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Start of modified section

9.2.2 Activation Procedures

9221 PDP Context Activation Procedure

The PDP Context Activation procedureisillustrated in Figure 63 and Figure 64.
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Figure 63: PDP Context Activation Procedure for A/Gb mode
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Figure 64: PDP Context Activation Procedure for lu mode

The MS sends an Activate PDP Context Request (NSAPI, TI, PDP Type, PDP Address, Access Point Name,
QoS Requested, PDP Configuration Options) message to the SGSN. The MS shall use PDP Addressto indicate
whether it requires the use of a static PDP address or whether it requires the use of a dynamic PDP address. The
MS shall leave PDP Address empty to request a dynamic PDP address. The MS may use Access Point Name to
select areference point to a certain packet data network and/or to select a service. Access Point Nameisalogical
name referring to the packet data network and/or to a service that the subscriber wishes to connect to. QoS
Requested indicates the desired QoS profile. PDP Configuration Options may be used to transfer optional PDP
parameters and/or request to the GGSN (see GSM 29.060 [26] and 24.229 [75]). PDP Configuration Optionsis
sent transparently through the SGSN.

In A/Gb mode, security functions may be executed. These procedures are defined in clause " Security Function™.

In A/Gb mode and if BSS trace is activated, the SGSN shall send an Invoke Trace (Trace Reference, Trace Type,
Trigger 1d, OMC ldentity) message to the BSS. Trace Reference, and Trace Type are copied from the trace
information received from the HLR or OMC.

The SGSN validates the Activate PDP Context Request using PDP Type (optional), PDP Address (optional), and
Access Point Name (optional) provided by the MS and the PDP context subscription records. The validation
criteria, the APN selection criteria, and the mapping from APN to a GGSN are described in annex A.

If no GGSN address can be derived or if the SGSN has determined that the Activate PDP Context Request is not
valid according to the rules described in annex A, the SGSN rejects the PDP context activation request.

If a GGSN address can be derived, the SGSN creates a TEID for the requested PDP context. If the M S requests a
dynamic address, the SGSN lets a GGSN allocate the dynamic address. The SGSN may restrict the requested
QoS attributes given its capabilities and the current load, and it shall restrict the requested QoS attributes
according to the subscribed QoS profile.

The SGSN sends a Create PDP Context Request (PDP Type, PDP Address, Access Point Name, QoS
Negotiated, TEID, NSAPI, MSISDN, Selection Mode, Charging Characteristics, Trace Reference, Trace Type,
Trigger 1d, OMC ldentity, PDP Configuration Options) message to the affected GGSN. Access Point Name shall
be the APN Network Identifier of the APN selected according to the procedure described in Annex A. PDP
Address shall be empty if adynamic addressis requested. The GGSN may use Access Point Nameto find a
packet data network and optionally to activate a service for this APN. Selection Mode indicates whether a
subscribed APN was selected, or whether a non-subscribed APN sent by an MS or a non-subscribed APN chosen
by the SGSN was selected. Selection Mode is set according to Annex A. The GGSN may use Selection Mode
when deciding whether to accept or reject the PDP context activation. For example, if an APN requires
subscription, the GGSN is configured to accept only the PDP context activation that requests a subscribed APN
asindicated by the SGSN with Selection Mode. Charging Characteristics indicates which kind of charging the
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PDP context is liable for. The charging characteristics on the GPRS subscription and individually subscribed
APNSs as well as the way the SGSN handles Charging Characteristics and chooses to send them or not to the
GGSN isdefined in 3GPP TS 32.215 [70]. The SGSN shall include Trace Reference, Trace Type, Trigger 1d,
and OMC ldentity if GGSN traceis activated. The SGSN shall copy Trace Reference, Trace Type, and OMC
I dentity from the trace information received from the HLR or OMC.

The GGSN creates a new entry in its PDP context table and generates a Charging Id. The new entry allows the
GGSN to route PDP PDUs between the SGSN and the packet data network, and to start charging. The way the
GGSN handles Charging Characteristics that it may have received from the SGSN is defined in

3GPP TS 32.215[70]. The GGSN may restrict QoS Negotiated given its capabilities and the current load. The
GGSN then returns a Create PDP Context Response (TEID, PDP Address, PDP Configuration Options, QoS
Negotiated, Charging Id, Cause) message to the SGSN. PDP Addressisincluded if the GGSN allocated a PDP
address. If the GGSN has been configured by the operator to use External PDN Address Allocation for the
requested APN, PDP Address shall be set to 0.0.0.0, indicating that the PDP address shall be negotiated by the
MS with the external PDN after completion of the PDP Context Activation procedure. The GGSN shall relay,
modify and monitor these negotiations as long as the PDP context isin ACTIVE state, and use the GGSN-
Initiated PDP Context Modification procedure to transfer the currently used PDP address to the SGSN and the
MS. PDP Configuration Options contain optional PDP parameters that the GGSN may transfer to the MS. These
optional PDP parameters may be requested by the MS in the Activate PDP Context Request message, or may be
sent unsolicited by the GGSN. PDP Configuration Options is sent transparently through the SGSN. The Create
PDP Context messages are sent over the backbone network.

If QoS Negotiated received from the SGSN isincompatible with the PDP context being activated, the GGSN
rejects the Create PDP Context Request message. The GGSN operator configures the compatible QoS profiles.

5) Inlu mode, RAB setup is done by the RAB Assignment procedure, see subclause "RAB Assignment Procedure”.

6) Inlumode andif BSStraceis activated, the SGSN shall send an Invoke Trace (Trace Reference, Trace Type,
Trigger 1d, OMC Identity) message to the RAN. Trace Reference, and Trace Type are copied from the trace
information received from the HLR or OMC.

7) In A/Gb mode, BSS packet flow context procedures may be executed. These procedures are defined in clause
"BSS Context".

8) In lu-meode-and-in-case the QoS attributes have been downgraded in step 7 for A/Gb mode or in step 5 for [u
mode, the SGSN may inform the GGSN about the downgraded QoS attributes by sending an Update PDP
Context Request to the affected GGSN. The GGSN confirms the new QoS attributes by sending an Update PDP
Context Response to the SGSN.

9) The SGSN inserts the NSAPI along with the GGSN addressin its PDP context. If the MS has requested a
dynamic address, the PDP address received from the GGSN isinserted in the PDP context. The SGSN selects
Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate PDP Context Accept (PDP
Type, PDP Address, Tl, QoS Negotiated, Radio Priority, Packet Flow Id, PDP Configuration Options) message
to the MS. PDP Configuration Options may be used to transfer optional PDP parameters to the UE (see
GSM 29.060 [26] and 24.229 [ 75]). PDP Configuration Options is sent transparently through the SGSN.The
SGSN is now able to route PDP PDUs between the GGSN and the M S, and to start charging.

For each PDP Address a different quality of service (QoS) profile may be requested. For example, some PDP addresses
may be associated with E-mail that can tolerate lengthy response times. Other applications cannot tolerate delay and
demand avery high level of throughput, interactive applications being one example. These different requirements are
reflected in the QoS profile. The QoS profile is defined in clause "Quality of Service Profile". If a QoS requirement is
beyond the capabilities of a PLMN, the PLMN negotiates the QoS profile as close as possible to the requested QoS
profile. The M S either accepts the negotiated QoS profile, or deactivates the PDP context.

After an SGSN has successfully updated the GGSN, the PDP contexts associated with an MSis distributed as shown in
clause "Information Storage".

If the PDP Context Activation Procedure fails or if the SGSN returns an Activate PDP Context Reject (Cause, PDP
Configuration Options) message, the MS may attempt another activation to the same APN up to a maximum number of
attempts.

The CAMEL procedure calls shall be performed, see referenced proceduresin 3GPP TS 23.078:
Cl) CAMEL_GPRS PDP_Context_Establishment.
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In Figure 63 and Figure 64, procedures return as result " Continue".
C2) CAMEL_GPRS PDP_Context_Establishment_Acknowledgement.

In Figure 63 and Figure 64, procedures return as result " Continue”.

9.2211 Secondary PDP Context Activation Procedure

The Secondary PDP Context Activation procedure may be used to activate a PDP context while reusing the PDP
address and other PDP context information from an already active PDP context, but with a different QoS profile.
Procedures for APN selection and PDP address negotiation are not executed. A unique T1 and aunique NSAPI shall
identify each PDP context sharing the same 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 aready have an
associated TFT. Otherwise a TFT shall be provided. The TFT contains attributes that specify an |P header filter that is
used to direct data packets received from the interconnected packet data network to the newly activated PDP context.

The Secondary PDP Context Activation procedure may only beinitiated after a PDP context is already activated for the
same PDP address and APN. The procedureisillustrated in Figure 65 and Figure 66.

MS | | Bss | | sesn | | GosN

1. Activate SecondaJy PDP Context Re%%l

C1
>

% Security Functions
3. Create PDP Con»text Request

g Create PDP Context Response

5. BSS Packet Fl o¥ Context Procedures

Cc2

L Activate Secondary PDP Context Acceﬁ)t

MS | | Bss | | sesN | Y

1. Activate SecondarJy PDP Context Reﬁ%

C1

2. Security Functions
& y

>l 3. Create PDP Co&xt Request

3. Create PDP Context Response

ontext Procedures
. Update PDP Context Request

5. BSS Packet Flow

. Update PDP Context Response

c2
7. Activate Secondary PDP Context Actepr

- |

Figure 65: Secondary PDP Context Activation Procedure for A/Gb mode
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Figure 66: Secondary PDP Context Activation Procedure for lu mode

The MS sends an Activate Secondary PDP Context Reguest (Linked T1, NSAPI, Tl, QoS Requested, TFT, PDP
Configuration Options) message to the SGSN. Linked Tl indicates the T1 value assigned to any one of the
already activated PDP contexts for this PDP address and APN. QoS Requested indicates the desired QoS profile.
TFT is sent transparently through the SGSN to the GGSN to enable packet classification for downlink data
transfer. Tl and NSAPI contain values not used by any other activated PDP context. PDP Configuration Options
may be used to transfer optional PDP parameters and/or requests to the GGSN (see GSM 29.060 [26] and 24.229
[75]). PDP Configuration Options is sent transparently through the SGSN.

In A/Gb mode, security functions may be executed. These procedures are defined in clause " Security Function™.

The SGSN validates the Activate Secondary PDP Context Request using the Tl indicated by Linked TI. The
same GGSN addressis used by the SGSN as for the already-activated PDP context(s) for that TI and PDP
address.

The SGSN may restrict the requested QoS attributes given its capabilities and the current load, and it shall
restrict the requested QoS attributes according to the subscribed QoS profile, which represents the maximum
QoS per PDP context to the associated APN. The GGSN may restrict and negotiate the requested QoS as
specified in clause "PDP Context Activation Procedure". The SGSN sends a Create PDP Context Request (QoS
Negotiated, TEID, NSAPI, Primary NSAPI, TFT, PDP Configuration Options) message to the affected GGSN.
Primary NSAPI indicates the NSAPI value assigned to any one of the already activated PDP contexts for this
PDP address and APN. TFT isincluded only if received in the Activate Secondary PDP Context Request
message. PDP Configuration Optionsis sent transparently through the SGSN if received in the Activate
secondary PDP Context Request message.

The GGSN uses the same packet data network as used by the already-activated PDP context(s) for that PDP

4)
5)

6)

address, generates a new entry in its PDP context table, and storesthe TFT. The new entry allows the GGSN to
route PDP PDUs via different GTP tunnels between the SGSN and the packet data network. The GGSN returns a
Create PDP Context Response (TEID, QoS Negotiated, Cause, PDP Configuration Options) message to the
SGSN. PDP Configuration Options may be used to transfer optional PDP parameters to the UE (see

GSM 29.060 [26] and 24.229 [75]).

In lu mode, RAB setup is done by the RAB Assignment procedure.

In A/Gb mode, BSS packet flow context procedures may be executed. These procedures are defined in clause
"BSS Context".

In lu-mede-and-in-case the QoS attributes have been downgraded in step 5 for A/Gb mode or in step 4 for lu
mode, the SGSN may inform the GGSN about the downgraded QoS attributes by sending an Update PDP
Context Request to the affected GGSN. The GGSN confirms the new QoS attributes by sending an Update PDP
Context Response to the SGSN.
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7) The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate
Secondary PDP Context Accept (T1, QoS Negotiated, Radio Priority, Packet Flow 1d, PDP Configuration
Options) message to the MS. PDP Configuration Optionsis sent transparently through the SGSN if received in
the Create PDP Context Response message. The SGSN is now able to route PDP PDUs between the GGSN and
the MSviadifferent GTP tunnels and possibly different LLC links.

For each additionally activated PDP context a QoS profile and TFT may be requested.

If the secondary PDP context activation procedure fails or if the SGSN returns an Activate Secondary PDP Context
Reject (Cause, PDP Configuration Options) message, the MS may attempt another activation with a different TFT,
depending on the cause.

The CAMEL procedure calls shall be performed, see referenced proceduresin 3GPP TS 23.078:
Cl) CAMEL_GPRS PDP_Context_Establishment.

In Figure 65 and in Figure 66, procedures return as result "Continue”.
C2) CAMEL_GPRS PDP_Context_Establishment_Acknowledgement.

In Figure 65 and in Figure 66, procedures return as result "Continue”.

End of modified section
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9.2.2 Activation Procedures
9221 PDP Context Activation Procedure

The PDP Context Activation procedure isillustrated in Figure 63 and Figure 64.
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Figure 63: PDP Context Activation Procedure for A/Gb mode
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Figure 64: PDP Context Activation Procedure for lu mode

1) The MS sends an Activate PDP Context Request (NSAPI, TI, PDP Type, PDP Address, Access Point Name, QoS
Requested, PDP Configuration Options) message to the SGSN. The M S shall use PDP Address to indicate whether
it requires the use of a static PDP address or whether it requires the use of adynamic PDP address. The MS shall
|leave PDP Address empty to request a dynamic PDP address. The MS may use Access Point Name to select a
reference point to a certain packet data network and/or to select a service. Access Point Name isalogical name
referring to the packet data network and/or to a service that the subscriber wishes to connect to. QoS Requested
indicates the desired QoS profile. PDP Configuration Options may be used to transfer optional PDP parameters
and/or request to the GGSN (see GSM 29.060 [26] and 24.229 [75]). PDP Configuration Optionsis sent
transparently through the SGSN.

2) In A/Gb mode, security functions may be executed. These procedures are defined in clause " Security Function”.

3) In A/Gb mode and if BSStrace is activated, the SGSN shall send an Invoke Trace (Trace Reference, Trace Type,
Trigger Id, OMC |dentity) message to the BSS. Trace Reference, and Trace Type are copied from the trace
information received from the HLR or OMC.
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4) The SGSN validates the Activate PDP Context Request using PDP Type (optional), PDP Address (optional), and
Access Point Name (optional) provided by the MS and the PDP context subscription records. The validation criteria,
the APN selection criteria, and the mapping from APN to a GGSN are described in annex A.

If no GGSN address can be derived or if the SGSN has determined that the Activate PDP Context Request is not
valid according to the rules described in annex A, the SGSN rejects the PDP context activation request.

If a GGSN address can be derived, the SGSN creates a TEID for the requested PDP context. If the MS requests a
dynamic address, the SGSN lets a GGSN allocate the dynamic address. The SGSN may restrict the requested QoS
attributes given its capabilities and the current load, and it shall restrict the requested QoS attributes according to the
subscribed QoS profile.

The SGSN sends a Create PDP Context Request (PDP Type, PDP Address, Access Point Name, QoS Negotiated,
TEID, NSAPI, MSISDN, Selection Mode, Charging Characteristics, Trace Reference, Trace Type, Trigger Id, OMC
Identity, PDP Configuration Options) message to the affected GGSN. Access Point Name shall be the APN Network
Identifier of the APN selected according to the procedure described in Annex A. PDP Address shall be empty if a
dynamic address is requested. The GGSN may use Access Point Name to find a packet data network and optionally
to activate a service for this APN. Selection Mode indicates whether a subscribed APN was selected, or whether a
non-subscribed APN sent by an MS or a non-subscribed APN chosen by the SGSN was selected. Selection Modeis
set according to Annex A. The GGSN may use Selection Mode when deciding whether to accept or reject the PDP
context activation. For example, if an APN requires subscription, the GGSN is configured to accept only the PDP
context activation that requests a subscribed APN as indicated by the SGSN with Selection Mode. Charging
Characteristics indicates which kind of charging the PDP context is liable for. The charging characteristics on the
GPRS subscription and individually subscribed APNs as well as the way the SGSN handles Charging
Characteristics and chooses to send them or not to the GGSN is defined in 3GPP TS 32.215 [70]. The SGSN shall
include Trace Reference, Trace Type, Trigger Id, and OMC Identity if GGSN trace is activated. The SGSN shall
copy Trace Reference, Trace Type, and OMC Identity from the trace information received from the HLR or OMC.

The GGSN creates anew entry in its PDP context table and generates a Charging Id. The new entry allows the
GGSN to route PDP PDUs between the SGSN and the packet data network, and to start charging. The way the
GGSN handles Charging Characteristics that it may have received from the SGSN is defined in

3GPP TS 32.215[70]. The GGSN may restrict QoS Negotiated given its capabilities, operator policies and the
current load. The GGSN then returns a Create PDP Context Response (TEID, PDP Address, PDP Configuration
Options, QoS Negotiated, Charging Id, Cause) message to the SGSN. PDP Addressisincluded if the GGSN
allocated a PDP address. If the GGSN has been configured by the operator to use External PDN Address Allocation
for the requested APN, PDP Address shall be set to 0.0.0.0, indicating that the PDP address shall be negotiated by
the MS with the external PDN after completion of the PDP Context Activation procedure. The GGSN shall relay,
modify and monitor these negotiations as long as the PDP context isin ACTIVE state, and use the GGSN-Initiated
PDP Context Modification procedure to transfer the currently used PDP address to the SGSN and the M S. PDP
Configuration Options contain optional PDP parameters that the GGSN may transfer to the MS. These optional PDP
parameters may be requested by the MS in the Activate PDP Context Request message, or may be sent unsolicited
by the GGSN. PDP Configuration Optionsis sent transparently through the SGSN. The Create PDP Context
messages are sent over the backbone network.

If QoS Negotiated received from the SGSN isincompatible with the PDP context being activated, the GGSN rejects
the Create PDP Context Request message. The GGSN operator configures the compatible QoS profiles.

5) Inlu mode, RAB setup is done by the RAB Assignment procedure, see subclause "RAB Assignment Procedure”.

6) Inlumode and if BSStraceis activated, the SGSN shall send an Invoke Trace (Trace Reference, Trace Type,
Trigger 1d, OMC ldentity) message to the RAN. Trace Reference, and Trace Type are copied from the trace
information received from the HLR or OMC.

7) In A/Gb mode, BSS packet flow context procedures may be executed. These procedures are defined in clause "BSS
Context".

8) Inlu mode and in case the QoS attributes have been downgraded in step 5, the SGSN may inform the GGSN about
the downgraded QoS attributes by sending an Update PDP Context Request to the affected GGSN. The GGSN
confirms the new QoS attributes by sending an Update PDP Context Response to the SGSN.

9) The SGSN insertsthe NSAPI aong with the GGSN addressin its PDP context. If the MS has requested a dynamic
address, the PDP address received from the GGSN isinserted in the PDP context. The SGSN selects Radio Priority
and Packet Flow Id based on QoS Negotiated, and returns an Activate PDP Context Accept (PDP Type, PDP
Address, Tl, QoS Negotiated, Radio Priority, Packet Flow I1d, PDP Configuration Options) message to the MS. PDP
Configuration Options may be used to transfer optional PDP parameters to the UE (see GSM 29.060 [26] and
24.229 [75]). PDP Configuration Options is sent transparently through the SGSN.The SGSN is now able to route
PDP PDUs between the GGSN and the MS, and to start charging.
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For each PDP Address a different quality of service (QoS) profile may be requested. For example,
some PDP addresses may be associated with E-mail that can tolerate lengthy response times. Other
applications cannot tolerate delay and demand avery high level of throughput, interactive applications
being one example. These different requirements are reflected in the QoS profile. The QoS profileis
defined in clause "Quality of Service Profile". If a QoS requirement is beyond the capabilities of a
PLMN, the PLMN negotiates the QoS profile as close as possible to the requested QoS profile. The
MS either accepts the negotiated QoS profile, or deactivates the PDP context.

After an SGSN has successfully updated the GGSN, the PDP contexts associated with an MSiis
distributed as shown in clause "Information Storage".

If the PDP Context Activation Procedure fails or if the SGSN returns an Activate PDP Context Reject
(Cause, PDP Configuration Options) message, the MS may attempt another activation to the same
APN up to a maximum number of attempts.

The CAMEL procedure calls shall be performed, see referenced proceduresin 3GPP TS 23.078:
Cl) CAMEL_GPRS PDP_Context_Establishment.

In Figure 63 and Figure 64, procedures return as result "Continue”.
C2) CAMEL_GPRS PDP_Context_Establishment_Acknowledgement.

In Figure 63 and Figure 64, procedures return as result "Continue”.
9.221.1 Secondary PDP Context Activation Procedure

The Secondary PDP Context Activation procedure may be used to activate a PDP context while
reusing the PDP address and other PDP context information from an already active PDP context, but
with adifferent QoS profile. Procedures for APN selection and PDP address negotiation are not
executed. A unique Tl and a unique NSAPI shall identify each PDP context sharing the same 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. Otherwisea TFT shall be provided. The TFT
contains attributes that specify an IP header filter that is used to direct data packets received from the
interconnected packet data network to the newly activated PDP context.

The Secondary PDP Context Activation procedure may only be initiated after a PDP context is already
activated for the same PDP address and APN. The procedureisillustrated in Figure 65 and Figure 66.

MS | Bss | | sesn | GGSN

1. Activate Secondary PDP Context Rew%ﬂ

C1
L.

% Security Functions
3. Create PDP Cowsxt Request

% Create PDP Context Response

5. BSS Packet Flow Context Procedures

c2
L Activate Secondary PDP Context Acceﬁ)t

Figure 65: Secondary PDP Context Activation Procedure for A/IGb mode
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MS | rRan ] | sosn | GGSN

1. Activate Secondary PDP Context R& uest

C1

3. Create PDP Caontext Request

<3. Create PDP Context Response

<4. Radio Acces;Bger Setup >

6. Update PDP C%ext Request

<6. Update PDP Context Response

C2

<7. Activate Secondary PDP Context Al:cept

Figure 66: Secondary PDP Context Activation Procedure for lu mode

1) The MS sends an Activate Secondary PDP Context Request (Linked T1, NSAPI, Tl, QoS Requested, TFT, PDP
Configuration Options) message to the SGSN. Linked Tl indicates the Tl value assigned to any one of the already
activated PDP contexts for this PDP address and APN. QoS Requested indicates the desired QoS profile. TFT is
sent transparently through the SGSN to the GGSN to enable packet classification for downlink data transfer. T and
NSAPI contain values not used by any other activated PDP context. PDP Configuration Options may be used to
transfer optional PDP parameters and/or requests to the GGSN (see GSM 29.060 [26] and 24.229 [75]). PDP
Configuration Optionsis sent transparently through the SGSN.

2) In A/Gb mode, security functions may be executed. These procedures are defined in clause " Security Function”.

3) The SGSN validates the Activate Secondary PDP Context Request using the T1 indicated by Linked TI. The same
GGSN addressis used by the SGSN as for the already-activated PDP context(s) for that TI and PDP address.

The SGSN may restrict the requested QoS attributes given its capabilities and the current load, and it shall restrict
the requested QoS attributes according to the subscribed QoS profile, which represents the maximum QoS per PDP
context to the associated APN. The GGSN may restrict and negotiate the requested QoS as specified in clause "PDP
Context Activation Procedure”. The SGSN sends a Create PDP Context Request (QoS Negotiated, TEID, NSAPI,
Primary NSAPI, TFT, PDP Configuration Options) message to the affected GGSN. Primary NSAPI indicates the
NSAPI value assigned to any one of the already activated PDP contexts for this PDP address and APN. TFT is
included only if received in the Activate Secondary PDP Context Request message. PDP Configuration Optionsis
sent transparently through the SGSN if received in the Activate secondary PDP Context Request message.

The GGSN uses the same packet data network as used by the already-activated PDP context(s) for that PDP address,
generates a new entry in its PDP context table, and stores the TFT. The new entry allows the GGSN to route PDP
PDUs via different GTP tunnels between the SGSN and the packet data network. The GGSN returns a Create PDP
Context Response (TEID, QoS Negotiated, Cause, PDP Configuration Options) message to the SGSN. PDP
Configuration Options may be used to transfer optional PDP parameters to the UE (see GSM 29.060 [26] and
24.229 [75]).

4) Inlumode, RAB setup is done by the RAB Assignment procedure.

5) InA/Gb mode, BSS packet flow context procedures may be executed. These procedures are defined in clause "BSS
Context".

6) Inlu mode and in case the QoS attributes have been downgraded in step 4, the SGSN may inform the GGSN about
the downgraded QoS attributes by sending an Update PDP Context Request to the affected GGSN. The GGSN
confirms the new QoS attributes by sending an Update PDP Context Response to the SGSN.

7) The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate Secondary
PDP Context Accept (T1, QoS Negotiated, Radio Priority, Packet Flow Id, PDP Configuration Options) message to
the MS. PDP Configuration Optionsis sent transparently through the SGSN if received in the Create PDP Context
Response message. The SGSN is now able to route PDP PDUs between the GGSN and the MS via different GTP
tunnels and possibly different LLC links.

For each additionally activated PDP context a QoS profile and TFT may be requested.
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If the secondary PDP context activation procedure fails or if the SGSN returns an Activate Secondary
PDP Context Reject (Cause, PDP Configuration Options) message, the MS may attempt another
activation with adifferent TFT, depending on the cause.

The CAMEL procedure calls shall be performed, see referenced proceduresin 3GPP TS 23.078:
C1) CAMEL_GPRS PDP_Context_Establishment.

In Figure 65 and in Figure 66, procedures return as result "Continue”.
C2) CAMEL_GPRS PDP_Context_Establishment_Acknowledgement.

In Figure 65 and in Figure 66, procedures return as result "Continue”.
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9.2.3.3 MS-Initiated PDP Context Modification Procedure

The MS-Initiated PDP Context Modification procedureisillustrated in Figure 72.

1)

2)

3)

4)

5)

MS | RrRAN | | sesn | GGSN

1. Modify PDP Context Request

2. Update PDP Cogt ext Request

% Update PDP Context Response

4, Radio Access Bearer Modification
| | >

< 5. Modify PDP Copntext Accept

C1
|

Figure 72: MS-Initiated PDP Context Modification Procedure

The MS sends a Modify PDP Context Request (T1, QoS Requested, TFT, PDP Configuration Options) message to
the SGSN. Either QoS Requested or TFT or both may be included. QoS Requested indicates the desired QoS
profile, while TFT indicates the TFT that isto be added or modified or deleted from the PDP context. PDP
Configuration Options may be used to transfer optional PDP parameters and/or requests to the GGSN.

The SGSN may restrict the desired QoS profile given its capabilities, the current load, and the subscribed QoS
profile. The SGSN sends an Update PDP Context Request (TEID, NSAPI, QoS Negotiated, TFT, PDP
Configuration Options) message to the GGSN. If QoS Negotiated and/or TFT received from the SGSN is
incompatible with the PDP context being modified (e.g., TFT contains inconsistent packet filters), the GGSN rejects
the Update PDP Context Request. The GGSN operator configures the compatible QoS profile. PDP Configuration
Options is sent transparently through the SGSN if received in Modify PDP Context Request message.

The GGSN may further restrict QoS Negotiated given its capabilities, operator policies and the current load. The
GGSN stores QoS Negotiated, stores, modifies, or deletes TFT of that PDP context asindicated in TFT, and returns
an Update PDP Context Response (TEID, QoS Negotiated, PDP Configuration Options) message. PDP
Configuration Options may be used to transfer optional PDP parameters to the UE.

In lu mode, radio access bearer modification may be performed by the RAB Assignment procedure. In case the
radio access bearer does not exist the RAB setup is done by the RAB Assignement procedure.

The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns a Modify PDP Context
Accept (TI, QoS Negotiated, Radio Priority, Packet Flow Id, PDP Configuration Options) message to the MS. PDP
Configuration Optionsis sent transparently through the SGSN if received in Modify PDP Context Response

message.

NOTE1: If the SGSN does not accept QoS Requested, then steps 2 and 3 of this procedure are skipped, and

the existing QoS Negotiated is returned to the MSin step 4.

NOTE2: Inthisrelease of the standards no procedure is defined that uses the Protocol Configuration Optionsin the

PDP context maodification procedure.

The CAMEL procedure calls shall be performed, see referenced procedure in 3GPP TS 23.078:
Cl) CAMEL_GPRS Change Of_QoS.

The procedure returns as result "Continue".
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<<First Modified Section>>

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
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.
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acronyms’.

[2] GSM 01.61: "Digital cellular telecommunications system (Phase 2+); General Packet Radio
Service (GPRS); GPRS ciphering algorithm requirements’.

[3] 3GPP TS 22.060: "General Packet Radio Service (GPRS); Service description; Stage 1".

[4] 3GPP TS 23.003: "Numbering, addressing and identification".

[5] 3GPP TS 23.007: "Restoration procedures”.

[5b] 3GPP TS 23.016: "Subscriber data management; Stage 2.

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

[7] GSM 03.22: "Digital cellular telecommunications system (Phase 2+); Functions related to Mobile
Station (MS) in idle mode and group receive mode".

[7b] 3GPP TS 23.122: "Non-Access Stratum functions related to Mobile Station (MS) in idle mode'".

[8] 3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".

[8b] 3GPP TS 23.078: "Customised Applications for Mobile network Enhanced Logic (CAMEL)
Phase 3 - Stage 2".

[9] 3GPP TS 21.905: "Vocabulary for 3GPP Specifications', (Release 4).
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[11] GSM 03.64: "Digita cellular telecommunications system (Phase 2+); General Packet Radio
Service (GPRS); Overall description of the GPRS radio interface; Stage 2".

[12] 3GPP TS 24.007: "Mobile radio interface signalling layer 3; General aspects'.

[13] 3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols;
Stage 3".

[13b] 3GPP TS 24.011: "Point to Point (PP) Short Message Service (SMS) support on mobile radio
interface”.
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16.1  Point-to-point Short Message Service
. . . e (A/GH R

It shall be possible for a GPRS-attached M S to send and receive short messages over the PS domainGPRS+adio
channels. An MSthat is GPRS-attached and not IM Sl -attached shall transfer SMs over_the PS domain-GPRS-ehannels.
MSsthat are both GPRS-attached and 1M Sl-attached shall transfer SM's over GPRS-channelsthe PS domain or over
nen-GPRScentrol-channelsthe CS domain (if ren-GPRS-centrol-channels-are the CS domain is used, then paging for
MT SMS may go through the SGSN).

The following two clauses define the operation of mobile-terminated and mobile-originated SM S routeing and transfer
over-GPRS radio-channelsthe PS domain. More detailed definitions are contained in GSM-03.40-3GPP TS23.040 [§].

16.1.1-% Mobile-terminated SMS Transfer

Figure 96 and the description below show an example of a successful delivery of an SM to an MS over-a-GPRS+adio
channelthe PS domain.

MS BSSRAN  SGSN GGSN MSC/VLR  HLR SMS-G SM-SC

[ — Message Transfer
(SM, MS Address)
o Send Routeing Info For Short Message

---------- > Send Routeing Info For Short Message Result
(SGSN Number, MSC Number)
< Forward Short Message
(SM)

&€ e e > Message Transfer
(SM)

> Forward Short Message Result

.......... > Delivery Report

Figure 96: MT SMS Transfer, Successful

1) The short message service centre determinesit shall send an SM to an MS. SM-SC forwards the SM to an SMS
gateway MSC (SMS-GMSC).

2) SMS-GMSC examines the destination MS Address, and sends a Send Routeing Info For Short M essage message
to therelevant HLR.

3) HLR checks the subscriber data (e.g. ODB data and Call Barring Info) for the M S and determines that the MSis
alowed to receive the SMS. The HL R returns a Send Routeing Info For Short Message Result message to the
SMS-GMSC. The result may contain the MS's current SGSN Number, the M SC Number, or both. Mere-detaited
procedure of HLR isdefinedin 3G TS 29.002.If the result does not contain an SGSN Number (i.e., the HLR
knows that the M S is not reachable via an SGSN), and if the result does contain an M SC Number, non-GPRS
SM S delivery procedures are followed. If the result contains an SGSN Number, the SM S transfer proceeds
according to the following events.

NOTE: SMSdelivery viathe SGSN is normally more radio resource efficient than SMS delivery viathe
MSC/VLR. The preferred delivery path is selected by SMS-GM SC operator-specific action.

4) SMS-GMSC forwards the SM to the SGSN.

5) SGSN transfersthe SM to the MS on the RP;_and CP-LLC layers, as defined in 3GPP TS 24.011.GSM-04-11
and-GSM-04-64-

6) SGSN returns a Forward Short Message Result message to the SMS-GM SC indicating successful delivery of the
SM.
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7) SMS-GMSC returns a Delivery Report to the SM-SC indicating successful delivery of the SM.
CAMEL procedure calls shall be performed, see referenced proceduresin 3GPP TS 23.078:

Cl) CAMEL_T_SMS INIT.

The procedure returns as result " Continue".

C2) CAMEL_T_SMS DELIVERED.

This procedure does not return a result.

16.1.1.1-% Unsuccessful Mobile-terminated SMS Transfer

The SGSN or the HL R may not be able to deliver the SM to the MS. This may for example happen when the MSis not
attached to GPRS, er-when the radio channel conditions are bad, or when the MT SMSis barred.

When the SGSN cannot deliver the SM to the M S, the SGSN sets the Mobile station Not Reachable for GPRS flag
(MNRG), and returns a failure report to the SMS-GM SC. Based on the routeing information received from the HLR,
the SMS-GM SC shall do one of the following:

- If an MSC/VLR isavailable for the MS, the SM isforwarded to the MS viathe MSC/VLR. A successful
delivery report shall be returned to the SM-SC.

- Ifan MSC/VLR isnot available for the MS, the Message Waiting Indication information in the HLR shall be
updated and an unsuccessful delivery report shall be returned to the SM-SC.

Figure 97 illustrates one possible traffic scenario when neither the SGSN nor the MSC is able to deliver the SM.

MS RANBSS  SGSN GGSN MSC/VLR  HLR SMS-G SM-SC

P — Message Transfer 1
(SM, MS Address)
P S Send Routeing Info For Short Message 2
.......... > Send Routeing Info For Short Message 3
Result
(SGSN Number, MSC Number)
< Forward Short Message 4
(SM)
C1
&€ e e > Message Transfer: Failure 5
(SM)
Cc2
> Forward Short Message Result 6
< Forward Short Message 7
(SM)
C3
< > Message Transfer: Failure 8
Cc4
€ e el Alert Request 9
> Forward Short Message Result 10
P — Report SM Delivery Status 11
---------- > Report SM Delivery Status Result 12
__________ >  Failure Report 13

Figure 97: MT SMS Transfer, Unsuccessful

1) The short message service centre determinesit shall send an SM to an MS. SM-SC forwardsthe SM to a
SMS-GMSC.

CR page 5



3GPP TS aa.bbb vX.Y.Z (YYYY-MM) CR page 6

2) SMS-GMSC examines the destination MS Address, and sends a Send Routeing Info For Short M essage message
to the relevant HLR.

3) HLR checks the subscriber data (e.g. ODB data and Call Barring Info) for the M S andto determines whether the
MSisallowed to receive the SMS. If the MT SMSis barred, the HLR returns a Send Routing Info for Short
Message Error message with an appropriate cause. If the MT SMSiis not barred, the HLR returns a Send
Routeing Info For Short Message Result message to the SMS-GM SC. The Result contains an SGSN Number
and an MSC Number.-Meore detailed procedure of HLR is defined in 3G TS 29.002.

4) SMS-GMSC forwards the SM to the SGSN.

5) SGSN attemptsto transfer the SM to the M S, but fails.

6) SGSN sets MNRG and returns a Forward Short Message Result message to SMS-GM SC indicating unsuccessful
delivery of the SM.

7) SMS-GMSC selects an aternative route for the SMS, and forwards the SM to the MSC/VLR.
8) MSC/VLR attempts to transfer the SM to the M S, but fails.
9) The MSC/VLR requests the setting of the NGAF at the SGSN.

10) VLR sets MNRF and returns a Forward Short Message Result message to the SMS-GM SC indicating
unsuccessful delivery of the SM.

11) SMS-GMSC sends a Report SM Delivery message to the HLR.

12)HL R updates its Message Waiting Indication fields and returns a Report SM Delivery Result message to the
SMS-GMSC.

13) SMS-GM SC returns a Failure Report to the SM-SC indicating unsuccessful delivery of the SM.
CAMEL procedure calls shall be performed, see referenced proceduresin 3GPP TS 23.078:

Cl) CAMEL_T_SMS INIT.

The procedure returns as result " Continue".

C2) CAMEL_T_SMS FAILURE.

This procedure does not return a result.

C3) CAMEL_T_SMS INIT.

The procedure returns as result " Continue".

C4) CAMEL_T_SMS FAILURE.

This procedure does not return a result.

Figure 69 shows that the SGSN sends a Ready for SM (M S Reachable) message to the HLR when the M S becomes
reachable and MNRG is set in the SGSN. The SGSN indicates also to the MSC/V LR when the M S becomes reachable
and NGAF is set in the SGSN. If the MNRF is set at the MSC/VLR, the MSC/VLR sends a Ready for SM (MS
Reachable) message to the HLR. Reception of a Ready for SM message or Update L ocation message when MNRG is
set inthe HLR shall trigger the SM S aert procedure as defined in-GSM-63:.403GPP TS 23.040.

MNRG remains set in the SGSN independently of whether the M SC/V LR was successful in delivering the SM or not.
This means that the SGSN in certain cases sends a Ready for SM message to the HLR when an M'S becomes reachable
viathe SGSN, even if no SM iswaiting. This causes a small amount of duplicate signalling between the SGSN and the
HLR only.
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16.1. 12 Mobile-originated SMS Transfer

Figure 98 and the description below explain the stepsinvolved in sending an SM from an M S over the PS domaina
GPRS radio-channel.

MS RANBSS  SGSN GGSN MSC/VLR  HLR SMS-IW  SM-SC
i > Message Transfer 1
(SM)
C1
> Forward Short Message 2
(SM)
---------- > Message Transfer 3
(SM)
g Delivery Report 4
< Forward Short Message Result 5
Cc2
R — Delivery Report 6

Figure 98: MO SMS Transfer, Successful

1) The MShasan SM to send, and transfers the SM to the SGSN via RP;_and CP;-and--LC.

2) SGSN checksthe M S subscription data (e.g. ODB data and Call Barring Info), and determines that the MSis
allowed to originate the SMS. SGSN forwards the SM to a SMS interworking MSC (SMS-IWMSC). If the MS
isa not allowed to originate the SMS, the SGSN returns thean RP Error message with an appropriate cause.-Mere

tetailod | t i defired| 002,

3) SMS-IWMSC passes the SM to the addressed SM-SC.

4) SM-SC returns a Delivery Report to the SMS-IWM SC indicating successful delivery of the SM.

5) SMS-IWMSC returns a Forward Short Message Result message to the SGSN indicating successful delivery of
the SM.

6) SGSN returns a Delivery Report to the MS indicating successful delivery of the SM.
CAMEL procedure calls shall be performed, see referenced proceduresin 3GPP TS 23.078.

Cl) CAMEL_O SMS INIT.

The procedure returns as result " Continue”.

C2) CAMEL_O_SMS SUBMITTED

This procedure does not return a result.

<<Next Modified Section>>

16.3  Supplementary Services

For SM S over GPRS, only the invocation of Call Barring Supplementary Service is supported;. fThe user control by
using the Supplementary Service protocol is not supported over GPRS.
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| NeOther supplementary services are not defined for GPRS. Supplementary services may be available in the interworked
packet data networks, but this is outside the scope of this specification.
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