN. The possibility to use the Cell Update Option will be indicated by the network and may be used by the MS. The cell update will be performed by an additional LLC frame (NULL frame) which is only allowed to send by the MS if the network indicates the Cell Update Option. allowing an MS supporting the option to behave correctly when communicating with an SGSN not supporting the option, or vice versa. In addition, the proposed solution introduces a CELL UPDATE message at the GMM layer in order to perform cell updates.

Notification of Support for Cell Update Option

A new, optional information element is introduced into the ATTACH REQUEST, ATTACH ACCEPT, ROUTING AREA UPDATE REQUEST, and ROUTING AREA UPDATE ACCEPT message to indicate the ability of the network to support the Cell Update Option. 

At GPRS Attach (or routing area update):

An MS supporting the Cell Update Option, includes the Cell Update Option IE in the ATTACH REQUEST message (ROUTING AREA UPDATE REQUEST message) to signal support of the option to any SGSN. (An SGSN not supporting the option will simply ignore the IE.)

On receipt of an ATTACH REQUEST message (ROUTING AREA UPDATE REQUEST message) containing the Cell Update Option IE, an SGSN supporting the option will include the Cell Update Option IE in the ATTACH ACCEPT message (ROUTING AREA UPDATE ACCEPT message). An SGSN not supporting the option will, of course, not include the optional IE in the ATTACH ACCEPT message (ROUTING AREA UPDATE ACCEPT message).

Thus, both MS and SGSN know if the other entity supports the Cell Update Option. 

If both the MS and SGSN support the Cell Update Option, and the ATTACH ACCEPT message (ROUTING AREA UPDATE ACCEPT message) contains a new value of the READY timer, the MS shall send any LLC frame except the NULL frame the ATTACH COMPLETE message (ROUTING AREA UPDATE COMPLETE message) in order to start the READY timer. (In the current specification, the MS sends a cell update to start the READY timer, but this of course will not work if the Cell Update Option is supported since cell update will not cause the READY timer to be started.)

Behaviour at Cell Update

A CELL UPDATE messageNULL frame is introduced at the GMMin the LLC layer. If both the MS and SGSN support the Cell Update Option, an MS shall transmit the CELL UPDATE messageLLC 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 CELL UPDATE messageLLC NULL frame. Similarly, the SGSN shall not start the READY timer as a result of receiving the CELL UPDATE messagean LLC NULL frame.

In the SGSN, this implies:

On receipt of an LLC frame other than a UI frame on SAPI 1, the LLC layer shall send an indication to GMM. On receipt of this indication, GMM shall start the READY timer.

On receipt of an LLC UI frame on SAPI 1 (GMM and SM messages are transmitted on LLC SAPI 1), the contents of the information field are forwarded to GMM. If the message received by GMM is a CELL UPDATE message, GMM shall not start the READY timer. Otherwise, GMM shall start the READY timer. An MS shall not transmit an LLC NULL frame CELL UPDATE message as a response to paging for PS services. It is left as an SGSN implementation option whether to regard a CELL UPDATE message, received while waiting for a page response, as a page response.



If either the MS or the SGSN does not support the Cell Update Option but the SGSN indicates the ability to support the Cell Update Option then the behaviour at cell update remains as currently specified.



Flow Diagram
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6.9.1.1	Cell Update Procedure

A cell update takes place when the MS enters a new cell inside the current RA and the MS is in READY state. If the RA has changed, a routeing area update is executed instead of a cell update.

If both the network and the MS supports the GMM CELL UPDATE message (see GSM 04.08), then this message shall be used to perform the cell update procedure. Otherwise If the network does not support the Cell Update Option (see 04.08). Tthe MS performs the cell update procedure by sending an uplink LLC frame of any type except the LLC NULL frame. If the network and the MS supports the Cell Update Option the MS shall use a LLC NULL frame in order to perform a cell update.  In both cases, the message containsing the MS's identity to the SGSN. In the direction towards the SGSN, the BSS shall add the Cell Global Identity including RAC and LAC to all BSSGP frames, see GSM 08.18. A cell update is any correctly received and valid LLC PDU carried inside a BSSGP PDU containing a new identifier of the cell.

The SGSN records this MS's change of cell, and further traffic directed towards the MS is conveyed over the new cell.



Next Section to Modify

8.4	Paging for GPRS Downlink Transfer

An MS in STANDBY state is paged by the SGSN before a downlink transfer to that MS. The paging procedure shall move the MM state to READY to allow the SGSN to forward downlink data to the radio resource. Therefore, any uplink data from the MS that moves the MM context at the SGSN to READY state is a valid response to paging.

The SGSN supervises the paging procedure with a timer. If the SGSN receives no response from the MS to the Paging Request message, it shall repeat the paging. The repetition strategy is implementation dependent.

The MS shall accept pages also in READY state if no radio resource is assigned. This supports recovery from inconsistent MM states in MS and SGSN.

The GPRS Paging procedure is illustrated in � REF _Ref389129625 \* MERGEFORMAT �Figure 33�. Each step is explained in the following list.
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Figure � SEQ Figure \* ARABIC �33�: GPRS Paging Procedure

1)	The SGSN receives a downlink PDP PDU for an MS in STANDBY state. Downlink signalling to a STANDBY state MS initiates paging as well.

2)	The SGSN sends a BSSGP Paging Request (IMSI, P�TMSI, Area, Channel Needed, QoS, DRX Parameters) message to the BSS serving the MS. IMSI is needed by the BSS in order to calculate the MS paging group. P�TMSI is the identifier by which the MS is paged. Area indicates the routeing area in which the MS is paged. Channel Needed indicates GPRS paging. QoS is the negotiated QoS for the PDP context that initiates the paging procedure, and indicates the priority of this Paging Request relative to other Paging Request messages buffered in the BSS. DRX Parameters indicates whether the MS uses discontinuous reception or not. If the MS uses discontinuous reception, then DRX Parameters also indicate when the MS is in a non-sleep mode able to receive paging requests.

3)	The BSS pages the MS with one Paging Request (P�TMSI, Channel Needed) message in each cell belonging to the addressed routeing area. This is described in GSM 03.64.

4)	Upon receipt of a GPRS Paging Request message, the MS shall respond with either any single valid LLC frame (e.g., a Receive Ready or Information frame) that implicitly is interpreted as a page response message by the SGSN. The MS shall not use the GMM Cell Update messageLLC NULL frame as a page response. When responding, the MS changes MM state to READY. The response is preceded by the Packet Channel Request and Packet Immediate Assignment procedures as described in GSM 03.64.

5)	Upon reception of the LLC frame, the BSS adds the Cell Global Identity including the RAC and LAC of the cell and sends the LLC frame to the SGSN. The SGSN shall then consider the LLC frame to be an implicit paging response message and stop the paging response timer.



No further changes.
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