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7.3.3
Update PDP Context Request

An Update PDP Context Request message shall be sent from a SGSN to a GGSN as part of the GPRS inter-SGSN Routeing Area Update procedure, the PDP Context Modification procedure, to redistribute contexts due to load sharing or as part of the inter-system intra‑SGSN update procedure i.e. UE transitioning between UTRAN and GERAN A/Gb mode (and vice versa) on the same SGSN and in case SGSN decides to enable direct tunnel between GGSN and RNC. It shall be used to change the QoS and the path. In addition it shall be used if it is necessary to change the GTP version of a tunnel to a GGSN from GTP v0 to GTP v1. For the inter-SGSN Routeing Area Update procedure the message shall be sent by the new SGSN. The Update PDP Context Request shall also be used as part of the Secondary PDP Context Activation Procedure to indicate that RAN Procedures are ready and that the SGSN is ready to receive payload from the GGSN on the new PDP Context.

The NSAPI information element together with the Tunnel Endpoint Identifier in the GTP header unambiguously identifies a PDP Context in the GGSN. 

The IMSI shall be included if the message is sent during an Inter SGSN change when changing the GTP version from GTP v0 to GTP v1; this is required, as the TEID in the header of the message is set to all zeros in this case.

The Tunnel Endpoint Identifier Data field specifies a downlink Tunnel Endpoint Identifier for G-PDUs which is chosen by the SGSN. The GGSN shall include this Tunnel Endpoint Identifier in the GTP header of all subsequent downlink G-PDUs that are related to the requested PDP context.

The Tunnel Endpoint Identifier Control Plane field specifies a downlink Tunnel Endpoint Identifier Control Plane messages which is chosen by the SGSN. The GGSN shall include this Tunnel Endpoint Identifier in the GTP header of all subsequent downlink control plane messages that are related to the requested PDP context.  If the SGSN has already confirmed successful assignment of its Tunnel Endpoint Identifier Control Plane to the peer GGSN, this field shall not be present. The SGSN confirms successful assignment of its Tunnel Endpoint Identifier Control Plane to the GGSN when it receives any message with its assigned Tunnel Endpoint Identifier Control Plane in the GTP header from the GGSN.
The Quality of Service Profile information element shall include the QoS negotiated between the MS and SGSN at PDP Context activation or the new QoS negotiated in the PDP Context Modification procedure.

The SGSN shall include an SGSN Address for control plane and an SGSN address for user traffic, which may differ from that provided by the underlying network service (e.g. IP).

If an IPv4/IPv6 capable SGSN received IPv4 GGSN addresses from the old SGSN, it shall include IPv4 addresses in the fields SGSN Address for Control Plane and SGSN Address for User Traffic and IPv6 addresses in the fields Alternative SGSN Address for Control Plane and Alternative SGSN Address for User Traffic. Otherwise, an IPv4/IPv6 capable SGSN shall use only SGSN IPv6 addresses if it has GGSN IPv6 addresses available. If the GGSN supports IPv6 below GTP, it shall store and use the IPv6 SGSN addresses for communication with the SGSN and ignore the IPv4 SGSN addresses. If the GGSN supports only IPv4 below GTP, it shall store and use the IPv4  SGSN addresses for communication with the  SGSN and ignore the IPv6 SGSN addresses. When active contexts are being redistributed due to load sharing, G-PDUs that are in transit across the Gn-interface are in an undetermined state and may be lost.

The SGSN shall include a Recovery information element into the Update PDP Context Request if the SGSN is in contact with the GGSN for the very first time or if the SGSN has restarted recently and the new Restart Counter value has not yet been indicated to the GGSN. The GGSN that receives a Recovery information element in the Update PDP Context Request message element shall handle it in the same way as when receiving an Echo Response message. The Update PDP Context Request message shall be considered as a valid update request for the PDP context indicated in the message.

The Traffic Flow Template (TFT) is used to distinguish between different user traffic flows.

The SGSN shall include Trace Reference, Trace Type, Trigger Id, OMC Identity and Additional Trace Info (Trace reference 2, Trace Recording Session Reference, triggering events in GGSN, Trace Depth, List of interfaces to trace in GGSN and Trace Activity Control) in the message if GGSN trace is activated while the PDP context is active. The SGSN shall copy Trace Reference, Trace Type, OMC Identity and Additional Trace Info from the trace request received from the HLR or OMC and the Trace Activity Control of the Additional Trace Info shall be set to Trace Activation 

If SGSN deactivates the Trace Session to GGSN, the SGSN shall include the Additional Trace Info in the message and the Trace Activity Control shall be set to Trace Deactivation. 

For more detailed description of Trace Session activation/deactivation procedures see 3GPP TS 32.422 [31]

For SGSN and GGSN trace record description see 3GPP TS 32.423 [32]

The SGSN may include the Routeing Area Identity (RAI) of the SGSN where the MS is registered. The MCC and MNC components shall be populated with the MCC and MNC, respectively, of the SGSN where the MS is registered. The LAC and RAC components shall be populated by the SGSN with the value of 'FFFE' and 'FF', respectively.

The optional Private Extension contains vendor or operator specific information.

The MS includes the Protocol Configuration Options (PCO) information element in the request if the MS wishes to provide the GGSN with application specific parameters. The SGSN includes this IE in the Update PDP Context Request if the associated Modify PDP Context Request from the MS includes protocol configuration options. The SGSN shall copy the content of this IE transparently from the content of the PCO IE in the Modify PDP Context Request message.

The presence of the Common Flags IE is optional. If the RAN Procedures Ready bit of the Common Flags IE is set to 1, then SGSN is ready to receive payload on the PDP Context indicated in the message. If RAN Procedures Ready bit of the Common Flags IE is set to 0 or the Common Flags IE is absent then the RAN procedures in the SGSN may or may not be ready. When SGSN sets the Direct Tunnel Indication bit of the Common Flags IE to 1, this indicates to the GGSN that this PDP context will use a direct tunnel.
The SGSN may include the User Location Information IE, RAT Type IE and MS Time Zone IE if they are available. However, the RAT Type IE shall not be included for the MS‑initiated PDP Context Modification procedure (see sub-clause 15.1.1a of 3GPP TS 23.060 [4] for more information). If the User Location Information IE is included then the SGSN shall include the CGI or SAI in the 'Geographic Location' field depending on whether the MS is in a cell or a service area respectively.

Table 7: Information Elements in an SGSN-Initiated Update PDP Context Request

	Information element
	Presence requirement
	Reference

	IMSI
	Conditional
	7.7.2

	Routeing Area Identity (RAI)
	Optional
	7.7.3

	Recovery
	Optional
	7.7.11

	Tunnel Endpoint Identifier Data I
	Mandatory
	7.7.13

	Tunnel Endpoint Identifier Control Plane
	Conditional
	7.7.14

	NSAPI
	Mandatory
	7.7.17

	Trace Reference
	Optional
	7.7.24

	Trace Type
	Optional
	7.7.25

	Protocol Configuration Options
	Optional
	7.7.31

	SGSN Address for Control Plane
	Mandatory
	GSN Address 7.7.32

	SGSN Address for User Traffic
	Mandatory
	GSN Address 7.7.32

	Alternative SGSN Address for Control Plane
	Conditional
	GSN Address 7.7.32

	Alternative SGSN Address for User Traffic
	Conditional
	GSN Address 7.7.32

	Quality of Service Profile
	Mandatory
	7.7.34

	TFT
	Optional
	7.7.36

	Trigger Id
	Optional
	7.7.41

	OMC Identity
	Optional
	7.7.42

	Common Flags
	Optional
	7.7.48

	RAT Type
	Optional
	7.7.50

	User Location Information
	Optional
	7.7.51

	MS Time Zone
	Optional
	7.7.52

	Additonal Trace Info
	Optional
	7.7.62

	Private Extension
	Optional
	7.7.46


An Update PDP Context Request may also be sent from a GGSN to a SGSN to re-negotiate the QoS of a PDP context. The GGSN-initiated Update PDP Context Request can also be used to provide a PDP address to the SGSN (and MS). The latter shall be used by GGSN when it acts as a DHCP Relay Agent or Mobil IP Foreign Agent. A GGSN may send an update PDP context to a SGSN to check that the PDP context is still active at the SGSN. In such a case, the GGSN shall include the optional IMSI IE, to add robustness against the case the SGSN has re-assigned the TEID to another PDP context (this may happen when the PDP context is dangling at the GGSN). Also, the "Quality of service profile" IE and the "End user Address" IE shall not be included in this case.

The Quality of Service Profile information element shall include the GGSN requested QoS.

The End User Address information element shall contain a valid IPv4 or IPv6 address.

The GGSN shall include a Recovery information element into the Update PDP Context Request if the GGSN has restarted recently and the new Restart Counter value has not yet been indicated to the SGSN. The SGSN that receives a Recovery information element in the Update PDP Context Request message element shall handle it in the same way as when receiving an Echo Response message. The Update PDP Context Request message shall be considered as a valid update request for the PDP context indicated in the message.
The NSAPI information element together with the Tunnel Endpoint Identifier in the GTP header unambiguously identifies a PDP Context in the SGSN.

The GGSN includes the Protocol Configuration Options (PCO) information element in the request if the GGSN wishes to provide the MS with application specific parameters. The SGSN includes this IE in the Modify PDP Context Request message if the associated Update PDP Context Request message from the GGSN includes protocol configuration options. The SGSN shall copy the content of this IE transparently from the content of the PCO IE in the Update PDP Context Request message.

The optional Private Extension contains vendor or operator specific information. 

The presence of the Common Flags IE is optional. If the Prohibit Payload Compression bit of the Common Flags IE is set to 1, then for A/Gb mode access the SGSN shall not compress the payload of user data regardless of whether the user asks for payload compression. If the Prohibit Payload Compression bit of the Common Flags IE is set to 0 or the Common Flags IE is absent then the SGSN shall perform payload compression when the user asks for it as per normal operation.

The APN Restriction is an optional information element. In this instance it is used by the GGSN to convey to the SGSN the restriction type of the associated PDP Context being updated.

Table 8: Information Elements in a GGSN-Initiated Update PDP Context Request
	Information element
	Presence requirement
	Reference

	IMSI
	optional
	7.7.2

	Recovery
	Optional
	7.7.11

	NSAPI
	Mandatory
	7.7.17

	End User Address
	Optional
	7.7.27

	Protocol Configuration Options
	Optional
	7.7.31

	Quality of Service Profile
	Optional
	7.7.34

	Common Flags
	Optional
	7.7.48

	APN Restriction
	Optional
	7.7.49

	Private Extension
	Optional
	7.7.46


***    Next modification   ****
7.5.6
Forward Relocation Request
The old SGSN shall send a Forward Relocation Request to the new SGSN to convey necessary information to perform the SRNS Relocation procedure between new SGSN and Target RNC or to perform the PS handover procedure between new SGSN and Target BSS.
The IMSI information element contains the IMSI of the target MS for SRNS Relocation or PS handover procedure.

The old SGSN shall include a SGSN Address for control plane. The new SGSN shall store this SGSN Address and use it when sending control plane messages for the MS to the old SGSN in the SRNS Relocation procedure. If the new SGSN is IPv6 capable, an IPv4/IPv6 capable old SGSN shall include an IPv6 address in the field SGSN Address for Control Plane, otherwise it shall include an IPv4 address in this field.
The Tunnel Endpoint Identifier Control Plane field specifies a tunnel endpoint identifier, which is chosen by the old SGSN. The new SGSN shall include this Tunnel Endpoint Identifier Control Plane in the GTP header of all subsequent control plane messages, which are sent from the new SGSN to the old SGSN.
The MM Context contains necessary mobility management and security parameters. The IMEISV shall, if available, be included in the MM Context from the old SGSN to the new SGSN.

All active PDP contexts in the old SGSN shall be included as PDP Context information elements. The PDP contexts are included in an implementation dependant prioritized order, and the most important PDP context is placed first. When the PDP Context Prioritization IE is included, it informs the new SGSN that the PDP contexts are sent prioritized. If the new SGSN is not able to maintain active all the PDP contexts received from the old SGSN when it is indicated that prioritization of the PDP contexts is applied, the new SGSN should use the prioritisation sent by old SGSN as input when deciding which PDP contexts to maintain active and which ones to delete. In case no PDP context is active, neither of these IEs shall be included. 

The old SGSN shall include in the Forward Relocation Request message:

· the Packet Flow ID IE, BSS Container IE and Cell Identification IE when this message is used for PS handover from A/Gb mode to A/Gb mode and from Iu mode to A/Gb mode.

· the PS Handover XID Parameters IE when this message is used for PS Handover to or from A/Gb mode. The old SGSN may not be able to provide the XID parameters in the PS Handover XID Parameters IE for PS handover from Iu mode to A/Gb mode, see clause 7.7.79.

The new SGSN receiving the PS Handover XID Parameters IE shall proceed with the PS Handover procedure. The PS Handover XID Parameters IE shall be included for each SAPI included in the Forward Relocation Request. The Packet Flow ID IE shall be included for each PDP Context included in the Forward Relocation Request.

BSS Container IE and Cell Identification IE are the IEs sent from the source BSS/RNC to the old SGSN. These IEs will be included in the Forward Relocation Request message to the new SGSN only if the PS Handover XID Parameter IE and the Packet Flow ID IEare present.  BSS Container IE contains the radio-related network information for the PS handover procedure. Cell Identification IE contains the identification of a source cell (for PS handover from A/Gb mode to A/Gb mode) or an RNC-ID (for PS handover from Iu mode to A/Gb mode) and the identification of the target cell.
All MBMS UE Contexts in the old SGSN shall be included as MBMS UE Context information elements.
UTRAN transparent container, Target identification and RANAP Cause are information from the source RNC/BSS in the old SGSN. The old SGSN shall include in the Forward Relocation Request message the RANAP Cause IE, UTRAN transparent container IE and Target Identification IE when this message is used for the SRNS relocation procedure. For PS handover from A/Gb mode to A/Gb mode, the old SGSN shall set the value part of UTRAN transparent container IE and Target Identification IE to empty, according to their defined minimum length and set the RANAP Cause to cause  #43 "Relocation desirable for radio reasons" as defined in 3GPP TS25.413. For PS handover from A/Gb mode to Iu mode, the old SGSN shall set the RANAP Cause to cause  #43 "Relocation desirable for radio reasons" as defined in 3GPP TS25.413. For PS handover from Iu mode to A/Gb mode, the old SGSN shall set the value part of UTRAN transparent container IE and Target Identification IE to empty, according to their defined minimum length and set the RANAP Cause to the value received from the source RNC/BSS.

For PS handover from A/Gb mode the BSSGP Cause IE shall be included and shall be set to the cause value received from the source BSC.

Charging Characteristics IE contains the charching characteristics which apply for a PDP context; see 3GPP TS 32.251 [18] and 3GPP TS 32.298 [34]. One Charging Characteristics IE shall be included per PDP context IE. If no PDP context is active, this IE shall not be included. The mapping of a Charging Characteristics IE to a PDP Context IE is done according to the sequence of their appearance, e.g. the first Charging Characteristics IE is mapped to the first PDP Context IE.
The Selected PLMN ID IE indicates the core network operator selected for the MS in a shared network. The old SGSN shall include this IE if the selected PLMN identity is available; see 3GPP TS 23.251 [35] and 3GPP TS 25.413 [7] for details.
The presence of the Common Flags IE is optional. When the old SGSN sets the Direct Tunnel Indication bit of the Common Flags IE to 1, this indicates to the new SGSN that before relocation a direct tunnel between GGSN and RNC was in use.
The optional Private Extension contains vendor or operator specific information.

Table 29: Information Elements in a Forward Relocation Request
	Information element
	Presence requirement
	Reference

	IMSI
	Mandatory
	7.7.2

	Tunnel Endpoint Identifier Control Plane
	Mandatory
	7.7.14

	RANAP Cause
	Mandatory
	7.7.18

	Packet Flow ID
	Optional
	7.7.22

	Charging Characteristics
	Optional
	7.7.23

	MM Context
	Mandatory
	7.7.28

	PDP Context
	Conditional
	7.7.29

	SGSN Address for Control plane
	Mandatory
	7.7.32

	Target Identification
	Mandatory
	7.7.37

	UTRAN transparent container
	Mandatory
	7.7.38

	PDP Context Prioritization 
	Optional
	7.7.45

	MBMS UE Context
	Optional
	7.7.55

	Common Flags
	Optional
	7.7.48

	Selected PLMN ID
	Optional
	7.7.64

	BSS Container
	Optional
	7.7.72

	Cell Identification 
	Optional 
	7.7.73

	BSSGP Cause
	Optional 
	7.7.75

	PS Handover XID Parameters
	Optional
	7.7.79

	Private Extension
	Optional
	7.7.46


***    Next modification   ****

7.7.48
Common Flags

The Common Flags information element is used to hold values for multiple bit flags.

The Prohibit Payload Compression bit field is relevant only for A/Gb mode access and is used to determine whether or not an SGSN should attempt to compress the payload of user data when the users asks for it to be compressed. 
The MBMS Service Type bit field is relevant only for MBMS session start procedure and is used to determine whether the MBMS session is for multicast service or for broadcast service.

The RAN Procedures Ready bit field is relevant for the Secondary PDP Context Activation Procedure and is used to indicate that RAN Procedures are ready and that the SGSN is ready to receive payload from the GGSN on the new PDP Context.

The MBMS Counting Information bit field is relevant only for MBMS session start procedure and is used to determine whether the MBMS counting procedures are applicable for this MBMS session.
Direct Tunnel Indication bit field is relevant only for the case when direct tunnel has been established between GGSN and RNC, or the establishment is underway.
Bits marked as Spare shall be assigned the value 0 by the sending node and shall not be evaluated by the receiving node.
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Figure 62a: Common Flags Information Element
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