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Currently it is not possible for the GGSN to indicate another GGSN that can better service the user (e.g., given the services or APNs supported by the GGSNs, or the capacity and QoS requirements, etc.). Nor is it possible to indicate the SGSN that the GGSN is going down and thus the PDP context should be established to another GGSN. In the current GPRS, the PDP context is deleted completely in these kind of situations. 





This CR allows the GGSN indicate the SGSN a better GGSN for providing service to the user. This also allows the operator to decide and configure the GPRS PLMN and GGSNs in the most optimal way. This operation can be achieved by adding GSN Address IE into the negative Create PDP Context Response message.





Another enhancement is to add an IP address of a secondary GGSN also in the Delete PDP Context Request message originating from the GGSN. This message commands the SGSN to tear down the tunnel with the current GGSN and the new IE allows the GGSN to indicate another GGSN to handle the concerned PDP context. This ensures that the communication can continue via a new GGSN. 
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�
7.5.2	Create PDP Context Response


The message shall be sent from a GGSN node to a SGSN node as a response of a Create PDP Context Request. When the SGSN receives a Create PDP Context Response with the Cause value indicating ‘Request Accepted’, the SGSN activates the PDP context and may start to forward T-PDUs to/from the MS from/to the external data network.


The Cause value indicates if a PDP context has been created in the GGSN or not. A PDP context has not been created in the GGSN if the Cause differs from ‘Request accepted’.  Possible Cause values are:


-	‘Request Accepted’


-	‘No resources available’


-	‘Service not supported’


-	‘User authentication failed’


-	‘System failure’


-	‘Mandatory IE incorrect’


-	‘Mandatory IE missing’


-	‘Optional IE incorrect’


-	‘Invalid message format’


-	‘Version not supported’


‘No resources available’ indicates e.g. that all dynamic PDP addresses occupied or no memory available‘Service not supported’ indicates e.g. when the GGSN does not support the PDP type, PDP address or Access Point Name.�‘User authentication failed’ indicates that the external packet network has rejected the service requested by the user.  Only the Cause information element shall be included in the response if the Cause contains another value than ‘Request accepted’, ‘No resources available’, or ‘Service not supported’. If the Cause contains either ‘No resources available’ or ‘Service not supported’, also ‘GGSN Address for Signalling’ IE may be included in the message to indicate a GGSN that is better able to service the user. When receiving this information, the SGSN shall repeat the PDP context activation request to the given GGSN address. 


All information elements, except  Protocol Configuration Options, and Private Extension, are mandatory if the Cause contains the value ‘Request accepted’.


The Flow Label Data I field specifies an uplink flow label for G-PDUs which is chosen by the GGSN. The SGSN shall include this flow label in the GTP header of all subsequent uplink G-PDUs which are related to the requested PDP context.


The Flow Label Signalling field specifies an uplink flow label for signalling messages which is chosen by the GGSN. The SGSN shall include this flow label in the GTP header of all subsequent uplink signalling messages which are related to the requested PDP context.


The GGSN shall include a GGSN Address for signalling and a GGSN address for user traffic, which may differ from that provided by the underlying network service (e.g. IP). The SGSN shall store these GGSN Addresses and use them when sending signalling on this GTP tunnel or G-PDUs to the GGSN for the MS.


If the MS requests a dynamic PDP address and a dynamic PDP address is allowed, then the End User Address information element shall be included and the  PDP Address field in the End User Address information element shall contain the dynamic PDP Address allocated  by the GGSN. In case the PDP addresses carried in the End User Address and optionally in the Protocol Configuration Option information element contain contradicting information, the PDP address carried in the End User Address information element takes the higher precedence.


The QoS values supplied in the Create PDP Context Request may be negotiated downwards by the GGSN. The negotiated values or the original values from SGSN are inserted in the Quality of Service Profile information element of the Create PDP Context Response message.


If a connection-less path is to be used to tunnel T-PDUs for the given PDP context or a reliable connection-oriented path is to be used and a connection already exists, the GGSN may start to forward T-PDUs after the  Create PDP Context Response has been sent and the SGSN may start to forward T-PDUs when the Create PDP Context Response has been received. In this case the SGSN shall also be prepared to receive T-PDUs from the GGSN after it has sent a Create PDP Context Request but before a Create PDP Context Response has been received.


If a reliable connection-oriented path is to be used to tunnel T-PDUs for the given PDP context and a connection does not exist between the GSN pair, the SGSN shall establish a connection and the GGSN shall wait for the connection before forwarding of T-PDUs may start.


Only one connection shall be used between any given GSN-pair, and this connection shall be used to tunnel end user traffic in both directions. 


The Reordering Required value supplied in the Create PDP Context Response indicates whether the end user protocol benefits from packet in sequence delivery and whether the SGSN therefore shall perform reordering or not, i.e. if reordering is required by the GGSN the SGSN shall perform reordering of incoming T-PDUs on this path.


The Charging ID is used to identify all charging records produced in SGSN(s) and the GGSN for this PDP context. The Charging ID is generated by the GGSN and shall be unique within the GGSN. 


The optional Private Extension contains vendor or operator specific information.


Table � SEQ Table \* ARABIC �11�: Information elements in a Create PDP Context Response


Information element�
Presence requirement�
Reference�
�
Cause�
Mandatory�
�
�
Quality of Service Profile�
Conditional�
�
�
GGSN Address for signalling�
Conditional�
GSN Address


�
�
GGSN Address for user traffic�
Conditional�
GSN Address


�
�
Reordering required�
Conditional�
�
�
Flow Label Data I�
Conditional�
�
�
Flow Label Signalling�
Conditional�
�
�
End user address�
Conditional�
�
�
Protocol Configuration Options�
Optional�
�
�
Private Extension�
Optional�
�
�
Charging ID�
Conditional�
9.9.25�
�



7.5.5	Delete PDP Context Request


A Delete PDP Context Request shall be sent from a SGSN node to a GGSN node as part of the GPRS Detach procedure or the GPRS PDP Context Deactivation procedure or from a GGSN node to a SGSN node as part of the PDP Context Deactivation Initiated by GGSN procedure. A request shall be used to deactivate an activated PDP Context.


A GSN shall be prepared to receive a Delete PDP Context Request at any time and shall always reply regardless if the PDP context exists or not.


If any collision occurs, the Delete PDP Context Request takes precedence over any other Tunnel Management message. 


If the sender of this message is a GGSN, it may include GSN Address IE in the request if the context is to be deactivated due to some internal reasons of the GGSN, for example when the GGSN is going down to maintenance. The included address in the request message indicates to the SGSN another GGSN which can service the user. The SGSN should initiate a new PDP context activation to this new address if it wants to continue operation. The optional Private Extension contains vendor or operator specific information.


Table 8: Information elements in a Delete PDP Context Request 


Information element�
Presence requirement�
Reference�
�
GGSN Address for Signalling �
Optional�
GSN Address 


7.9.7�
�
Private Extension�
Optional�
7.9.25�
�



7.5.8	Create AA PDP Context Response


The message shall be sent from a GGSN node to a SGSN node as a response of a Create AA PDP Context Request. When the SGSN receives a Create AA PDP Context Response with the Cause value indicating ‘Request Accepted’, the SGSN activates the PDP context and may start to forward T-PDUs to/from the MS from/to the external data network. 


Only the Cause information element shall be included in the response if the Cause contains another value than ‘Request accepted’, ‘No resources available’, or ‘Service not supported’. If the Cause contains either ‘No resources available’ or ‘Service not supported’, also ‘GGSN Address for Signalling’ IE may be included in the message to indicate a GGSN that is better able to service the user. When receiving this information, the SGSN shall repeat the PDP context activation request to the given GGSN address. When receiving this information, the SGSN shall repeat the PDP context activation request to the indicated GGSN address. 


All information elements, except Protocol Configuration Options and Private Extension, are mandatory if the Cause contains the value ‘Request accepted’.


Possible Cause values are:


-	‘Request Accepted’


-	‘No resources available’


-	‘Service not supported’


-	‘User authentication failed’


-	‘System failure’


-	‘Mandatory IE incorrect’


-	‘Mandatory IE missing’


-	‘Optional IE incorrect’


-	‘Invalid message format’


-	‘Version not supported’


The Flow Label Data I field specifies an uplink flow label for G-PDUs which is chosen by the GGSN. The SGSN shall include this flow label in the GTP header of all subsequent uplink G-PDUs which are related to the requested PDP context.


The Flow Label Signalling field specifies an uplink flow label for signalling messages which is chosen by the GGSN. The SGSN shall include this flow label in the GTP header of all subsequent uplink signalling messages which are related to the requested PDP context.


The GGSN shall include a GGSN Address for signalling and a GGSN address for user traffic, which may differ from that provided by the underlying network service (e.g. IP). The SGSN shall store these GGSN Addresses and use them when sending signalling on this tunnel or G-PDUs to the GGSN for the MS.


The QoS values supplied in the Create AA PDP Context Request may be negotiated downwards by the GGSN. The negotiated values or the original values from SGSN are inserted in the Quality of  Service Profile information element.


If a connection-less path is to be used to tunnel T-PDUs for the given PDP context or a reliable connection-oriented path is to be used and a connection already exists, the GGSN may start to forward T-PDUs after the Create AA PDP Context Response has been sent and the SGSN may start to forward T-PDUs when the Create AA PDP Context Response has been received. In this case the SGSN shall also be prepared to receive T-PDUs from the GGSN after it has sent a Create AA PDP Context Request but before a Create AA PDP Context Response has been received.


If a reliable connection-oriented path is to be used to tunnel T-PDUs for the given PDP context and a connection does not exist between the GSN pair, the SGSN shall establish a connection and the GGSN shall wait for the connection before forwarding of T-PDUs may start.


Only one connection shall be used between any given GSN-pair, and this connection shall be used to tunnel end user traffic in both directions. 


The Reordering Required value supplied in the Create AA PDP Context Response indicates whether the end user protocol benefits  from packet in sequence delivery and whether the SGSN therefore shall perform reordering or not.


The Charging ID is used to identify all charging records produced in SGSN(s) and the GGSN for this PDP context. The Charging ID is generated by the GGSN and shall be unique within the GGSN. 


The PDP  Address field in the End User Address information element contains the dynamic PDP Address allocated  by the GGSN. In case the PDP addresses carried in the End User Address and optionally in the Protocol Configuration Option information element contain contradicting information, the PDP address carried in the End User Address information element takes the higher precedence.


The optional Private Extension contains vendor or operator specific information.


Table � SEQ Table \* ARABIC �22�: Information elements in a Create AA PDP Context Response


Information element�
Presence requirement�
Reference�
�
Cause�
Mandatory�
�
�
Quality of Service Profile�
Conditional�
�
�
GGSN Address for signalling�
Conditional�
GSN Address


�
�
GGSN Address for user traffic�
Conditional�
GSN Address


�
�
Reordering Required�
Conditional�
�
�
Flow Label Data I�
Conditional�
�
�
Flow Label Signalling�
Conditional�
�
�
End User Address�
Conditional�
�
�
Protocol Configuration Options�
Optional�
�
�
Private Extension�
Optional�
�
�
Charging ID�
Conditional�
9.9.25�
�


















