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Introduction:

This document contains 10 CRs on R99 Work Item "GTP Enhancement”, that have been agreed by TSG CN
WG4, and are forwarded to TSG CN Plenary meeting #13 for approval.

| Spec | CR [Re| Doc-2nd-Level | Phase | Subject | cat | vercC
29.060 & 232 2 N4-010980 R99 Clarification on the use of the teardown indicator IE F 3.9.0
29.060 @ 248 1 N4-010981 Rel-4 Clarification on the use of the teardown indicator IE A 41.0
29.060 & 237 1 N4-010959 R99 Rewording usage of P-TIMSI and TLLI in "SGSN context F 3.9.0
request”
29.060 238 | 1 N4-010960 Rel-4 | Rewording usage of P-TIMSI and TLLI in "SGSN context A 4.1.0
request”
29.060 = 239 N4-010870 R99 Alignment with 23.060 on the use of SGSN Context F 3.9.0
Acknowlege message
29.060 = 240 N4-010871 Rel-4 Alignment with 23.060 on the use of SGSN Context A 4.1.0
Acknowlege message
29.060 244 1 N4-010964 R99  Charging Characteristics Inclusion in Create PDP Context F 3.9.0
Message
29.060 245 1 N4-010965 Rel-4 | Charging Characteristics Inclusion in Create PDP Context A 4.1.0
Message
29.060 @ 246 N4-010961 R99 Clarification to the usage of the TEID-C F 3.9.0
29.060 @ 247 N4-010962 Rel-4 Clarification to the usage of the TEID-C A 41.0
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Proposed change affects: 3 (U)SIM|:| ME/UED Radio Access Networkl:] Core Network

Title: ¥ Clarification on the use of the teardown indicator |IE
Source: ¥ CN4
Work item code: 3 GTP enhancements Date: 3 12" July 2001
Category: ¥ F essential Release: 38 R99
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: & The Specification of the use of the teardown Indicator |E is not correct

Summary of change: 8 The specification has been amended to reflect how the IE should really be used.

Consequences if ¥ Interoperability would be only based on trial and error.
not approved:

Clauses affected: 8 7.35,7.7.16

Other specs * Other core specifications *
affected: Test specifications
O&M Specifications

Other comments: 3

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.
Below is a brief summary:

1) Fill out the above form. The symbols above marked 3 contain pop-up help information about the field that they are
closest to.

2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word
"revision marks" feature (also known as "track changes") when making the changes. All 3GPP specifications can be
downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name
with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of
the clause containing the first piece of changed text. Delete those parts of the specification which are not relevant to
the change request.
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7.3.5 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 or an
activated set of PDP contexts associated to a PDP address assigned to asingle M S.

A GSN shall be prepared to receive a Delete PDP Context Request at any time and shall always reply regardlessif the
PDP context exists or not (as per the Delete PDP Context Response message description section), except in cases
described below.

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

| The Teardown Ind is used to indicate whetherthat all PDP contexts that share the PDP address with the PDP context
identified in the request should a so be deactivated. This may trigger the deletion of all the information kept for aM S at
aGSN, if no other PDP contexts associated to other PDP addresses are active on the GSN. This information element
shall beincluded by the SGSN if the Deactivate PDP Context Request message from the M S includes the Tear down

‘ indicator at PDP Context Deactivation initiated by M S. Otherwise this information element shall be included and its
value set to ‘1’ by the sending GSN only when the last PDP context associated to a PDP addressis being torn down and
there are no outstanding Create PDP context requests for other PDP context different from the one being torn down for
that PDP address.

‘ If a GSN receives a Delete PDP context without a Teardown Indicator or awith a Teardown Indicator with value set to
‘0’ and only that PDP context is active for a PDP address, then the GSN shall ignore the message. (Note: Thisis
symptom of arace condition. The reliable delivery of signalling messages will eventually lead to a consistent situation,
‘ alowing the teardown of the PDP context.)

The optional Private Extension contains vendor or operator specific information.

Table 11: Information Elements in a Delete PDP Context Request

Information element Presence requirement Reference
Teardown Ind Conditional 7.7.16
NSAPI Mandatory 7.7.17
Private Extension Optional 7.7.44
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7.7.16 Teardown Ind

If the Fhe Teardown Ind information element valueis set to ‘ 1’, then,whenincluded-inthe Delete PDPR Context
Request; indicate that-the- message-appliesto-all PDP contexts that share the same PDP address with the PDP context
identified by the NSAPI included in the Delete PDP Context Request M essage shall be torn down. Only the PDP
context identified by the NSAPI included in the Delete PDP context Request shall be torn down if the value of this
information element is ‘0’ .
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Octets

Bits
8 7 6 5 4 3 2 1
Type =19 (Decimal)
1 1 1 1 1 1 1
Spare

Teardown Ind

Figure 24: Teardown Ind Information Element

Table 43: Teardown Ind

Teardown Ind Value
No 0
Yes 1

CR page 3
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Proposed change affects: 3 (U)SIM|:| ME/UED Radio Access Networkl:] Core Network

Title: ¥ Rewording usage of P-TIMSI and TLLI in "SGSN context request”
Source: ¥ CN4
Work item code: 3 GTP enhancements Date: ¥ 12.07.01
Category: ¥ F Agreed by consensus Release: ¥ R99
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: 3 Allignment with stage 2
During UMTS —GSM intersystem change in 23.060 in chapter 6.13.2.1 at
subclause 3 it is mentioned that if new SGSN is 2G TLLI (Gb-mode) is sent in
message ,SGSN context request” and in chapter 6.13.2.2 subclause 3 if new
SGSN is 3G and P-TMSI (lu-mode) is sent. In chapter 6.9.2.1 subclause 2 only
IMSI is mentioned to sent. This means either P-TMSI, TLLI or IMSI are allowed to
sent.

Clarify the condition of presence of IMSI, TLLI and P-TMSI in “SGSN context
request”.

Summary of change: 8 In chapter 7.5.3 the changes is that only one of the TLLI or P-TMSI or IMSI are
allowed to sent in

Consequences if ¥ Possibility of misinterpretation
not approved:

Clauses affected: ¥ 753

Other specs ¥ Other core specifications 3
affected: Test specifications
O&M Specifications

Other comments: 3

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.
Below is a brief summary:

1) Fill out the above form. The symbols above marked & contain pop-up help information about the field that they are
closest to.
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2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word
"revision marks" feature (also known as "track changes") when making the changes. All 3GPP specifications can be
downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name
with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification
just in front of the clause containing the first piece of changed text. Delete those parts of the specification
which are not relevant to the change request.
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Modified section
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7.5.3 SGSN Context Request

The new SGSN shall send an SGSN Context Request to the old SGSN to get the MM and PDP Contexts for the MS.
The MSisidentified by itsold RAI and old TLLI/old P-TMSI values. The TLLI/P-TMSI and RAl isaTLLI/P-TMSI
and an RALI in the old SGSN. ©reExactly one of the TLLI-,e¢r P-TMSI, or IMSI information fields must-shall be

present-untess M SHspresent.
The old SGSN responds with an SGSN Context Response.

The new SGSN shall include a SGSN Address for control plane. The old SGSN shall store this SGSN Address and use
it when sending control plane messages for the M'S to the new SGSN in the SGSN context transfer procedure.

The Tunnel Endpoint Identifier Control Plane field specifies a Tunnel Endpoint Identifier for control plane messages,
which is chosen by the new SGSN. The old SGSN shall include this Tunnel Endpoint Identifier in the GTP header of all
subsequent control plane messages that are sent from the old SGSN to the new SGSN and related to the PDP context(s)
requested.

The MS Validated indicates that the new SGSN has successfully authenticated the MS. IMSI shall be included if MS
Validated indicates‘Yes'.

The P-TMSI Signature is conditionally provided by the MS to the new SGSN for identification checking purposes as
defined in GSM 3G TS 23.060 and 3G TS 24.008. If the M S has provided the P-TMSI Signature, the new SGSN shall
include this parameter in the SGSN Context Request message.

The optional Private Extension contains vendor or operator specific information.

Table 26: Information Elements in a SGSN Context Request

Information element Presence requirement Reference
IMSI Conditional 7.7.2
Routeing Area Identity (RAI) Mandatory 7.7.3
Temporary Logical Link Identifier (TLLI) Conditional 7.7.4
Packet TMSI (P-TMSI) Conditional 7.7.5
P-TMSI Signature Conditional 7.7.9
MS Validated Optional 7.7.10
Tunnel Endpoint Identifier Control Plane Mandatory 7.7.14
SGSN Address for Control Plane Mandatory 7.7.32
Private Extension Optional 7.7.44
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| Proposed change affects: (U)SIM|:| ME/UED Radio Access Networkl:] Core Network

Title: ¥ Rewording usage of P-TIMSI and TLLI in "SGSN context request”
Source: ¥ CN4
Work item code: 3 GTP enhancements Date: ¥ 12.07.01
Category: ¥ A Release: & Rel-4
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: 3 Allignment with stage 2
During UMTS —GSM intersystem change in 23.060 in chapter 6.13.2.1 at
subclause 3 it is mentioned that if new SGSN is 2G TLLI (Gb-mode) is sent in
message ,SGSN context request” and in chapter 6.13.2.2 subclause 3 if new
SGSN is 3G and P-TMSI (lu-mode) is sent. In chapter 6.9.2.1 subclause 2 only
IMSI is mentioned to sent. This means either P-TMSI, TLLI or IMSI are allowed to
sent.

Clarify the condition of presence of IMSI, TLLI and P-TMSI in “SGSN context
request”.

Summary of change: 8 In chapter 7.5.3 the changes is that only one of the TLLI or P-TMSI or IMSI are
allowed to sent in

Consequences if ¥ Possibility of misinterpretation
not approved:

Clauses affected: ¥ 753

Other specs ¥ Other core specifications 3
affected: Test specifications
O&M Specifications

Other comments: 3

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.
Below is a brief summary:

1) Fill out the above form. The symbols above marked & contain pop-up help information about the field that they are
closest to.
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2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word
"revision marks" feature (also known as "track changes") when making the changes. All 3GPP specifications can be
downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name
with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification
just in front of the clause containing the first piece of changed text. Delete those parts of the specification
which are not relevant to the change request.
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Modified section
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7.5.3 SGSN Context Request

The new SGSN shall send an SGSN Context Request to the old SGSN to get the MM and PDP Contexts for the MS.
The MSisidentified by itsold RAI and old TLLI/old P-TMSI values. The TLLI/P-TMSI and RAl isaTLLI/P-TMSI
and an RAI in the old SGSN. Exactly one ©re-of the TLLI-er, P-TMSI, or IMSI information fields must-shall be

present-untess M SHspresent.
The old SGSN responds with an SGSN Context Response.

The new SGSN shall include a SGSN Address for control plane. The old SGSN shall store this SGSN Address and use
it when sending control plane messages for the M'S to the new SGSN in the SGSN context transfer procedure.

The Tunnel Endpoint Identifier Control Plane field specifies a Tunnel Endpoint Identifier for control plane messages,
which is chosen by the new SGSN. The old SGSN shall include this Tunnel Endpoint Identifier in the GTP header of all
subsequent control plane messages that are sent from the old SGSN to the new SGSN and related to the PDP context(s)
requested.

The MS Validated indicates that the new SGSN has successfully authenticated the MS. IMSI shall be included if MS
Validated indicates‘Yes'.

The P-TMSI Signature is conditionally provided by the MS to the new SGSN for identification checking purposes as
defined in GSM 3GPP TS 23.060 and 3GPP TS 24.008. If the MS has provided the P-TMSI Signature, the new SGSN
shall include this parameter in the SGSN Context Request message.

The optional Private Extension contains vendor or operator specific information.

Table 26: Information Elements in a SGSN Context Request

Information element Presence requirement Reference
IMSI Conditional 7.7.2
Routeing Area Identity (RAI) Mandatory 7.7.3
Temporary Logical Link Identifier (TLLI) Conditional 7.7.4
Packet TMSI (P-TMSI) Conditional 7.7.5
P-TMSI Signature Conditional 7.7.9
MS Validated Optional 7.7.10
Tunnel Endpoint Identifier Control Plane Mandatory 7.7.14
SGSN Address for Control Plane Mandatory 7.7.32
Private Extension Optional 7.7.44

CR page 3
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Proposed change affects: 3 (U)SIM|:| ME/UED Radio Access Networkl:] Core Network

Title: ¥ Alignment with 23.060 on the use of SGSN Context Acknowlege message.
Source: ¥ CN4
Work item code: ¥ GTP enhancement Date: & 4/7/2001
Category: ¥ F (Agreed by Consensus) Release: ¥ R99
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: & Current TS 23.060 include following description in the procedure of RA update.
(Refer to section 6.9.1.2.2 and 6.9.2.1 of TS 23.060)

“The new SGSN sends an SGSN Context Acknowledge message to the old SGSN. The
old SGSN marks in its context that the MSC/VLR association and the information in the
GGSNs and the HLR are invalid. This triggers the MSC/VLR, the GGSNs, and the HLR to
be updated if the MS initiates a routeing area update procedure back to the old SGSN
before completing the ongoing routeing area update procedure.”

That is, the SGSN Context acknowledge message is used for the mobility
management in old SGSN and therefore this message is always used in hormal
cases.

On the other hand, current TS 29.060 clearly states this message shall not sent if
no PDP Contexts are active for the MS.

Therefore TS 29.060 has to be aligned with TS 23.060 for consistency.

Summary of change: 3 It was clarified that the SGSN Context acknowledge message shall be sent
unless the SGSN Context Request message was rejected.

Consequences if ¥ The inconsistency between stage2 and 3 remains and this may lead to
not approved: interoperability problems between SGSNs.

Clauses affected: 8 755,76

Other specs * Other core specifications *
affected: Test specifications
O&M Specifications

Other comments: ¥ In R97 and R98, stage3 has been already aligned with stage2 by CR 09.60-
A056r2(R97) and CR 09.60-A067(R98).
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How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.

Below is a brief summary:

1) Fill out the above form. The symbols above marked & contain pop-up help information about the field that they are
closest to.

2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word
"revision marks" feature (also known as "track changes") when making the changes. All 3GPP specifications can be
downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name
with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of
the clause containing the first piece of changed text. Delete those parts of the specification which are not relevant to
the change request.
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7.5.5 SGSN Context Acknowledge

The new SGSN shall send an SGSN Context Acknowledge message to the old SGSN as a response to the SGSN
Context Response message. Only after receiving the SGSN Context Acknowledge message, shall the old SGSN start to
forward user data packets. SGSN Context Acknowledge indicates to the old SGSN that the new SGSN has correctly
received PDP Context information and is ready to receive user data packets identified by the corresponding Tunnel

Endp0| nt Identmer val ues. This m&s&age shall not be sent |f4quDReentextsaFeaeH¥eieptheM§{that~|sHePDP
al ( the SGSN Context Request was

Possible cause values are:

- 'Request accepted’.

- ‘Systemfailure’.

- ‘Mandatory |E incorrect’.
- ‘Mandatory |IE missing’.
- ‘Optiona IE incorrect’.

- ‘Noresources available'.
- ‘Invalid message format’.
- ‘Version not supported’.

- ‘Authentication failure'.

Only the Cause information element shall be included in the acknowledgement if the Cause contains a value other than
‘Request accepted'.

For each active PDP context the new SGSN shall include a Tunnel Endpoint Identifier Data |l information element. The
Tunnel Endpoint Identifier Data |l field specifies a Tunnel Endpoint Identifier which is chosen by the new SGSN for a
particular PDP context. The old SGSN shall include this Tunnel Endpoint Identifier in the GTP header of all
subsequent G-PDUs which are sent from the old SGSN to the new SGSN and related to the particular PDP context.
When active PDP context(s) exist, thisinformation element shall be included if the Cause contains the value ‘ Request
accepted’.

The new SGSN shall include an SGSN Address for user traffic, which may differ from that provided by the underlying
network service (e.g. IP). The old SGSN shall store this SGSN Address and use it when sending G-PDUs to the new
SGSN for the MS. When active PDP context(s) exist, this information element shall be included if the Cause contains
the value ‘ Request accepted'.

The optional Private Extension contains vendor or operator specific information.

Table 28: Information Elements in a SGSN Context Acknowledge

Information element Presence requirement Reference
Cause Mandatory 7.7.1
Tunnel Endpoint Identifier Data Il Conditional 7.7.15
SGSN Address for user traffic Conditional GSN Address 7.7.32
Private Extension Optional 7.7.44

*** Next Change***

CR page 3
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7.6 Reliable Delivery of Signalling Messages

Each path maintains a queue with signalling messages to be sent to the peer. The message at the front of the queue, if it
is arequest for which aresponse has been defined, shall be sent with a Sequence Number, and shall be held in a path
list until aresponseisreceived. Each path hasits own list. The Sequence Number shall be unique for each outstanding
request message sourced from the same IP/UDP endpoint. A GSN or RNC may have several outstanding requests while
waiting for responses.

The T3-RESPONSE timer shall be started when a signalling request message (for which a response has been defined) is
sent. A signalling message request or response has probably been lost if a response has not been received before the
T3-RESPONSE timer expires. The request is then retransmitted if the total number of request attemptsis less than N3-
REQUESTS times. The timer shall be implemented in the control plane application as well as user plane application

for Echo Request / Echo Response. The wait time for a response (T3-RESPONSE timer value) and the number of
retries (N3-REQUESTYS) shall be configurable per procedure. The total wait time shall be shorter than the MS wait time
between retries of Attach and RA Update messages.

All received request messages shall be responded to and all response messages associated with a certain request shall
always include the same information. Duplicated response messages shall be discarded, and, for the SGSN Context
R%ponse case, the SGSN Context Acknowledge mes&age shall be sent unless the SGSN Context Request was

. A response message without a matching

outstand| ng request should be consi dered asadupli cate

The Forward Relocation Complete and Forward SRNS Context messages shall be treated as signalling request
messages. The Forward Relocation Complete Acknowledge and Forward SRNS Context Acknowledge messages shall
be treated as response messages.

The SGSN Context Response message needs specia treatment by the old SGSN and New SGSN:

The New SGSN must consider this as aregular response to the outstanding SGSN Context Request message, but also
copy the sequence number in the header of the SGSN Context Acknowledge it shall send back to the old SGSN unless
the SGSN Context Request was rejectel : S

when it expects the new SGSN to send back a SGSN Context Acknowl edgein response to a SGSN Context Response,
shall keep track of the SGSN Context Response message sequence number and apply to this message the rules valid for
a Request message too.If a GSN or RNC is not successful with the transfer of a signalling message, e.g. a Create PDP
Context Request message, it shall inform the upper layer of the unsuccessful transfer so that the controlling upper entity
may take the necessary measures.

CR page 4
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Proposed change affects: 3 (U)SIM|:| ME/UED Radio Access Networkl:] Core Network

Title: ¥ Alignment with 23.060 on the use of SGSN Context Acknowlege message.
Source: ¥ CN4
Work item code: ¥ GTP enhancement Date: & 4/7/2001
Category: ¥ A Release: ¥ REL-4
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: & Current TS 23.060 include following description in the procedure of RA update.
(Refer to section 6.9.1.2.2 and 6.9.2.1 of TS 23.060)

“The new SGSN sends an SGSN Context Acknowledge message to the old SGSN. The
old SGSN marks in its context that the MSC/VLR association and the information in the
GGSNs and the HLR are invalid. This triggers the MSC/VLR, the GGSNs, and the HLR to
be updated if the MS initiates a routeing area update procedure back to the old SGSN
before completing the ongoing routeing area update procedure.”

That is, the SGSN Context acknowledge message is used for the mobility
management in old SGSN and therefore this message is always used in hormal
cases.

On the other hand, current TS 29.060 clearly states this message shall not sent if
no PDP Contexts are active for the MS.

Therefore TS 29.060 has to be aligned with TS 23.060 for consistency.

Summary of change: 3 It was clarified that the SGSN Context acknowledge message shall be sent
unless the SGSN Context Request message was rejected.

Consequences if ¥ The inconsistency between stage2 and 3 remains and this may lead to
not approved: interoperability problems between SGSNs.

Clauses affected: 8 755,76

Other specs * Other core specifications *
affected: Test specifications
O&M Specifications

Other comments: ¥ In R97 and R98, stage3 has been already aligned with stage2 by CR 09.60-
A056r2(R97) and CR 09.60-A067(R98).
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7.5.5 SGSN Context Acknowledge

The new SGSN shall send an SGSN Context Acknowledge message to the old SGSN as a response to the SGSN
Context Response message. Only after receiving the SGSN Context Acknowledge message, shall the old SGSN start to
forward user data packets. SGSN Context Acknowledge indicates to the old SGSN that the new SGSN has correctly
received PDP Context information and is ready to receive user data packets identified by the corresponding Tunnel

Endp0| nt Identmer val ues. This m&s&age shall not be sent |f4quDReentextsaFeaeH¥eieptheM§{that~|sHePDP
al ( the SGSN Context Request was

Possible cause values are:

- 'Request accepted’.

- ‘Systemfailure’.

- ‘Mandatory |E incorrect’.
- ‘Mandatory |IE missing’.
- ‘Optiona IE incorrect’.

- ‘Noresources available'.
- ‘Invalid message format’.
- ‘Version not supported’.

- ‘Authentication failure'.

Only the Cause information element shall be included in the acknowledgement if the Cause contains a value other than
‘Request accepted'.

For each active PDP context the new SGSN shall include a Tunnel Endpoint Identifier Data |l information element. The
Tunnel Endpoint Identifier Data |l field specifies a Tunnel Endpoint Identifier which is chosen by the new SGSN for a
particular PDP context. The old SGSN shall include this Tunnel Endpoint Identifier inthe GTP header of all
subsequent G-PDUs which are sent from the old SGSN to the new SGSN and related to the particular PDP context.
When active PDP context(s) exist, thisinformation element shall be included if the Cause contains the value ‘ Request
accepted’.

The new SGSN shall include an SGSN Address for user traffic, which may differ from that provided by the underlying
network service (e.g. IP). The old SGSN shall store this SGSN Address and use it when sending G-PDUs to the new
SGSN for the MS. When active PDP context(s) exist, thisinformation element shall be included if the Cause contains
the value ‘ Request accepted'.

The optional Private Extension contains vendor or operator specific information.

Table 28: Information Elements in a SGSN Context Acknowledge

Information element Presence requirement Reference
Cause Mandatory 7.7.1
Tunnel Endpoint Identifier Data Il Conditional 7.7.15
SGSN Address for user traffic Conditional GSN Address 7.7.32
Private Extension Optional 7.7.44

*** Next Change***

CR page 3



3GPP TS 29.060 v4.0.0 (2001-03) CR page 4

7.6 Reliable Delivery of Signalling Messages

Each path maintains a queue with signalling messages to be sent to the peer. The message at the front of the queue, if it
is arequest for which aresponse has been defined, shall be sent with a Sequence Number, and shall be held in a path
list until aresponseisreceived. Each path hasits own list. The Sequence Number shall be unique for each outstanding
request message sourced from the same IP/UDP endpoint. A GSN or RNC may have several outstanding requests while
waiting for responses.

The T3-RESPONSE timer shall be started when a signalling request message (for which a response has been defined) is
sent. A signalling message request or response has probably been lost if a response has not been received before the
T3-RESPONSE timer expires. The request is then retransmitted if the total number of request attemptsis less than N3-
REQUESTS times. The timer shall be implemented in the control plane application as well as user plane application

for Echo Request / Echo Response. The wait time for a response (T3-RESPONSE timer value) and the number of
retries (N3-REQUESTYS) shall be configurable per procedure. The total wait time shall be shorter than the MS wait time
between retries of Attach and RA Update messages.

All received request messages shall be responded to and all response messages associated with a certain request shall
always include the same information. Duplicated response messages shall be discarded, and, for the SGSN Context
R%ponse case, the SGSN Context Acknowledge mes&age shall be sent unless the SGSN Context Request was

. A response message without a matching

outstand| ng request should be consi dered asadupli cate

The Forward Relocation Complete and Forward SRNS Context messages shall be treated as signalling request
messages. The Forward Relocation Complete Acknowledge and Forward SRNS Context Acknowledge messages shall
be treated as response messages.

The SGSN Context Response message needs specia treatment by the old SGSN and New SGSN:

The New SGSN must consider this as aregular response to the outstanding SGSN Context Request message, but also
copy the sequence number in the header of the SGSN Context Acknowledge it shall send back to the old SGSN unless
the SGSN Context Request was rejectel : S

when it expects the new SGSN to send back a SGSN Context Acknowl edgein response to a SGSN Context Response,
shall keep track of the SGSN Context Response message sequence number and apply to this message the rules valid for
a Request message too.If a GSN or RNC is not successful with the transfer of a signalling message, e.g. a Create PDP
Context Request message, it shall inform the upper layer of the unsuccessful transfer so that the controlling upper entity
may take the necessary measures.
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7.3 Tunnel Management Messages

7.3.1 Create PDP Context Request

A Create PDP Context Request shall be sent from a SGSN node to a GGSN node as a part of the GPRS PDP Context
Activation procedure. After sending the Create PDP Context Request message, the SGSN marks the PDP context as
‘waiting for response’. In this state the SGSN shall accept G-PDUs from the GGSN but shall not send these G-PDUs to
the MS. A valid request initiates the creation of atunnel between a PDP Context in a SGSN and a PDP Context in a
GGSN. If the procedure is not successfully completed, the SGSN repeats the Create PDP Context Request message to
the next GGSN addressin thelist of |P addresses, if thereisone. If the list is exhausted the activation procedure fails.

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

The Tunnel Endpoint Identifier Control Plane field specifies a downlink Tunnel Endpoint Identifier for control plane
messages which is chosen by the SGSN. The GGSN shall include this Tunnel Endpoint Identifier in the GTP header of
al subsequent downlink control plane messages which are related to the requested PDP context. If the SGSN has
aready 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 the
GGSN when it receives any message with its assigned Tunnel Endpoint Identifier Control Plane in the GTP header
from the GGSN.

The MSISDN of the MSis passed to the GGSN inside the Create PDP Context Request; This additional information
can be used when a secure access to a remote application residing on a server is needed. The GGSN would be in fact
able to provide the user identity (i. e. the MSISDN) to the remote application server, providing it with the level of trust
granted to users through successfully performing the GPRS authentication procedures, without having to re-authenticate
the user at the application level.

If the M S requests a dynamic PDP address and a dynamic PDP address is allowed, then the PDP Addressfield in the
End User Addressinformation element shall be empty. If the M S requests a static PDP Address then the PDP Address
field in the End User Address information element shall contain the static PDP Address. 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 Quality of Service Profile information element shall be the QoS val ues to be negotiated between the
MS and the SGSN at PDP Context activation.

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). The GGSN shall store these SGSN Addresses and use
them when sending control plane on this GTP tunnel or G-PDUs to the SGSN for the M S.

The SGSN shall include a Recovery information element into the Create 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 Create PDP Context
Request message element shall handle it in the same way as when receiving an Echo Response message. The Create
PDP Context Request message shall be considered as avalid activation request for the PDP context included in the

message.

The SGSN shall include either the MS provided APN, a subscribed APN or an SGSN selected APN in the message; the
Access Point Name may be used by the GGSN to differentiate accesses to different external networks.
The Selection Mode information element shall indicate the origin of the APN in the message.

For contexts created by the Secondary PDP Context Activation Procedure the SGSN shall include the linked NSAPI.
Linked NSAPI indicates the NSAPI assigned to any one of the already activated PDP contexts for this PDP address and
APN.

The Secondary PDP Context Activation Procedure may be executed without providing a Traffic Flow Template (TFT)
to the newly activated PDP context if all other active PDP contexts for this PDP address and APN already have an
associated TFT, otherwise a TFT shall be provided. TFT is used for packet filtering in the GGSN.
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When using the Secondary PDP Context Activation Procedure, the Selection mode, IMSI, MSISDN, End User Address,
Access Point Name and Protocol Configuration Options information elements shall not be included in the message.

The optional Protocol Configuration Options information element is applicable for the end user protocol ‘1P only.

The SGSN shall select one GGSN based on the user provided or SGSN selected APN. The GGSN may have alogical
name that is converted to an address. The conversion may be performed with any name-to-address function. The
converted address shall be stored in the “GGSN Addressin Use” field in the PDP context and be used during the entire
lifetime of the PDP context.

NOTE: A DNS query may be used as the name-to-IP address mapping of the GGSN. The I P address returned in
the DNS response is then stored in the “GGSN Addressin Use” field in the PDP context.

The IMSI information element together with the NSAPI information element uniquely identifies the PDP context to be
created.

The SGSN may send a Create PDP Context Request even if the PDP context is aready active.

The GGSN shall check if the PDP context already exists for the MS. The existing parametersin the PDP context shall
then be replaced with the parameters in the Create PDP Context Request message. |f a dynamic PDP address has
aready been allocated for the existing context, this address should be used and copied to the Create PDP Context
Response message.

If the GGSN usesthe MNRG flag and the flag is set, the GGSN should treat the Create PDP Context Request as a Note
MS Present Reguest and clear the MNRG flag.

The SGSN shall determine Charging Characteristics from the Subscribed Charging Characteristics and/or PDP Context
Charging Characteristics depending on the presence of the information in the Packet Domain Subscription Data as
defined in 3G TS 23.060 [4]. The requirements for the presence of the Charging Characteristics |IE are defined in3G TS
23.060 [4]. The contents of the Charging Characteristics |E are defined in 3G TS 32.015 [17].

The SGSN shall include Trace Reference, Trace Type, Trigger Id, and OMC Identity in the message if GGSN traceis
activated. 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 5: Information Elements in a Create PDP Context Request

Information element Presence requirement Reference

IMSI Conditional 7.7.2

Recovery Optional 7.7.11

Selection mode Conditional 7.7.12

Tunnel Endpoint Identifier Data | Mandatory 7.7.13

Tunnel Endpoint Identifier Control Plane Conditional 7.7.14

NSAPI Mandatory 7.7.17

Linked NSAPI Conditional 7.7.17

Charging Characteristics OptienalConditional 7.7.23

Trace Reference Optional 7.7.24

Trace Type Optional 7.7.25

End User Address Conditional 7.7.27

Access Point Name Conditional 7.7.30

Protocol Configuration Options Conditional 7.7.31
SGSN Address for signalling Mandatory GSN Address 7.7.32
SGSN Address for user traffic Mandatory GSN Address 7.7.32

MSISDN Conditional 7.7.33

Quality of Service Profile Mandatory 7.7.34

TFT Conditional 7.7.36

Trigger Id Optional 7.7.41

OMC Identity Optional 7.7.42

Private Extension Optional 7.7.44
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2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

« References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

¢ For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "3G Vocabulary".

[2] 3GPP TS 23.003: "Numbering, addressing and identification".

[3] 3GPP TS 23.007: "Restoration Procedures”.

[4] 3GPP TS 23.060: "General Packet Radio Service (GPRS); Service Description; Stage 2".

[5] 3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols-Stage
3"

[6] 3GPP TS 29.002: "Mobile Application Part (MAP) specification".

[7] 3GPP TS 25.413: "UTRAN lu interface RANAP signalling’.

[8] 3GPP TS 33.102: " Security Architecture".

[9] GSM 03.20: "Digital cellular telecommunications system (Phase 2+); Security related network
functions”.

[10] GSM 03.64: "Digital cellular telecommunications system (Phase 2+); General Packet Radio
Service (GPRS); Overall description of the GPRS Radio Interface; Stage 2.

[171] GSM 04.64: "Digital cellular telecommunications system (Phase 2+); Mobile Station - Serving
GPRS Support Node (MS-SGSN) Logical Link Control (LLC) Layer Specification".

[12] STD 0005: "Internet Protocol", J. Postel.

[13] STD 0006: "User Datagram Protocol”, J. Postel.

[14] RFC 1700: "Assigned Numbers"', J. Reynolds and J. Postel.

[15] RFC 2181.: "Clarifications to the DNS Specification”, R. Elz and R. Bush.

[16] 3GPP TS 23.007: "Restoration Procedures”.

[17] 3GPP TS 23.121: " Architectural Requirements for Release 1999".

[18] 3GPP TS 32.215 : Charging data description for the packet switched domain

3GPP



Release 1999 16 3GPP TS 29.060 V4.1.0 (2001-06)

7.3 Tunnel Management Messages

7.3.1 Create PDP Context Request

A Create PDP Context Request shall be sent from a SGSN node to a GGSN node as a part of the GPRS PDP Context
Activation procedure. After sending the Create PDP Context Request message, the SGSN marks the PDP context as
‘waiting for response’. In this state the SGSN shall accept G-PDUs from the GGSN but shall not send these G-PDUs to
the MS. A valid request initiates the creation of atunnel between a PDP Context in a SGSN and a PDP Context in a
GGSN. If the procedure is not successfully completed, the SGSN repeats the Create PDP Context Request message to
the next GGSN addressin thelist of |P addresses, if thereisone. If the list is exhausted the activation procedure fails.

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

The Tunnel Endpoint Identifier Control Plane field specifies a downlink Tunnel Endpoint Identifier for control plane
messages which is chosen by the SGSN. The GGSN shall include this Tunnel Endpoint Identifier in the GTP header of
al subsequent downlink control plane messages which are related to the requested PDP context. If the SGSN has
aready 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 the
GGSN when it receives any message with its assigned Tunnel Endpoint Identifier Control Plane in the GTP header
from the GGSN.

The MSISDN of the MSis passed to the GGSN inside the Create PDP Context Request; This additional information
can be used when a secure access to a remote application residing on a server is needed. The GGSN would be in fact
able to provide the user identity (i. e. the MSISDN) to the remote application server, providing it with the level of trust
granted to users through successfully performing the GPRS authentication procedures, without having to re-authenticate
the user at the application level.

If the M S requests a dynamic PDP address and a dynamic PDP address is allowed, then the PDP Addressfield in the
End User Addressinformation element shall be empty. If the M S requests a static PDP Address then the PDP Address
field in the End User Address information element shall contain the static PDP Address. 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 Quality of Service Profile information element shall be the QoS val ues to be negotiated between the
MS and the SGSN at PDP Context activation.

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). The GGSN shall store these SGSN Addresses and use
them when sending control plane on this GTP tunnel or G-PDUs to the SGSN for the M S.

The SGSN shall include a Recovery information element into the Create 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 Create PDP Context
Request message element shall handle it in the same way as when receiving an Echo Response message. The Create
PDP Context Request message shall be considered as avalid activation request for the PDP context included in the

message.

The SGSN shall include either the MS provided APN, a subscribed APN or an SGSN selected APN in the message; the
Access Point Name may be used by the GGSN to differentiate accesses to different external networks.
The Selection Mode information element shall indicate the origin of the APN in the message.

For contexts created by the Secondary PDP Context Activation Procedure the SGSN shall include the linked NSAPI.
Linked NSAPI indicates the NSAPI assigned to any one of the already activated PDP contexts for this PDP address and
APN.

The Secondary PDP Context Activation Procedure may be executed without providing a Traffic Flow Template (TFT)
to the newly activated PDP context if all other active PDP contexts for this PDP address and APN already have an
associated TFT, otherwise a TFT shall be provided. TFT is used for packet filtering in the GGSN.
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When using the Secondary PDP Context Activation Procedure, the Selection mode, IMSI, MSISDN, End User Address,
Access Point Name and Protocol Configuration Options information elements shall not be included in the message.

The optional Protocol Configuration Options information element is applicable for the end user protocol ‘1P only.

The SGSN shall select one GGSN based on the user provided or SGSN selected APN. The GGSN may have alogical
name that is converted to an address. The conversion may be performed with any name-to-address function. The
converted address shall be stored in the “GGSN Addressin Use” field in the PDP context and be used during the entire
lifetime of the PDP context.

NOTE: A DNS query may be used as the name-to-IP address mapping of the GGSN. The I P address returned in
the DNS response is then stored in the “GGSN Addressin Use” field in the PDP context.

The IMSI information element together with the NSAPI information element uniquely identifies the PDP context to be
created.

The SGSN may send a Create PDP Context Request even if the PDP context is aready active.

The GGSN shall check if the PDP context already exists for the MS. The existing parametersin the PDP context shall
then be replaced with the parameters in the Create PDP Context Request message. |f a dynamic PDP address has
aready been allocated for the existing context, this address should be used and copied to the Create PDP Context
Response message.

If the GGSN usesthe MNRG flag and the flag is set, the GGSN should treat the Create PDP Context Request as a Note
MS Present Reguest and clear the MNRG flag.

The SGSN shall determine Charging Characteristics from the Subscribed Charging Characteristics and/or PDP Context
Charging Characteristics depending on the presence of the information in the Packet Domain Subscription Data as
defined in 3GPP TS 23.060 [4]._The requirements for the presence of the Charging Characteristics |E are defined in 3G
TS 23.060 [4]. The contents of the Charging Characteristics |E are defined in 3G TS 32.215 [18].

The SGSN shall include Trace Reference, Trace Type, Trigger Id, and OMC Identity in the message if GGSN traceis
activated. 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 5: Information Elements in a Create PDP Context Request

Information element Presence requirement Reference

IMSI Conditional 7.7.2

Recovery Optional 7.7.11

Selection mode Conditional 7.7.12

Tunnel Endpoint Identifier Data | Mandatory 7.7.13

Tunnel Endpoint Identifier Control Plane Conditional 7.7.14

NSAPI Mandatory 7.7.17

Linked NSAPI Conditional 7.7.17

Charging Characteristics ConditionalOptienat 7.7.23

Trace Reference Optional 7.7.24

Trace Type Optional 7.7.25

End User Address Conditional 7.7.27

Access Point Name Conditional 7.7.30

Protocol Configuration Options Conditional 7.7.31
SGSN Address for signalling Mandatory GSN Address 7.7.32
SGSN Address for user traffic Mandatory GSN Address 7.7.32

MSISDN Conditional 7.7.33

Quality of Service Profile Mandatory 7.7.34

TFT Conditional 7.7.36

Trigger Id Optional 7.7.41

OMC Identity Optional 7.7.42

Private Extension Optional 7.7.44
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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 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".

- "Noresources available".

- "All dynamic PDP addresses are occupied".
- "No memory is available".

- "Missing or unknown APN".

- "Unknown PDP address or PDP type".

- "User authentication failed".

- "Systemfailure'.

- "Semantic error in the TFT operation”.

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

- "Syntactic errorsin packet filters(s)".

- "Mandatory |E incorrect".

- "Mandatory |E missing".

- "Optional 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’.
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The Tunnel Endpoint Identifier for Data (1) 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 subsegquent 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 al 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 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). The SGSN shall store these
GGSN Addresses and use 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 IPv6 and a dynamic PDP addressis
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 address is specified with
PDP Type PPP, then the End User Address information element shall not be included. 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.

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)
Profile is 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 IP 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

Quality of Service Profile Conditional 7.7.34

Charging Gateway Address Optional 7.7.43

Private Extension Optional 7.7.44
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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 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".

- "Noresources available".

- "All dynamic PDP addresses are occupied".
- "No memory is available".

- "Missing or unknown APN".

- "Unknown PDP address or PDP type".

- "User authentication failed".

- "Systemfailure'.

- "Semantic error in the TFT operation”.

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

- "Syntactic errorsin packet filters(s)".

- "Mandatory |E incorrect".

- "Mandatory |E missing".

- "Optional 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’.
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The Tunnel Endpoint Identifier for Data (1) 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 subsegquent 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 al 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 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). The SGSN shall store these
GGSN Addresses and use 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 IPv6 and a dynamic PDP addressis
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 address is specified with
PDP Type PPP, then the End User Address information element shall not be included. 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.

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)
Profile is 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 IP 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

Quality of Service Profile Conditional 7.7.34

Charging Gateway Address Optional 7.7.43

Private Extension Optional 7.7.44

CR page 5




3GPP TSG-CN4 Meeting #09 N4-010981
Dresden, Germany, 9" —13" July 2001

CR-Form-v4

CHANGE REQUEST
3 29.060 CR 248 rev. 1 ¥ Current version: 410 3*

For HELP on using this form, see bottom of this page or look at the pop-up text over the $ symbols.

Proposed change affects: 3 (U)SIM|:| ME/UED Radio Access Networkl:] Core Network

Title: ¥ Clarification on the use of the teardown indicator |IE
Source: ¥ CN4
Work item code: 3 GTP enhancements Date: 3 12" July 2001
Category: ¥ A Release: & Rel-4
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: & The Specification of the use of the teardown Indicator |E is not correct

Summary of change: 8 The specification has been amended to reflect how the IE should really be used.

Consequences if ¥ Interoperability would be only based on trial and error.
not approved:

Clauses affected: 8 7.35,7.7.16

Other specs * Other core specifications *
affected: Test specifications
O&M Specifications

Other comments: 3

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.
Below is a brief summary:

1) Fill out the above form. The symbols above marked 3 contain pop-up help information about the field that they are
closest to.

2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word
"revision marks" feature (also known as "track changes") when making the changes. All 3GPP specifications can be
downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name
with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of
the clause containing the first piece of changed text. Delete those parts of the specification which are not relevant to
the change request.

CR page 1



3GPP TS aa.bbb vX.Y.Z (YYYY-MM) CR page 2

7.3.5 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 or an
activated set of PDP contexts associated to a PDP address assigned to asingle M S.

A GSN shall be prepared to receive a Delete PDP Context Request at any time and shall always reply regardlessif the
PDP context exists or not (as per the Delete PDP Context Response message description section), except in cases
described below.

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

| The Teardown Ind is used to indicate whetherthat all PDP contexts that share the PDP address with the PDP context
identified in the request should a so be deactivated. This may trigger the deletion of all the information kept for aM S at
aGSN, if no other PDP contexts associated to other PDP addresses are active on the GSN. This information element
shall beincluded by the SGSN if the Deactivate PDP Context Request message from the M S includes the Tear down

‘ indicator at PDP Context Deactivation initiated by M S. Otherwise this information element shall be included and its
value set to ‘1’ by the sending GSN only when the last PDP context associated to a PDP addressis being torn down and
there are no outstanding Create PDP context requests for other PDP context different from the one being torn down for
that PDP address.

‘ If a GSN receives a Delete PDP context without a Teardown Indicator or awith a Teardown Indicator with value set to
‘0’ and only that PDP context is active for a PDP address, then the GSN shall ignore the message. (Note: Thisis
symptom of arace condition. The reliable delivery of signalling messages will eventually lead to a consistent situation,
‘ alowing the teardown of the PDP context.)

The optional Private Extension contains vendor or operator specific information.

Table 11: Information Elements in a Delete PDP Context Request

Information element Presence requirement Reference
Teardown Ind Conditional 7.7.16
NSAPI Mandatory 7.7.17
Private Extension Optional 7.7.44

HHHHAAHHHH AR HHHAFHN EXT CHAN G EA#HHHHHABHHHHHB R HH A H AR

7.7.16 Teardown Ind

If the Fhe Teardown Ind information element valueis set to ‘' 1’, then,whenincluded-inthe Delete PDR Context
Request; indicate that-the- message-appliesto-all PDP contexts that share the same PDP address with the PDP
context identified by the NSAPI included in the Delete PDP Context Request M essage shall be torn down. Only the
PDP context identified by the NSAPI included in the Delete PDP context Request shall be torn down if the value of
thisinformation element is‘0’ .-
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Octets

Bits
8 7 6 5 4 3 2 1
Type =19 (Decimal)
1 1 1 1 1 1 1
Spare

Teardown Ind

Figure 24: Teardown Ind Information Element

Table 43: Teardown Ind

Teardown Ind Value
No 0
Yes 1
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