3GPP TSG CN Plenary Meeting #16 NP-020262
5"~ 7" June 2002. Marco Island, USA.

Source: Lucent Technologies

Title: Discussion Paper on the Transition Mechanism to IPv6
Agenda item: 8.9

Document for: Decision

TSG CN WG4 has been discussing for several meetings the appropriate mechanism to allow for the transition
to IPv6 in the UMTS PS core network domain. Namely, the WG has been attempting to define the appropriate
GTPv1 mechanism to enable the transition to IPv6 without causing session termination when a MS moves from
the coverage area of an IPv6 capable SGSN to the coverage area of a IPv4 only SGSN.

The CN4 WG was originally discussing a proposal from Nokia, defining new IEs in 29.060 for R5. These IEs,
the "Alternative GGSN address for User plane" and "Alternative GGSN address for control plane”, could have
been included in the create PDP context response and Update PDP context response, so that a Release 5
SGSN using IPv6 could be also given a IPv4 address to pass to a neighbouring (presumably Release 4 or
earlier) IPv4 only SGSN. Also, an SGSN using IPv4 could be provided with an alternate IPv6 address, so that it
could handoff a session to an IPv6 capable only SGSN. These nodes may be introduced in a future release,
where IPv4 will no longer be mandatory).

While this method works fine when all IPv6 capable SGSNs are R5, it is exposed to problems when there is a
mixed R5 and Pre-R5 environment and Pre-R5 nodes use IPv6.

Here is a description of the issue:

The GTP protocol does not change version when transitioning to Release 5, so, from all respects there is no
way for a GGSN using the newly introduced R5 IEs to find out whether the SGSN is R5 or Pre-R5.That is
whether the SGSN can interpret or not the R5 IEs.

As such, there is no way for the operator of the GGSN to be sure that the peer SGSN (potentially in a roaming
partner visited network) is an IPv6 capable node supporting the new R5 IEs or it is Pre-R5 node using the
GTPv1 IPv6 transport option. The GGSN operator has to trust the visited network is complying with the newly
defined S2 recommendation not to deploy IPv6 capable pre-R5 SGSNs unless there is certainty they will never
have to handoff sessions to an IPv4 only SGSN. If the visited network operator did not comply with this new
recommendation, then the SGSN would not be able to interpret the new IEs and the handoff to a IPv4 only
SGSN would not be possible. This may have to happen, for instance, because the MS selected a cell under the
coverage of another operator in a visited country.

Since it is hard to predict the evolution and deployments of IPv6, and also since competing operators in the
same country may not desire to disclose to competitors whether they have upgraded to R5, or whether or not
their nodes are IPv6 or IPv4 only, a solution resilient to this would be highly desirable. This would allow
operators to have more freedom in the evolution of their network, without the need of coordinating with
competing operators in the same region in which they operate their business.

This has motivated Lucent in presenting a counter-proposal that would mandate, for an IPv4/IPv6 capable R5
GGSN, to place the IPv4 address in the "GGSN address for control plane” and "GGSN address for user plane"
IEs (these can be interpreted by a pre-R5 node) and the IPv6 IP address in the "Alternate GGSN Address" IEs.
In this way, independent of the release supported by the SGSN, the IPv4 IP address contained in the GGSN IP
address IE could always be interpreted by a Pre-R5 node. This would enable protection from the possibility that
the Pre-R5 node would only be aware of the IPv6 address of the GGSN, and thus be unable to handover the
session to a IPv4 only SGSN, perhaps operated by a competing provider, in international roaming scenario.

Conclusion

In the interest of protecting operators from possible future deployment and operation issues, Lucent would like
the CN Plenary to kindly ask CN4 to re-consider their initial non-consensus based position (in the attached Tdoc



N4-020618) and to adopt the network operation friendly, all encompassing solution proposed in the attached CR
(Tdoc N4-020612).

Note also that Tdoc N4-020618 includes this cautionary statement in the proposal:
"NOTE: Interoperability problems can arise if a pre-Release-5 GSN uses | Pv6 transport".

This clearly highlights that the Nokia proposal comes with an implicit risk that the Lucent proposal in Tdoc N4-
020612 avoids by design.
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7.3.2 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 M S 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".

- "Noresources available".

- "All dynamic PDP addresses are occupied".
- "Nomemory isavailable".

- "Missing or unknown APN".

- "Unknown PDP address or PDP type".
- "User authentication failed".

- "Systemfailure".

- "Semantic error inthe TFT operation”.
- "Syntactic error inthe TFT operation”.
- "Semantic errorsin packet filter(s)".

- "Syntactic errorsin packet filters(s)".

- "Mandatory IE incorrect”.

- "Mandatory |IE missing".

- "Optiona IE incorrect".

- "Invalid message format".

'No resources available' indicates e.g. that all dynamic PDP addresses are occupied or no memory is available. 'Missing
or unknown APN' indicates e.g. when the GGSN does not support the Access Point Name. 'Unknown PDP address or
PDP type' indicates e.g. when the GGSN does not support the PDP type or the PDP address.

'User authentication failed' indicates that the external packet network has rejected the service requested by the user.

Only the Cause information element, optionally Protocol Configuration Options and optionally the Recovery
information element shall be included in the response if the Cause contains another value than 'Request accepted'.

All information elements, except Recovery, Protocol Configuration Options, Charging Gateway Address, Tunnel
Endpoint Identifier Control Plane and Private Extension, are mandatory if the Cause contains the value 'Request
accepted'.

The Tunnel Endpoint Identifier for Data (1) field specifies an uplink Tunnel Endpoint Identifier for G-PDUsthat is
chosen by the GGSN. The SGSN shall include this Tunnel Endpoint Identifier in the GTP header of all subsequent
uplink G-PDUs which are related to the requested PDP context.

The Tunnel Endpoint Identifier Control Plane field specifies an uplink Tunnel Endpoint Identifier for control plane
messages, which is chosen by the GGSN. The SGSN shall include this Tunnel Endpoint Identifier in the GTP header of
all subsequent uplink-control plane messages, which are related to the requested PDP context. If the GGSN has already
confirmed successful assignment of its Tunnel Endpoint Identifier Control Plane to the peer SGSN, thisfield shall not
be present. The GGSN confirms successful assignment of its Tunnel Endpoint Identifier Control Plane to the SGSN
when it receives any message with its assigned Tunnel Endpoint Identifier Control Plane in the GTP header from the
SGSN.
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The GGSN shall include a GGSN Address for control plane and a GGSN address for user traffic, which may differ from
that provided by the underlying network service (e.g. IP).

An |Pv4/IPv6 capable GGSN shall include IPv4 addresses in the fields GGSN Address for Control Plane and GGSN
Address for user traffic, and | Pv6 addresses in the Alternative GGSN Address for Control Plane and Alternative GGSN
Address for user traffic information elements. The SGSN shall store these GGSN Addresses and use one set of them
when sending control plane on this GTP tunnel or G-PDUs to the GGSN for the MS.

If the M S requests a dynamic PDP address with the PDP Type IPv4 or |Pv6 and a dynamic PDP address is allowed,
then the End User Address information element shall be included and the PDP Addressfield in the End User Address
information element shall contain the dynamic PDP Address allocated by the GGSN. If the MS requests a static PDP
address with the PDP Type IPv4 or IPv6, or a PDP addressis specified with PDP Type PPP, then the End User Address
information element shall not be included. The PDP addressin End User Address |E and in the Protocol configuration
options |E shall be the same, if both | Es are present in the create PDP context response.

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.

The GGSN may start to forward T-PDUs after the Create PDP Context Response has been sent. 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.

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 and the GGSN therefore shall perform reordering or
not. In other words, if reordering is required by the GGSN, the SGSN and the GGSN shall perform reordering of
incoming T-PDUs on this path. When the Quality of Service (QoS) Profileis Release 99 the receiving entity shall
ignore the Reordering Required.

The GGSN shall include the Recovery information element into the Create PDP Context Response if the GGSN isin
contact with the SGSN for the first time or the GGSN has restarted recently and the new Restart Counter value has not
yet been indicated to the SGSN. The SGSN receiving the Recovery information element shall handle it as when an
Echo Response message is received but shall consider the PDP context being created as active if the response indicates
successful context activation at the GGSN.

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 Charging Gateway Addressis the | P address of the recommended Charging Gateway Functionality to which the
SGSN should transfer the Charging Detail Records (CDR) for this PDP Context.

The optional Private Extension contains vendor or operator specific information.
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Table 6: Information Elements in a Create PDP Context Response

Information element Presence requirement Reference
Cause Mandatory 7.7.1
Reordering required Conditional 7.7.6
Recovery Optional 7.7.11
Tunnel Endpoint Identifier Data | Conditional 7.7.13
Tunnel Endpoint Identifier Control Plane Conditional 7.7.14
Charging ID Conditional 7.7.26
End User Address Conditional 7.7.27
Protocol Configuration Options Optional 7.7.31
GGSN Address for Control Plane Conditional GSN Address 7.7.32
GGSN Address for user traffic Conditional GSN Address 7.7.32
Alternative GGSN Address for Control Conditional GSN Address 7.7.32
Plane
Alternative GGSN Address for user Conditional GSN Address 7.7.32
traffic
Quality of Service Profile Conditional 7.7.34
Charging Gateway Address Optional 7.7.43
Private Extension Optional 7.7.44

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 Update procedure or the PDP Context Modification procedure or to redistribute contexts due to load sharing.
It shall be used to change the QoS and the path. In addition it shall be used if it isneceessarynecessary to change the
GTP version of atunnel to a GGSN from GTP v0 to GTP v1. The message shall be sent by the new SGSN at the Inter
SGSN Routeing Update procedure.

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
GTPv0to GTP v1; thisisrequired, as the TEID in the header of the message is set to al zerosin 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 (Inter SGSN Routing Area Update
case), it shall include IPv4 addresses in the fields SGSN Address for Control Plane and SGSN Address for User Traffic
and |Pv6 addresses in the fields Alternative SGSN Address for Control Plane and Alternative SGSN Address for User
Traffic. Otherwise, an | Pv4/IPv6 capable SGSN shall use only SGSN |Pv6 addresses if it has GGSN |Pv6 addresses
available. 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 isin
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
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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, and OMC Identity in the message if GGSN traceis
activated while the PDP context is active. The SGSN shall copy Trace Reference, Trace Type, and OMC Identity from
the trace request received from the HLR or OMC.

The optional Private Extension contains vendor or operator specific information.

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

Information element Presence requirement Reference

IMSI Conditional 7.7.2

Recovery Optional 7.7.11

Tunnel Endpoint Identifier Data | 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
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 Conditional GSN Address 7.7.32

Plane

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

Private Extension Optional 7.7.44

An Update PDP Context Request may also be sent from a GGSN to a SGSN to re-negotiate the QoS of a PDP context.
This GGSN-initiated Update PDP Context Request can a so be used to provide a PDP address to the SGSN (and M S).
The latter shall be used by GGSN when it acts asa DHCP Relay Agent or Mobil IP Foreign Agent.

The Quality of Service Profile information element shall include the GGSN requested QoS.
The End User Address information element shall contain avalid |Pv4 or |Pv6 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 asavalid
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 optional Private Extension contains vendor or operator specific information.

Table 8: Information Elements in a GGSN-Initiated Update PDP Context

Information element Presence requirement Reference
Recovery Optional 7.7.11
NSAPI Mandatory 7.7.17
End User Address Optional 7.7.27
Quality of Service Profile Optional 7.7.34
Private Extension Optional 7.7.44
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7.3.4 Update PDP Context Response

The message shall be sent from a GGSN node to a SGSN node as a response of an Update PDP Context Request.

If the SGSN receives an Update PDP Context Response with a Cause val ue other than 'Request accepted), it shall abort
the update of the PDP context.

Only the Cause information element and optionally the Recovery information element shall be included in the response
if the Cause contains another value than 'Request accepted'.

Possible Cause values are:
- 'Request Accepted'.
- 'Non-existent'.
- 'Service not supported'.
- 'Systemfailure'.
- 'Semantic error inthe TFT operation'.
- 'Syntactic error inthe TFT operation'.
- 'Semantic errorsin packet filter(s)".
- 'Syntactic errorsin packet filters(s)".
- 'Mandatory |E incorrect'.
- 'Mandatory |IE missing'.
- 'Optiona IE incorrect'.
- 'Invalid message format'.

The Tunnel Endpoint Identifier Data field specifies an uplink Tunnel Endpoint Identifier for G-PDUs that is chosen by
the GGSN. The SGSN shall include this Tunnel Endpoint Identifier in the GTP header of all subsequent uplink G-PDUs
that are related to the requested PDP context. Thisinformation element shall be included if the Cause contains the value
'Request accepted'.

The Tunnel Endpoint Identifier Control Plane field specifies an uplink Tunnel Endpoint Identifier Control Plane
messages which is chosen by the GGSN. The SGSN shall include this Tunnel Endpoint Identifier in the GTP header of
all subsequent uplink control plane messages which are related to the requested PDP context. 1f the GGSN has aready
confirmed successful assignment of its Tunnel Endpoint Identifier Control Plane to the peer SGSN, thisfield shall not
be present. The GGSN confirms successful assignment of its Tunnel Endpoint Identifier Control Plane to the SGSN
when it receives any message with its assigned Tunnel Endpoint Identifier Control Plane in the GTP header from the
SGSN.

The QoS values supplied in the Update PDP Context Request may be negotiated downwards by the GGSN. The
negotiated values or the original value from SGSN isinserted in the Quality of Service Profile information element.
Thisinformation element shall be included if the Cause contains the value 'Request accepted'.

The GGSN may start to forward T-PDUs after the Update PDP Context Response has been sent. The SGSN may start to
forward T-PDUs when the Update 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 an Update PDP Context Request but before an Update
PDP Context Response has been received.

The GGSN shall include a GGSN address for user traffic, which may differ from that provided by the underlying
network service (e.g. IP)._An IPv4/IPv6 capable GGSN shall include |Pv4 address for user traffic in the field GGSN
Address for User Traffic and |1Pv6 address in the field Alternative GGSN Address for User Traffic. The SGSN shall
store thisthe GGSN Addresses and use it-one of them when sending G-PDUs to the GGSN for the MS. When active
contexts are being redistributed due to load sharing, G-PDUs that are in transit across the Gn-interface arein an
undetermined state and may be lost.
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The GGSN shall also include a GGSN address for control plane, which shall not differ from that provided at PDP
context setup time and shall remain unchanged for the lifetime of the PDP context._ An | Pv4/IPv6 capable GGSN shall
include |Pv4 address for Control planein the field GGSN Address for Control Plane and I1Pv6 address for Control plane
in the field Alternative GGSN Address for Control Plane.

The GGSN Address for control plane and the GGSN Address for user traffic shall beincluded if the Cause contains the
value 'Request accepted'. The Alternative GGSN Addresses shall be included if the GGSN also supports |Pv6 and the
Cause contains the value 'Request accepted

The GGSN shall include the Recovery information element into the Update PDP Context Response if the GGSN isin
contact with the SGSN for the first time or if the GGSN has restarted recently and the new Restart Counter value has
not yet been indicated to the SGSN. The SGSN receiving the Recovery information element shall handle it as when an
Echo Response message is received but shall consider the PDP context as updated and active if the response cause
indicates a successful operation at the GGSN.

The Charging ID is used to identify all charging records produced in SGSN(s) and the GGSN for this PDP context. The
Charging ID has been previously generated by the GGSN and is unique for this PDP context. If an inter-SGSN routing
area update occurs, it istransferred to the new SGSN as part of each active PDP context. This information element shall
be included if the Cause contains the value 'Request accepted'.

The Charging Gateway Addressis the |P address of the recommended Charging Gateway Functionality to which the
SGSN should transfer the Charging Detail Records (CDR) for this PDP Context.

The optional Private Extension contains vendor or operator specific information.

Table 9: Information Elements in an Update PDP Context Response sent by a GGSN

Information element Presence requirement Reference
Cause Mandatory 7.7.1
Recovery Optional 7.7.11
Tunnel Endpoint Identifier Data | Conditional 7.7.13
Tunnel Endpoint Identifier Control Plane Conditional 7.7.14
Charging ID Conditional 7.7.26
GGSN Address for Control Plane Conditional GSN Address 7.7.32
GGSN Address for User Traffic Conditional GSN Address 7.7.32
Alternative GGSN Address for Control Conditional GSN Address 7.7.32
Plane
Alternative GGSN Address for User Conditional GSN Address 7.7.32
Traffic
Quality of Service Profile Conditional 7.7.34
Charging Gateway Address Optional 7.7.43
Private Extension Optional 7.7.44

The message can aso be sent from a SGSN node to a GGSN node as a response of a GGSN-initiated Update PDP
Context Request.

If the GGSN receives an Update PDP Context Response with a Cause value other than 'Request accepted), it shall abort
the update of the PDP context if the associated Update PDP Context Request was sent only to re-negotiate the QoS of a
PDP context. Furthermore if the associated Update PDP Context Request included an 'End User Address' information
element the GGSN shall delete the PDP context using the Delete PDP Context procedure and may notify the Operation
and Maintenance network element.

Only the Cause information element and optionally the Recovery information element shall be included in the response
if the Cause contains another value than 'Request accepted'.

Possible Cause values are the same as for the Update PDP Context Response sent by a GGSN.

The QoS values supplied in the Update PDP Context Request may be negotiated downwards by the SGSN. The
negotiated values or the origina value from GGSN isinserted in the Quality of Service Profile information element.
Thisinformation element shall be included if the Cause contains the value 'Request accepted’ and a QoS information
element was supplied in the corresponding request message.

The SGSN shall include the Recovery information element into the Update PDP Context Response if the SGSN has
restarted recently and the new Restart Counter value has not yet been indicated to the GGSN. The GGSN receiving the
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Recovery information element shall handle it as when an Echo Response message is received but shall consider the
PDP context as updated and active if the response cause indicates a successful operation at the SGSN.

Table 10: Information Elements in an Update PDP Context Response sent by a

Information element Presence requirement Reference
Cause Mandatory 7.7.1
Recovery Optional 7.7.11
Quality of Service Profile Conditional 7.7.34
Private Extension Optional 7.7.44

====NEXT MODIFIED SECTION====

7.7.29 PDP Context

The PDP Context information element contains the Session Management parameters, defined for an external packet
data network address, that are necessary to transfer between SGSNs at the Inter SGSN Routeing Area Update
procedure.

NSAPI isaninteger value in the range [O; 15].
The NSAPI points out the affected PDP context.
The SAPI indicates the LLC SAPI that is associated with the NSAPI.

The Transaction Identifier isthe 4 or 12 bit Transaction Identifier used in the 3GPP TS 24.008 Session Management
messages which control this PDP Context. If the length of the Transaction Identifier is 4 bit, the second octet shall be
set to all zeros. The encoding is defined in 3GPP TS 24.007. The latest Transaction Identifier sent from SGSN to MSis
stored in the PDP context | E.

Reordering Required (Order) indicates whether the SGSN shall reorder T-PDUs before delivering the T-PDUs to the
MS. When the Quality of Service Negotiated (QoS Neg) is Release 99, the Reordering Required (Order) shall be
ignored by receiving entity.

The VPLMN Address Allowed (VAA) indicates whether the MSis allowed to use the APN in the domain of the
HPLMN only or additionally the APN in the domain of the VPLMN.

The QoS Sub Length, QoS Req Length and QoS Neg Length represent respectively the lengths of the QoS Sub, QoS
Req and QoS Neg fields, excluding the QoS Length octet.

The Quality of Service Subscribed (QoS Sub), Quality of Service Requested (QoS Req) and Quality of Service
Negotiated (QoS Neg) are encoded as described in section 'Quality of Service (QoS) Profile'. Their minimum lengthis 4
octets; their maximum length may be 255 octets.

The Sequence Number Down is the number of the next T-PDU that shall be sent from the new SGSN to the MS. The
number is associated to the Sequence Number from the GTP Header of an encapsulated T-PDU. The new SGSN shall
ignore Segquence Number Down when the PDP context QoS profile does not require transmission order to be preserved.
In this case the new SGSN shall not include Sequence humber field in the G-PDUs of the PDP context.

The Sequence Number Up is the number that new SGSN shall use as the Sequence Number in the GTP Header for the
next encapsulated T-PDU from the M S to the GGSN. The new SGSN shall ignore Sequence Number Up when the PDP
context QoS profile does not require transmission order to be preserved. In this case, the old SGSN shall not include
Sequence number field in the G-PDUs of the PDP context.

The Send N-PDU Number is used only when acknowledged peer-to-peer LLC operation is used for the PDP context.
Send N-PDU Number isthe N-PDU number to be assigned by SNDCP to the next down link N-PDU received from the
GGSN. It shall be set to 255 if unacknowledged peer-to-peer LLC operation is used for the PDP context.

The Receive N-PDU Number is used only when acknowledged peer-to-peer LL C operation is used for the PDP context.
The Receive N-PDU Number is the N-PDU number expected by SNDCP from the next up link N-PDU to be received
from the MS. It shall be set to 255 if unacknowledged peer-to-peer LL C operation is used for the PDP context.
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The Uplink Tunnel Endpoint Identifier Control Plane is the Tunnel Endpoint I dentifier used between the old SGSN and
the GGSN in up link direction for control plane purpose. It shall be used by the new SGSN within the GTP header of
the Update PDP Context Request message.

The GGSN Address for User Traffic and the UplinkTunnel Endpoint Identifier Data | are the GGSN addressand the
Tunnel Endpoint Identifier used between the old SGSN and the GGSN in uplink direction for user plane traffic on a
PDP context. They shall be used by the new SGSN to send uplink user plane PDU to the GGSN_until new GGSN
address for User Traffic is possibly received from GGSN (in Update PDP Context Response).

The PDP Context Identifier is used to identify a PDP context for the subscriber.
The PDP Type Organisation and PDP Type Number are encoded as in the End User Address information element.
The PDP Address Length represents the length of the PDP Address field, excluding the PDP Address L ength octet.

The PDP Addressis an octet array with aformat dependent on the PDP Type. The PDP Addressis encoded asin the
End User Addressinformation element if the PDP Typeis|Pv4 or IPv6.

The GGSN Address Length represents the length of the GGSN Address field, excluding the GGSN Address Length
octet.

When forwarding the GGSN addresses to another SGSN (in PDP Context | E in Forward Relocation Request or SGSN
Context Response message), the SGSN shall include GGSN addresses according to the | P version capability of the

receiving SGSN.

The old SGSN includes the GGSN Address for control plane that it has received from GGSN at PDP context activation
or update. If the new SGSN is IPv6 capable and the old SGSN has |Pv6 control plane address of the GGSN available,
the old SGSN includes the IPv6 GGSN control plane addressin the field GGSN Address for control plane. If the new
SGSN is [Pv4 only capable or the old SGSN does not have any |Pv6 GGSN address for control plane, the old SGSN
includes the IPv4 GGSN Addressin the field GGSN Address for control plane.

NOTE: Thereisstill the need for further study of the included addresses on SRNS relocation.

The APN isthe Access Point Name in use in the old SGSN. This APN field shall be composed of the APN Network
Identifier part and the APN Operator Identifier part.

The spare bits x indicate unused bits that shall be set to O by the sending side and which shall not be evaluated by the
receiving side.
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NOTE

1 Type = 130 (Decimal)
2-3 Length
4 Res- [VAA|Res-|Ord NSAPI
erved erve | er
d
S X1 X | X1 X SAPI
6 QoS Sub Length
7 - (g+6) QoS Sub [4..255]
q+7 QoS Req Length
(9+8)-(29+7) QoS Req [4..255]
29+8 QoS Neg. Length
(29+9)- QoS Neg [4..255]
(39+8)
(3q+9)- Sequence Number Down (SND) ¥
(39+10)
(3q+11)- Sequence Number Up (SNU) ™
(3g+12)
3q+13 Send N-PDU Number ™
3q+14 Receive N-PDU Number
(39+15)- Uplink Tunnel Endpoint Identifier Control Plane
(3g+18)
(39+19)- UplinkTunnel Endpoint Identifier Data |
(30+22)
3g+23 PDP Context Identifier
3q+24 Spare1111 | PDP Type Organisation
3q+25 PDP Type Number
39+26 PDP Address Length
(39q+27)-m PDP Address [1..63]
m+1 GGSN Address for control plane Length
(m+2)-n GGSN Address for control plane [4..16]
n+1 GGSN Address for User Traffic Length
(n+2)-0 GGSN Address for User Traffic [4..16]
o+1 APN length
(0+2)-p APN
p+1 Spare (sentas0000) | Transaction Identifier
p+2 Transaction Identifier

Figure 43: PDP Context Information Element
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1) Thisfield shall not be evaluated when the PDP context is received during UM TS intra system

handover/rel ocation.

Table 48: Reordering Required Values

Reordering Required

Value (Decimal)

No 0

Yes

1

Table 49: VPLMN Address Allowed

VPLMN Address Allowed

Value (Decimal)

No

0

Yes

1
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7.3.2 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 val ue indicating 'Request Accepted’, the SGSN
activates the PDP context and may start to forward T-PDUs to/from the M S 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".

- "Noresources available".

- "All dynamic PDP addresses are occupied".
- "Nomemory isavailable".

- "Missing or unknown APN".

- "Unknown PDP address or PDP type".
- "User authentication failed".

- "Systemfailure".

- "Semantic error inthe TFT operation”.
- "Syntactic error inthe TFT operation”.
- "Semantic errorsin packet filter(s)".

- "Syntactic errorsin packet filters(s)".

- "Mandatory IE incorrect”.

- "Mandatory |IE missing".

- "Optiona IE incorrect".

- "Invalid message format".

'No resources available' indicates e.g. that all dynamic PDP addresses are occupied or no memory is available. 'Missing
or unknown APN' indicates e.g. when the GGSN does not support the Access Point Name. 'Unknown PDP address or
PDP type' indicates e.g. when the GGSN does not support the PDP type or the PDP address.

'User authentication failed' indicates that the external packet network has rejected the service requested by the user.

Only the Cause information element, optionally Protocol Configuration Options and optionally the Recovery
information element shall be included in the response if the Cause contains another val ue than 'Request accepted'.

All information elements, except Recovery, Protocol Configuration Options, Charging Gateway Address, Tunnel
Endpoint Identifier Control Plane and Private Extension, are mandatory if the Cause contains the value 'Request
accepted'.

The Tunnel Endpoint Identifier for Data (1) field specifies an uplink Tunnel Endpoint Identifier for G-PDUsthat is
chosen by the GGSN. The SGSN shall include this Tunnel Endpoint Identifier in the GTP header of all subsequent
uplink G-PDUs which are related to the requested PDP context.

The Tunnel Endpoint Identifier Control Plane field specifies an uplink Tunnel Endpoint Identifier for control plane
messages, which is chosen by the GGSN. The SGSN shall include this Tunnel Endpoint Identifier in the GTP header of
all subsequent uplink-control plane messages, which are related to the requested PDP context. If the GGSN has already
confirmed successful assignment of its Tunnel Endpoint Identifier Control Plane to the peer SGSN, thisfield shall not
be present. The GGSN confirms successful assignment of its Tunnel Endpoint Identifier Control Plane to the SGSN
when it receives any message with its assigned Tunnel Endpoint Identifier Control Plane in the GTP header from the
SGSN.
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The GGSN shall include a GGSN Address for control plane and a GGSN address for user traffic, which may differ from
that provided by the underlying network service (e.g. IP).

A i i i v esses-|f the Create PDP Context
Requeﬂ rece|ved from the SGSN |ncI uded IPv6 SGSN addr&ss an IPv4/IPv6 capable GGSN shall include IPv6
addresses in the fields GGSN Address for Control Plane and GGSN Address for user traffic, and |Pv4 addressesin the
fields Alternative GGSN Address for Control Plane and Alternative GGSN Address for user traffic. If SGSN included
only an IPv4 SGSN address in the request, |Pv4/IPv6 capable GGSN shall include |Pv4 addressesin the fields GGSN
Address for Control Plane and GGSN Address for user traffic, and |Pv6 addresses in the fields Alternative GGSN
Address for Control Plane and Alternative GGSN Address for user traffic. The SGSN shall store these GGSN
Addresses and use one set of them when sending control plane on this GTP tunnel or G-PDUs to the GGSN for the MS.

If the M S requests a dynamic PDP address with the PDP Type IPv4 or |Pv6 and a dynamic PDP address is allowed,
then the End User Address information element shall be included and the PDP Addressfield in the End User Address
information element shall contain the dynamic PDP Address allocated by the GGSN.

If the M S requests a static PDP address with the PDP Type IPv4 or IPv6, or a PDP addressis specified with PDP Type
PPP, then the End User Address information element shall be included and the PDP Address field shall not be included.

The PDP addressin End User Address |E and in the Protocol configuration options |E shall be the same, if both IEs are
present in the create PDP context response.

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.

The GGSN may start to forward T-PDUs after the Create PDP Context Response has been sent. 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 Reguest but before a Create PDP
Context Response has been received.

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 and the GGSN therefore shall perform reordering or
not. In other words, if reordering is required by the GGSN, the SGSN and the GGSN shall perform reordering of
incoming T-PDUs on this path. When the Quality of Service (QoS) Profileis Release 99 the receiving entity shall
ignore the Reordering Required.

The GGSN shall include the Recovery information element into the Create PDP Context Response if the GGSN isin
contact with the SGSN for the first time or the GGSN has restarted recently and the new Restart Counter value has not
yet been indicated to the SGSN. The SGSN receiving the Recovery information element shall handle it as when an
Echo Response message is received but shall consider the PDP context being created as active if the response indicates
successful context activation at the GGSN.

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 Charging Gateway Addressis the |P address of the recommended Charging Gateway Functionality to which the
SGSN should transfer the Charging Detail Records (CDR) for this PDP Context.

The optional Private Extension contains vendor or operator specific information.

The Protocol Configuration Options (PCO) information element may be included in the response when the GGSN
provides the M S with application specific parameters.
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Table 6: Information Elements in a Create PDP Context Response

Information element Presence requirement Reference
Cause Mandatory 7.7.1
Reordering required Conditional 7.7.6
Recovery Optional 7.7.11
Tunnel Endpoint Identifier Data | Conditional 7.7.13
Tunnel Endpoint Identifier Control Plane Conditional 7.7.14
Charging ID Conditional 7.7.26
End User Address Conditional 7.7.27
Protocol Configuration Options Optional 7.7.31
GGSN Address for Control Plane Conditional GSN Address 7.7.32
GGSN Address for user traffic Conditional GSN Address 7.7.32
Alternative GGSN Address for Control Conditional GSN Address 7.7.32
Plane
Alternative GGSN Address for user Conditional GSN Address 7.7.32
traffic
Quality of Service Profile Conditional 7.7.34
Charging Gateway Address Optional 7.7.44
Private Extension Optional 7.7.46

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 Update procedure or the PDP Context Modification procedure or to redistribute contexts due to load sharing.
It shall be used to change the QoS and the path. In addition it shall be used if it is neceessarynecessary to change the
GTP version of atunnel to a GGSN from GTP v0 to GTP v1. The message shall be sent by the new SGSN at the Inter
SGSN Routeing Update procedure.

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
GTPv0to GTP v1; thisisrequired, as the TEID in the header of the message is set to al zerosin 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. 1f 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 |Pv4 GGSN addresses from the old SGSN-{nter SGSN-Routing-Area Update
gasa), it shall include |Pv4 addressesin the fields SGSN Address for Control Plane and SGSN Address for User Traffic
and |Pv6 addresses in the fields Alternative SGSN Address for Control Plane and Alternative SGSN Address for User
Traffic. Otherwise, an | Pv4/IPv6 capable SGSN shall use only SGSN |Pv6 addresses if it has GGSN |Pv6 addresses
available. If the GGSN supports |Pv6 below GTP, it shall store and use the IPv6 SGSN addresses for communication
with the SGSN and ignore the |Pv4 SGSN addresses. If the GGSN supports only 1Pv4 below GTP, it shall store and use

the IPv4 SGSN addresses for communication with the SGSN and ignore the |Pv6 SGSN addr Ihe—GGSN—shaH

CR page 5



3GPP TS 29.060 v5.1.0 (2002-03) CR page 6

| SGSN-fer-the MS-When active contexts are being redistributed due to load sharing, G-PDUs that arein 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 isin
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, and OMC Identity in the message if GGSN traceis
activated while the PDP context is active. The SGSN shall copy Trace Reference, Trace Type, and OMC Identity from
the trace request received from the HLR or OMC.

The optional Private Extension contains vendor or operator specific information.

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

Information element Presence requirement Reference

IMSI Conditional 7.7.2

Recovery Optional 7.7.11

Tunnel Endpoint Identifier Data | 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
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 Conditional GSN Address 7.7.32

Plane

| 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

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 IM S| |E, 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"
|E and the "End user Address" |E 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 avalid 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 asavalid
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 optional Private Extension contains vendor or operator specific information.
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Table 8: Information Elements in a GGSN-Initiated Update PDP Context

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
Quality of Service Profile Optional 7.7.34
Private Extension Optional 7.7.46

7.3.4 Update PDP Context Response

The message shall be sent from a GGSN node to a SGSN node as a response of an Update PDP Context Request.

If the SGSN receives an Update PDP Context Response with a Cause val ue other than 'Request accepted), it shall abort
the update of the PDP context.

Only the Cause information element and optionally the Recovery information element shall be included in the response
if the Cause contains another value than 'Request accepted'.

Possible Cause values are:
- 'Request Accepted'.
- 'Non-existent'.
- 'Service not supported'.
- 'Systemfailure.
- 'Semantic error inthe TFT operation'.
- 'Syntactic error inthe TFT operation'.
- 'Semantic errorsin packet filter(s)".
- 'Syntactic errorsin packet filters(s)".
- 'Mandatory |E incorrect'.
- 'Mandatory |E missing'.
- 'Optiona IE incorrect'.

- 'Invalid message format'.

The Tunnel Endpoint Identifier Data field specifies an uplink Tunnel Endpoint Identifier for G-PDUs that is chosen by
the GGSN. The SGSN shall include this Tunnel Endpoint Identifier in the GTP header of all subsequent uplink G-PDUs
that are related to the requested PDP context. Thisinformation element shall be included if the Cause contains the value
'Request accepted'.

The Tunnel Endpoint Identifier Control Plane field specifies an uplink Tunnel Endpoint Identifier Control Plane
messages which is chosen by the GGSN. The SGSN shall include this Tunnel Endpoint Identifier in the GTP header of
all subsequent uplink control plane messages which are related to the requested PDP context. If the GGSN has already
confirmed successful assignment of its Tunnel Endpoint Identifier Control Plane to the peer SGSN, this field shall not
be present. The GGSN confirms successful assignment of its Tunnel Endpoint Identifier Control Plane to the SGSN
when it receives any message with its assigned Tunnel Endpoint Identifier Control Plane in the GTP header from the
SGSN.

The QoS values supplied in the Update PDP Context Request may be negotiated downwards by the GGSN. The
negotiated values or the original value from SGSN isinserted in the Quality of Service Profile information element.
Thisinformation element shall be included if the Cause contains the value 'Request accepted'.

The GGSN may start to forward T-PDUs after the Update PDP Context Response has been sent. The SGSN may start to
forward T-PDUs when the Update PDP Context Response has been received. In this case the SGSN shall also be
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prepared to receive T-PDUs from the GGSN after it has sent an Update PDP Context Request but before an Update
PDP Context Response has been received.

The GGSN shall include a GGSN address for user traffic, which may differ from that provided by the underlying
network service (e.g. IP). 1Pv4/1Pv6 capable GGSN shall include both its I P version addresses. If the Update PDP
Context Request received from the SGSN included |Pv6 SGSN addresses, an | Pv4/IPv6 capable GGSN shall include an
IPv6 addressin the field GGSN Address for User Traffic and a corresponding | Pv4 address in the field Alternative
GGSN Address for User Traffic. If SGSN included only an IPv4 SGSN address in the request, | Pv4/IPv6 capable
GGSN shall include IPv4 address for user traffic in the field GGSN Address for User Traffic and IPv6 address in the
field Alternative GGSN Address for User Traffic. The SGSN shall store thisthe GGSN Addresses and use it-one of
them when sending G-PDUs to the GGSN for the MS. When active contexts are being redistributed due to load sharing,
G-PDUsthat arein transit across the Gn-interface are in an undetermined state and may be lost.

The GGSN shall also include a GGSN address for control plane, which shall not differ from that provided at PDP
context setup time and shall remain unchanged for the lifetime of the PDP context. If the Update PDP Context Request
received from the SGSN included IPv6 SGSN addresses, an | Pv4/IPv6 capable GGSN shall include an 1Pv6 addressin
the field GGSN Address for Control Plane and a corresponding IPv4 address in the field Alternative GGSN Address for
Control Plane. If SGSN included only an IPv4 SGSN address in the request, |Pv4/IPv6 capable GGSN shall include
IPv4 address for Control planein the field GGSN Address for Control Plane and IPv6 address for Control pl ane |n the
field AIternatlve GGSN Address for Control Pl ane. : ‘ ;

The GGSN Address for control plane and the GGSN Address for user traffic shall beincluded if the Cause contains the
value 'Request accepted'. The Alternative GGSN Addresses shall be included if the GGSN supports IPv6 below GTP
and the Cause contains the value 'Request accepted'

The GGSN shall include the Recovery information element into the Update PDP Context Response if the GGSN isin
contact with the SGSN for the first time or if the GGSN has restarted recently and the new Restart Counter value has
not yet been indicated to the SGSN. The SGSN receiving the Recovery information element shall handle it as when an
Echo Response message is received but shall consider the PDP context as updated and active if the response cause
indicates a successful operation at the GGSN.

The Charging ID is used to identify all charging records produced in SGSN(s) and the GGSN for this PDP context. The
Charging ID has been previously generated by the GGSN and is unique for this PDP context. If an inter-SGSN routing
area update occurs, it istransferred to the new SGSN as part of each active PDP context. This information element shall
be included if the Cause contains the val ue 'Request accepted'.

The Charging Gateway Addressis the | P address of the recommended Charging Gateway Functionality to which the
SGSN should transfer the Charging Detail Records (CDR) for this PDP Context.

The optional Private Extension contains vendor or operator specific information.

Table 9: Information Elements in an Update PDP Context Response sent by a GGSN

Information element Presence requirement Reference
Cause Mandatory 7.7.1
Recovery Optional 7.7.11
Tunnel Endpoint Identifier Data | Conditional 7.7.13
Tunnel Endpoint Identifier Control Plane Conditional 7.7.14
Charging ID Conditional 7.7.26
GGSN Address for Control Plane Conditional GSN Address 7.7.32
GGSN Address for User Traffic Conditional GSN Address 7.7.32
Alternative GGSN Address for Control Conditional GSN Address 7.7.32
Plane
Alternative GGSN Address for User Conditional GSN Address 7.7.32
Traffic
Quality of Service Profile Conditional 7.7.34
Charging Gateway Address Optional 7.7.44
Private Extension Optional 7.7.46

The message can a so be sent from a SGSN node to a GGSN node as a response of a GGSN-initiated Update PDP
Context Request.
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If the GGSN receives an Update PDP Context Response with a Cause val ue other than 'Request accepted), it shall abort
the update of the PDP context if the associated Update PDP Context Request was sent only to re-negotiate the QoS of a
PDP context. Furthermore if the associated Update PDP Context Request included an 'End User Address' information
element the GGSN shall delete the PDP context using the Delete PDP Context procedure and may notify the Operation
and Maintenance network element.

Only the Cause information element and optionally the Recovery information element shall be included in the response
if the Cause contains another value than 'Request accepted'.

Possible Cause values are the same as for the Update PDP Context Response sent by a GGSN. When the optional IM S|
|E value differs from the IMS| |E value associated to the PDP context, the SGSN shall respond using the cause value
‘Non-existent'.

The QoS values supplied in the Update PDP Context Request may be negotiated downwards by the SGSN. The
negotiated values or the origina value from GGSN isinserted in the Quality of Service Profile information element.
Thisinformation element shall be included if the Cause contains the value 'Request accepted’ and a QoS information
element was supplied in the corresponding request message.

The SGSN shall include the Recovery information element into the Update PDP Context Response if the SGSN has
restarted recently and the new Restart Counter val ue has not yet been indicated to the GGSN. The GGSN receiving the
Recovery information element shall handle it as when an Echo Response message is received but shall consider the
PDP context as updated and active if the response cause indicates a successful operation at the SGSN.

Table 10: Information Elements in an Update PDP Context Response sent by a

Information element Presence requirement Reference
Cause Mandatory 7.7.1
Recovery Optional 7.7.11
Quality of Service Profile Conditional 7.7.34
Private Extension Optional 7.7.46

====NEXT MODIFIED SECTION====

7.7.29 PDP Context

The PDP Context information element contains the Session Management parameters, defined for an external packet
data network address, that are necessary to transfer between SGSNs at the Inter SGSN Routeing Area Update
procedure.

NSAPI isaninteger value in the range [0; 15].
The NSAPI points out the affected PDP context.
The SAPI indicatesthe LLC SAPI that is associated with the NSAPI.

The Transaction Identifier isthe 4 or 12 bit Transaction Identifier used in the 3GPP TS 24.008 Session Management
messages which control this PDP Context. If the length of the Transaction Identifier is 4 bit, the second octet shall be
set to all zeros. The encoding is defined in 3GPP TS 24.007. The latest Transaction Identifier sent from SGSN to MSis
stored in the PDP context |E.

Reordering Required (Order) indicates whether the SGSN shall reorder T-PDUs before delivering the T-PDUs to the
MS. When the Quality of Service Negotiated (QoS Neg) is Release 99, the Reordering Required (Order) shall be
ignored by receiving entity.

The VPLMN Address Allowed (VAA) indicates whether the MS is allowed to use the APN in the domain of the
HPLMN only or additionally the APN in the domain of the VPLMN.

The QoS Sub Length, QoS Req Length and QoS Neg Length represent respectively the lengths of the QoS Sub, QoS
Req and QoS Neg fields, excluding the QoS Length octet.

The Quality of Service Subscribed (QoS Sub), Quality of Service Requested (QoS Req) and Quality of Service
Negotiated (QoS Neg) are encoded as described in section 'Quality of Service (QoS) Profile'. Their minimum length is 4
octets; their maximum length may be 255 octets.
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The Segquence Number Down is the number of the next T-PDU that shall be sent from the new SGSN to the MS. The
number is associated to the Sequence Number from the GTP Header of an encapsulated T-PDU. The new SGSN shall
ignore Sequence Number Down when the PDP context QoS profile does not require transmission order to be preserved.
In this case the new SGSN shall not include Sequence number field in the G-PDUs of the PDP context.

The Sequence Number Up is the number that new SGSN shall use as the Sequence Number in the GTP Header for the
next encapsulated T-PDU from the M S to the GGSN. The new SGSN shall ignore Sequence Number Up when the PDP
context QoS profile does not require transmission order to be preserved. In this case, the old SGSN shall not include
Sequence number field in the G-PDUs of the PDP context.

The Send N-PDU Number is used only when acknowledged peer-to-peer LLC operation is used for the PDP context.
Send N-PDU Number isthe N-PDU number to be assigned by SNDCP to the next down link N-PDU received from the
GGSN. It shall be set to 255 if unacknowledged peer-to-peer LLC operation is used for the PDP context.

The Receive N-PDU Number is used only when acknowledged peer-to-peer LLC operation is used for the PDP context.
The Receive N-PDU Number is the N-PDU number expected by SNDCP from the next up link N-PDU to be received
from the MS. It shall be set to 255 if unacknowledged peer-to-peer LL C operation is used for the PDP context.

The Uplink Tunnel Endpoint Identifier Control Plane is the Tunnel Endpoint Identifier used between the old SGSN and
the GGSN in up link direction for control plane purpose. It shall be used by the new SGSN within the GTP header of
the Update PDP Context Request message.

The GGSN Address for User Traffic and the UplinkTunnel Endpoint Identifier Data | are the GGSN addressand the
Tunnel Endpoint Identifier used between the old SGSN and the GGSN in uplink direction for user plane traffic on a
PDP context. They shall be used by the new SGSN to send uplink user plane PDU to the GGSN_until new GGSN
address for User Traffic is possibly received from GGSN (in Update PDP Context Response).

The PDP Context Identifier is used to identify a PDP context for the subscriber.
The PDP Type Organisation and PDP Type Number are encoded as in the End User Address information element.
The PDP Address Length represents the length of the PDP Address field, excluding the PDP Address L ength octet.

The PDP Addressis an octet array with aformat dependent on the PDP Type. The PDP Addressis encoded asin the
End User Addressinformation element if the PDP Typeis|Pv4 or IPv6.

The GGSN Address Length represents the length of the GGSN Address field, excluding the GGSN Address Length
octet.

When forwarding the GGSN addresses to another SGSN (in PDP Context | E in Forward Relocation Request or SGSN
Context Response message), the | Pv4/IPv6 capable SGSN shall include GGSN addresses according to the [P version
capability of the receiving SGSN.

The old SGSN includes the GGSN Address for control plane that it has received from GGSN at PDP context activation
or update. If the new SGSN is IPv6 capable and the old SGSN has |Pv6 control plane address of the GGSN available,
the old 1Pv4/1Pv6 capable SGSN includes the IPv6 GGSN control plane addressin the field GGSN Address for control
plane. If the new SGSN is IPv4 only capable or the old SGSN does not have any IPv6 GGSN address for control plane,
the old SGSN includes the IPv4 GGSN Addressin the field GGSN Address for control plane.

NOTE: Thereisstill the need for further study of the included addresses on SRNS relocation.

NOTE: Interoperability problems can arise if a pre-Release-5 GSN uses | Pv6 transport.

The APN isthe Access Point Name in use in the old SGSN. This APN field shall be composed of the APN Network
Identifier part and the APN Operator Identifier part.

The spare bits x indicate unused bits that shall be set to 0 by the sending side and which shall not be evaluated by the
receiving side.
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NOTE

1 Type = 130 (Decimal)
2-3 Length
4 Res- [VAA|Res-|Ord NSAPI
erved erve | er
d
S X1 X | X1 X SAPI
6 QoS Sub Length
7 - (g+6) QoS Sub [4..255]
q+7 QoS Req Length
(9+8)-(29+7) QoS Req [4..255]
29+8 QoS Neg. Length
(29+9)- QoS Neg [4..255]
(39+8)
(3q+9)- Sequence Number Down (SND) ¥
(39+10)
(3q+11)- Sequence Number Up (SNU) ™
(3g+12)
3q+13 Send N-PDU Number ™
3q+14 Receive N-PDU Number
(39+15)- Uplink Tunnel Endpoint Identifier Control Plane
(3g+18)
(39+19)- UplinkTunnel Endpoint Identifier Data |
(30+22)
3g+23 PDP Context Identifier
3q+24 Spare1111 | PDP Type Organisation
3q+25 PDP Type Number
39+26 PDP Address Length
(39q+27)-m PDP Address [1..63]
m+1 GGSN Address for control plane Length
(m+2)-n GGSN Address for control plane [4..16]
n+1 GGSN Address for User Traffic Length
(n+2)-0 GGSN Address for User Traffic [4..16]
o+1 APN length
(0+2)-p APN
p+1 Spare (sentas0000) | Transaction Identifier
p+2 Transaction Identifier

Figure 43: PDP Context Information Element
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1) Thisfield shall not be evaluated when the PDP context is received during UM TS intra system

handover/rel ocation.

Table 48: Reordering Required Values

Reordering Required

Value (Decimal)

No 0

Yes

1

Table 49: VPLMN Address Allowed

VPLMN Address Allowed

Value (Decimal)

No

0

Yes

1
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