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3.2 Abbreviations

For the purposes of the present document the following abbreviations apply. Additional applicable
abbreviations can be found in GSM 01.04 [1].

ESP Encapsulating Security Payload

SPI Security Parameter Index
TFT Traffic Flow Template

TOS Type of Service

5.3.1.4 Message Screening Function

A screening function concerned with filtering out unauthorised or unsolicited messages is required. This
should be supported thrgh packet filtering functiongt is FES if/how user-controlled screening can be
provided by utilizing TFTs.

9.3 Packet Routeing and Transfer Function

The packet routeing and transfer function:
- routes and transfers packets between a mobile TE and an external network, i.e., between reference
point R and reference point Gi;

- routes and transfers packets between mobile TE and other GPRS PLMN, i.e., between reference point
R and reference point Gi via interface Gp; and

- routes and transfers packets between TEs, i.e., between the R reference point in different MSs.

The PDP PDUs shall be routed and transferred between the MS and the GGSN as N-PDUs. The maximum
size of each N-PDU shall be 1 500 octets [FFS]. When the MS or the GGSN receives a PDP PDU that is not
larger than the maximum N-PDU size, then the PDP PDU shall be routed and transferred as one N-PDU.
When the MS or the GGSN receives a PDP PDU that is larger than the maximum N-PDU size, then the PDP
PDU shall be segmented, discarded or rejected, depending on the PDP type and the implementation. The
packet data protocol in the MS may limit the maximum size of the PDP PDUs that are routed and transferred,
e.g., due to MS memory limitations.

Between the 2G-SGSN and the MS, PDP PDUs are transferred with SNDCP. Between the 3G-SGSN and the
MS, PDP PDUs are transferred with GTP-U and PDCP.

Between the SGSN and the GGSN, PDP PDUs are routed and transferred with either the TCP/IP or the
UDP/IP protocols. The GPRS Tunnelling Protocol transfers data through tunnels. A tunnel is identified by a
tunnel identifier (TID) and a GSN address.

When multiple PDP contexts exist for one PDP address of a MS, the GGSNdmwtesnk N-PDUs to the

different GTP tunnels based on the TFTs assigned to the PDP contexts. On reception of a N-PDU, the GGSN
evaluates for a matcfirst the packet filter amongst all TFTs that has the smallest evaluation precedence

index andin case no match is foungroceeds with the evaluation of packet filters in increasing order of

their evaluation precedence index. This procedure shall be executed until a match is found, in which case the
N-PDU is tunnelled to the SGSN via the PDP context that is associated with the TFT of the matching packet
filter. When no match is found, the N-PDU shall bet s&anthe PDP context which does not have a TFT

assigned to it; if all PDP contexts have a TFT assigned, the GGSN shall silently discard the N-PDU.

The MS is responsible of creating or modifying PDP contexts and their QoS. The MS should define TFTs in
such a way that down-link N-PDUs are routed to a PDP context which best matches the QoS requested by the
receiver of this PDU (e.g. an application supporting QoS).

For each up-link PDU, the MS should choose a PDP context which best matches the QoS requested by the
sender of this PDU (e.g. an application supporting QoS). Packet classification and routing within the MS is a
MS-local matter. The GGSN shall not match up-link PDUs against TFTs.

TFTs are used for PDP-type IP and PPP only. For PDP-type PPP a TFT is applicable only when IP traffic is
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To support roaming GPRS subscribers, and for forward compatibility, the SGSN is not required to know the
tunnelled PDP. Every SGSN shall have the capability to transfer PDUs belonging to PDRpadedun
the PLMN of the SGSN.

15.3  Traffic Flow Template

A TFT consists ofrom one and up teight packet filters, each identified by a unique packet filter identifier.

A packet filteralsohas an evaluation precedence index that is unique within all TFTs assedtatatiPDP
contextsthat share the sanRDP address. This evaluation precedence index is in the rap§8 (@dwest

evaluation precedence) down to 0 (highest evaluation precedence). The MS manages packet filter identifiers,
their evaluation precedence indexes and creates the packet filter contents.

A TFT is always associated to a PDP context during the Secondary PDP Context Activation Procedure. A
TFT may be added to a PDP context that was created with the PDP Context Activation Procedure, by means
of the MS Initiated PDP _Context Modification Procedure. By means of the MS Initiated PDP Context
Modification Procedure any TFT can be modified?DP context can never have more than one TFT
associated with it.

15.3.1 Rules for Operations on TFTs

For handling of the TFTs and packet filters the MS shall use the TFT and packet filter identifiers in each
operation.
When the MS creates a new TFT, or modifies an existing TFT, it has to include at least one valid packet

filter. If no valid packet filter is included in the newly created or modified TFT, then the procedure used for
the creation or modification of the TFT shall fail, an error code shall be sent to the MS.

During the modification of a TFT, one or more existing packet filter can be modified or deleted, whereas a
new packet filter can be created. In order to modify an existing packet filter, the new values for the packet
filter attributes along with the packet filter identifier is sent from the MS to the GGSN.

The MS may also modify the evaluation precedence index only of one or several packéet/fittemns of

the MS Initiated PDP Context Modification Procedure.

A TFT is deleted when the associated PDP Context is deleted.

A TFT can also be deleted by means of the MS Initiated PDP Cdnbeitication Procedure. At any time

there may exist only one PDP _context with no associated TFT amongst all PDP contexts associated to one
PDP address. At an attempt by the MS to delete a TFT, which would violate this rule, the deletion procedure
shall berejectedby the GGSN.

15.3.2 Packet Filter Attributes

Each valid packet filter contains of at least one of the following attributes in addition to its unigue identifier
within a given TFTand an evaluation precedence index which is unique within all TFTs for one PDP :address

— Sourceaddressind subnet mask

— ProtocolNumber(IPv4)/ Next Header (IPv6)

— Destination portange

— Source portange

— |PSec Security Parameter Index (SPI),
— Type of Service (TOS) (IPv4)Traffic class (IPv6and mask
—  Flow label (IPv6),

Some of the above listed attributes may coexist in a packet filter while others mutually exclude each other.
In table 1 belowthe possible combinations are shown. Only those attributes marked withraay be
specified for a single packet filter. All marked attributes may be specified, but at leastad e

specified.
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95 If the parameters of the header of a received PDU match all specified attribute values in a packet filter a

96 match is considered to be found for this packet filter. In this case the evaluation procedure is aborted.

97 Other packet filters in increasing order of their evaluation precedence index are evaluated until such a

98 match is found.

99 There may be potential conflicts if attribute values are combined in such a way that the defined filter can
100 never achieve a match to a valid IP packet header. However, the determination of such conflicts are
101 outside the scope of GPRS standardisation.
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Valid
combination
types
Lo
Packet filter attribute
Sourceaddressind subnet mask X | X | X
ProtocolNumber(IPv4)/ Next Header (IPv6) X | X
Destination portange X
Source portange X
IPSec Security Parameter Index (SPI) X
Type of Service (TOS) (IPv4)Traffic Class (IPv6)and mask | X | X | X
Flow label (IPv6) X

Table 1: Valid packet filter attribute combinations

15.3.2.1 Source Address and Subnet Mask

This attribute of a valid packet filter shall contain an IPv4 or IPv6 address along with a subnet mask.

As an example, the source address and subnet mask attribute to classify packets coming from all hosts within
the IPv4 domain A.B.C.0/24 is {A.B.C.0 [255.255.255.0]}.

15.3.2.2 Protocol Number/Next Header

The Protocol Number/Next Header attribute of a valid packet filter shall contain either an IPv4 Protocol
Number or an IPv6 Next Header value. The value range is from 0 to 255.

15.3.2.3 Port numbers

The destination and source port range attributes of a valid packet filter shall contain one port number, or a
range of port numbers. Port numbers range between 0 and 65535.

15.3.2.4 IPSec Security Parameter Index

The IPSec security parameter index attribute of a valid packet filter shall contain one SPI which is a 32-bit
field.

15.3.2.5 Type of Service/Traffic Class and Mask

The Type of Service/Traffic Class attribute of a valid packet filter shall contain either an IPv4 TOS octet or
an Ipv6 Traffic Class octet along with a mask defining which of the 8 bits should be used for matching.

15.3.2.6 Flow label

The flow label attribute of a valid packet filter shall contain an IPv6 flow label which is a 20-bit field.

15.3.3 Example Usage of Packet Filters

Based on the type of traffic or the external network QoS capabilities, different types of packet filters can be
used to classify a given PDU in order to determine the right PDP _context. Some examples are given below.
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15.3.3.1 IPv4 multi-field classification

In the case of multi-field classification, the packet filter consists of a number of packet header fields. For
example to classify TCP/IPv4 packets originating from 172.168.8.0/24 destined to port 5003 at the TE, the
following packet filter can be used.

Packet filter identifier: 1,

IPv4 source address: {172.168.8.0 [255.255.255.0]},
Protocol Number for TCP: 6,

Destination Port: 5003.

15.3.3.2 IPv4 TOS-based classification

In the case of TOS-based classification, the packet filter consists of only the TOS octet coding. For example
to classify IPv4 packets marked with TOS coding 001010xx, the following packet filter can be used.

Packet filter identifier: 3,
Type of Service/Traffic Class: 00101000.
Mask: 11111100

Note: The TOS-based classification can always be augmented with the source address attribute if it is known
that different source domains use different TOS octet codings for the same traffic class.

15.3.3.3 IPv4 multi-field classification for IPSec traffic

In the case of multi-field classification of IPSec traffic, the packet filter contains the SPI instead of the port
numbers which are not available due to encryption. If IPSec (ESP) was used with an SPI of 0XOF80F000, then
the following packet filter can be used.

Packet filter identifier: 4,
Protocol Number for ESP: 50,
SPI: 0xOF80F000.
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2 UMTS 23.060 version 3.0.0 (1999-08)

9221 PDP Context Activation Procedure

The PDP Context Activation procedure is illustrated in Figure 1. Each step is explained in the following list.

1)

2)
3)

4)

| ms | | Bss | |26sSGSN| | 2G-GGSN

1. Activate PDP Context Request

2, Security Functions

| .
3. BSS Packet Flow Context Procedures
4. Create PDP ngtext Request

i. Create PDP Context Response

2 Activate PDP Context Accept

Figure 1: PDP Context Activation Procedure for GPRS

MS | | UTRAN | | 3G-SGSN | 3G-GGSN

1. Activate PDP Context Request

3. Radio Access»Bgrer Setup
4. Create PDP %ﬂext Request

é Create PDP Context Response

i Activate PDP Cantext Accept

Figure 2: PDP Context Activation Procedure for UMTS

The MS sends an Activate PDP Context Request (NSAPI, Tl, PDP Type, PDP Address, Access Point Name,
QoS Requested, PDP Configuration Options) message to the SGSN. The MS shall use PDP Address to 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 a reference point to a certain external network and/or to select a service. Access Point Name is a logical
name referring to the external 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 request optional
PDP parameters from the GGSN (see GSM 09.60). PDP Configuration Options is sent transparently through the
SGSN.

For GPRS, security functions may be executed. These procedures are defined in subclause "Security Function"”.

For GPRS, BSS packet flow context procedures may be executed. These procedures are defined in subclause
"BSS Context".

For UMTS, the RAB setup procedure is performed. The 3G-SGSN sends a Radio Access Bearer Setup Request
message to UTRAN. The UTRAN then initiates the radio access bearer setup procedure.

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, then the SGSN rejects the PDP context activation request.

3GPP



3 UMTS 23.060 version 3.0.0 (1999-08)

If a GGSN address can be derived, the SGSN creates a TID for the requested PDP context by combining the
IMSI stored in the MM context with the NSAPI received from the MS. If the MS requests a dynamic address,
then the SGSN lets a GGSN allocate the dynamic address. The SGSN may restrict the requested QoS attributes
given its capabilities, the current load, and the subscribed QoS profile.

[TEID is studied under N2. The impact should be clarified in 23.060.]

The SGSN sends a Create PDP Context Request (PDP Type, PDP Address, Access Point Name, QoS
Negotiated, TID, MSISDN, Selection Mode, 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 an external 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 MS or a non-
subscribed APN chosen by 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, then the GGSN is configured to accept only the PDP context activation that requests a
subscribed APN as indicated by the SGSN with Selection Mode.

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 external PDP network, and to start charging. The GGSN
may further restrict QoS Negotiated given its capabilities and the current load. The GGSN then returns a Create
PDP Context Response (TID, PDP Addr&,PretecelReordering Required, PDP Configuration Options,
QoS Negotiated, Charging Id, Cause) message to the SGSN. PDP Address is included 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, then 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 is in ACTIVE state and use the GGSN-
Initiated PDP Context Modrfrcatron procedure to transfer the currently-used PDP address to the SGSN and the
A bene network
Ieetweethe%GSN—and—GG—SRbordermg Requwed |nd|cates Whether the SGSN shall reorder N-PDUs before
delivering the N-PDUs to 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 is incompatible with the PDP context being activated (e.g., the
reliability class is insufficient to support the PDP type), then the GGSN rejects the Create PDP Context Request
message. The compatible QoS profiles are configured by the GGSN operator.

5) The SGSN inserts the NSAPI along with the GGSN address in its PDP context. If the MS has requested a
dynamic address, the PDP address received from the GGSN is inserted 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. The SGSN is now able to route PDP PDUs between the GGSN and the MS, 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 a very high level of throughput, interactive applications being one example. These different requirements are
reflected in the QoS profile. The QoS profile is defined in subclause "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 MS is 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, then the MS may attempt another activation to the same APN up to a maximum
number of attempts.

3GPP



4 UMTS 23.060 version 3.0.0 (1999-08)

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 a different QoS profile. Procedures for
APN selection and PDP address negotiation are not executed. All PDP contexts sharing the same PDP address are
identified by one and the same Tl but a uniqgue NSAPI value.

The Secondary PDP Context Activation procedure associates a Traffic Flow Template (TFT) to the newly activated
PDP context. The TFT contains attributes that specify an IP header filter that is used to direct data packets received
from the interconnected external 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. The procedure is illustrated in Figure 3. Each step is explained in the following list.

MS 2G-SGSN 2G-GGSN

1. Activate Secondary PDP Context Request

<

G

2. Security Function
-

Y

3. Create PDP Contﬁt Request

3. Create PDP Context Response

i. Activate Secondary PDP Context Accept

Figure 3: Secondary PDP Context Activation Procedure for GPRS

MS | | UTRAN | | 3G-SGSN | | 3G-GGSN

1. Activate Secondary PDP Context&equest

3. Radio Access»B%rer Setup
3. Create PDP C»ontext Request

% Create PDP Context Response

iActivate PDP Caontext Accept

Figure 4: Secondary PDP Context Activation Procedure for UMTS

1) The MS sends an Activate Secondary PDP Context Request (NSAPI, Tl, QoS Requested, TFT) message to the
SGSN. 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 is the same Tl used by the already-activated
PDP context(s) for that PDP address, and NSAPI contains a value not used by any other activated PDP context.

2) For GPRS, security functions may be executed. These procedures are defined in subclause "Security Function"”.

For UMTS, , the RAB setup procedure is performed. The 3G-SGSN sends a Radio Access Bearer Setup Request
message to the UTRAN. The UTRAN then initiates the radio access bearer setup procedure.

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

The SGSN and GGSN may restrict and negotiate the requested QoS as specified in subclause "PDP Context
Activation Procedure”. The SGSN sends a Create PDP Context Request (QoS Negotiated, TID, TFT) message to
the affected GGSN. The GGSN uses the same external 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 external PDP network. The
GGSN returns a Create PDP Context Response @BERrotocol,Reordering Required, QoS Negotiated,

Cause) message to the SGSN.
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The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate
Secondary PDP Context Accept (TI, NSAPI, QoS Negotiated, Radio Priority, Packet Flow Id) message to the
MS. 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.

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

9.2.2.3 Anonymous Access PDP Context Activation Procedure

The MS can anonymously initiate PDP Context Activation in IDLE, STANDBY, and READY states. An existing MM
context in the SGSN is neither required nor used in this case. Only dynamic PDP addressing is applicable.

The Anonymous Access PDP Context Activation procedure is illustrated in Figure 5. Each step is explained in the
following list.

1)

2)
3)

mMms | | Bss | | sGsN | | GGSN

1. Activate AA PDP Context Request>

2. BSS Packet F|>ON Context Procedures
3. Create AA PDﬁContext Request

g Create AA PDP|Context Response

i. Activate AA PDP Context Accept

Figure 5: Anonymous Access PDP Context Activation Procedure

The MS sends an Activate AA 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 a Random TLLI at the
RLC/MAC layer for identification purposes. The MS shall use PDP Address to indicate that it requires the use of
a dynamic PDP address. The MS shall use Access Point Name to select a reference point to a certain external
network that provides anonymous services. QoS Requested indicates the desired QoS profile. PDP Configuration
Options may be used to request optional PDP parameters from the GGSN (see GSM 09.60). PDP Configuration
Options is sent transparently through the SGSN.

BSS packet flow context procedures may be executed. These procedures are defined in subclause "BSS Context".

The SGSN may restrict the requested QoS value given its capabilities and the current load. The SGSN assigns an
Auxiliary TLLI and creates an AA-TID for the PDP-Context. The SGSN sends a Create AA PDP Context

Request (PDP Type, PDP Address, Access Point Name, QoS Negotiated, AA-TID, Selection Mode, PDP
Configuration Options) message to the GGSN indicated by Access Point Name in the Activate AA PDP Context
Request message. Selection Mode indicates how the APN was selected. 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 server(s) that provide services for anonymous MSs, and to start charging. The GGSN may use
Access Point Name to find an external network that provides anonymous services. The GGSN may further

restrict QoS Negotiated given its capabilities and the current load. The GGSN then allocates a dynamic PDP
Address and returns a Create AA PDP Context Response (AA-TID, PDP Ad&ReBsptocolReordering

Required, PDP Configuration Options, QoS Negotiated, Charging Id, Cause) message to thBESB8kbeol

-. ate AAetie CPorUDP Aa pe-HSegto aASPO HSefGatao0htHeBa DoRe-RetAo pethee thESGSN
and-GGSNReordering Required indicates whether the SGSN shall reorder N-PDUs before delivering the

N-PDUs to 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, or
may be sent unsolicited by the GGSN. PDP Configuration Options is sent transparently through the SGSN. The
GGSN shall check the source and destination address in all subsequent anonymous MO PDP PDUs received
from the SGSN. If the GGSN detects a not allowed address in an MO PDP PDU, then the PDP PDU shall be
discarded and the MM and PDP contexts shall be deleted in the GGSN, SGSN, and MS, as defined in subclause
"Anonymous Access PDP Context Deactivation Initiated by GGSN Procedure".
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If QoS Negotiated received from the SGSN is incompatible with the PDP context being activated (e.qg., the
reliability class is insufficient to support the PDP type), then the GGSN rejects the Create AA PDP Context
Request message. The compatible QoS profiles are configured by the GGSN operator.

4) The SGSN inserts the NSAPI along with the PDP address received from the GGSN in its PDP context. The
SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated and returns an Activate AA PDP
Context Accept (A-TLLI, PDP Type, PDP Address, Tl, QoS Negotiated, Radio Priority, Packet Flow Id, PDP
Configuration Options) message to the MS. The SGSN is now able to route anonymous PDP PDUs between the
GGSN and the MS and to start charging.

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

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

15.2.3 Reliability Class

Data reliability is defined in terms of the residual error rates for the following cases (see GSM 02.60):

probability of data loss;

probability of data delivered out of sequence;

probability of duplicate data delivery; and
- probability of corrupted data.

The reliability class specifies the requirements of the various network protocol layers. The combinations of the GTP,
LLC, and RLC transmission modes support the reliability class performance requiren@is. used to transport user

data on the GPRS backbone network in acknowledged GTP mode, while UDP is used in unacknowledged GTP mode.
The reliability classes are summarisedtmor! Reference source not found.

Table 1: Reliability Classes

Reliability GTP Mode LLC Frame Mode LLC Data RLC Block Mode Traffic Type
Class Protection
1 Acknowledged Acknowledged Protected Acknowledged Non real-time traffic, error-

sensitive application that
cannot cope with data loss.

2 Unacknowledged | Acknowledged Protected Acknowledged Non real-time traffic, error-
sensitive application that
can cope with infrequent
data loss.

3 Unacknowledged Unacknowledged | Protected Acknowledged Non real-time traffic, error-
sensitive application that
can cope with data loss,
GMM/SM, TOM, and SMS.

4 Unacknowledged Unacknowledged | Protected Unacknowledged Real-time traffic, error-
sensitive application that
can cope with data loss.

5 Unacknowledged Unacknowledged | Unprotected | Unacknowledged | Real-time traffic, error non-
sensitive application that
can cope with data loss.

NOTE: For real-time traffic, the QoS profile also requires appropriate settings for delay and throughput.

Each reliability class in combination with the Reordering Required information specifies the target residual error rates
for a PDP context. The residual error rate targets are given in GSM 02.60. A PLMN may support only a subset of the
reliability classes. Signalling and SMS shall be transferred with reliability class 3.
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15.2  Quality of Service Profile
[Noetyetupdated-for UMTS.]

A QoS profile is associated with each PDP context. The QoS profile is considered to be a single parameter with multiple
data transfer attribute$he definition of the QoS attributes for the packet domain can be found in UMTS 23.907, which
also defines the mapping between the packet-domain QoS attributes and the QoS attributes for GPRS releases 97 and

98It defines-the-guality of service-expected-in-terms-the following-attributes:
-—precedence class;
-—delay-class;
-—reliabilty-class;
- peak-throughput class:and
-—mean-throughput class.

There are many possible QoS profiles defined by the combinations of the attributes. A PLMN may support only a
limited subset of the possible QoS profiles.

During the QoS profile negotiation defined in subclause "Activation Procedures", it shall be possible for the MS to
request a value for each of the QoS attributes, including the HLR-stored subscribed default values. The network shall
negotiate each attribute to a level that is in accordance with the available GPRS resources. The network shall always
attempt to provide adequate resources to support the negotiated QoS profiles.

15.2.1 Radio Priority Levels for GPRS

The RLC/MAC layer supports four radio priority levels and an additional level for signalling messages as defined in
GSM 03.64 and GSM 04.60. Upon uplink access the MS can indicate one of the four priority levels, and whether the
cause for the uplink access is user data or signalling message transmission. This information is used by the BSS to
determine the radio access precedence (i.e., access priority) and the service precedence (i.e., transfer priority under
congested situation), see GSM 04.60. The radio priority levels to be used for transmission of MO SMS shall be
determined by the SGSN and delivered to the MS in the Attach Accept message. The radio priority level to be used for
user data transmission shall be determined by the SGSN based on the negotiated QoS profile and shall be delivered to
the MS during the PDP Context Activation and PDP Context Modification procedures.
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3.2 Abbreviations

For the purposes of the present document the following abbreviations apply. Additional applicable abbreviations can |
found in GSM 01.04 [1].

AA Anonymous Access

APN Access Point Name

ATM Asynchronous Transfer Mode

AUTN Authentication Token

BG Border Gateway

BSSAP+ Base Station System Application Part +
BSSGP Base Station System GPRS Protocol
BVCI BSSGP Virtual Connection Identifier
Cccu Channel Codec Unit

CDR Call Detail Record

CGF Charging Gateway Functionality

CGl Cell Global Identification

CK Cipher Key

CS Circuit Switched

DHCP Dynamic Host Configuration Protocol
DNS Domain Name System

EGPRS Enhanced GPRS

GEA GPRS Encryption Algorithm

GGSN Gateway GPRS Support Node
GMM/SM GPRS Mobility Management and Session Management
GSIM GSM Service ldentity Module

GSN GPRS Support Node

GTP GPRS Tunnelling Protocol

GTP-C GTP Control Plane

GTP-U GTP User Plane

ICMP Internet Control Message Protocol
IETF Internet Engineering Task Force
IHOSS Internet-Hosted Octet Stream Service
IK Integrity Key

IP Internet Protocol

IPv4 Internet Protocol version 4

IPv6 Internet Protocol version 6

IPX Internet Packet eXchange

ISP Internet Service Provider

KSI Key Set Identifier

L2TP Layer-2 Tunnelling Protocol

LL-PDU LLC PDU

LLC Logical Link Control

MAC Medium Access Control

MIP Mobile IP

MNRF Mobile station Not Reachable Flag
MNRG Mobile station Not Reachable for GPRS flag
MNRR Mobile station Not Reachable Reason
MTP2 Message Transfer Part layer 2

MTP3 Message Transfer Part layer 3

NGAF Non-GPRS Alert Flag

NS Network Service

NSAPI Network layer Service Access Point Identifier
NSS Network SubSystem

OSP Octet Stream Protocol

P-TMSI Packet TMSI

PCU Packet Control Unit

PDCH Packet Data CHannel

PDCP Packet Data Convergence Protocol
PDN Packet Data Network

PDP Packet Data Protocol, e.g., IP or X.25 [34]
PDU Protocol Data Unit
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PPF
PPP
PTM
PTP
PVC
RA
RAC
RAI
RANAP
RLC
RNS
RNTI
RRC
SGSN
SM
SM-SC
SMS-GMSC
SMS-IWMSC
SN-PDU
SNDC
SNDCP
TCAP
TCP
TFT

|  TEID
TLLI
TOM
TRAU
UDP
UEA
UIA
URA
USIM
UTRAN

Paging Proceed Flag

Point-to-Point Protocol

Point To Multipoint

Point To Point

Permanent Virtual Circuit

Routeing Area

Routeing Area Code

Routeing Area ldentity

Radio Access Network Application Protocol
Radio Link Control

Radio Network Subsystem

Radio Network Temporary ldentity

Radio Resource Control

Serving GPRS Support Node

Short Message

Short Message service Service Centre
Short Message Service Gateway MSC
Short Message Service Interworking MSC
SNDCP PDU

SubNetwork Dependent Convergence
SubNetwork Dependent Convergence Protocol
Transaction Capabilities Application Part
Transmission Control Protocol

Traffic Flow Template
Tunnel_Enlpointidentifier
Temporary Logical Link Identity
Tunnelling Of Messages

Transcoder and Rate Adaptor Unit

User Datagram Protocol

UMTS Encryption Algorithm

UMTS Integrity Algorithm

UTRAN Registration Area

User Service Identity Module

UMTS Terrestrial Radio Access Network
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6.9.1.2.2 Inter SGSN Routeing Area Update
| The Inter SGSN Routeing Area Update procedure is illustrated in Figure-1FigltacBistep is explained in the
following list.
MS || BSS || newSGSN|| oldSGSN||[ GGSN || HLR
1. Routeing Area Update R»equest
2. SGSN Context Request
2. SGSN Context Response
-
3. Security Functions
T R o P CEE PP >
4. SGSN Context Acknowledge
—>
5. Forward Packets
- - - -
6. Update PDP Context Request
<6. Update PDP Context Response
7. Update Location o
8. Cancel Logation
-
8. Cancel Logation Ack >
<9. Insert Subscriber Data
9. Insert Subscriber Data Ack o
<10. Update Location Ack
<11. Routeing Area Update Accept
12. Routeing Area Update Gomplete
Figure 134-: Inter SGSN Routeing Area Update Procedure
1) The MS sends a Routeing Area Update Request (old RAI, old P-TMSI Signature, Update Type) to the new

2)

3)

SGSN. Update Type shall indicate RA update or periodic RA update. The BSS shall add the Cell Global
Identity including the RAC and LAC of the cell where the message was received before passing the message tc
the SGSN.

The new SGSN sends SGSN Context Request (old RAI, TLLI, old P-TMSI Signature, New SGSN Address) to
the old SGSN to get the MM and PDP contexts for the MS. The old SGSN validates the old P-TMSI Signature
and responds with an appropriate error cause if it does not match the value stored in the old SGSN. This shoul
initiate the security functions in the new SGSN. If the security functions authenticate the MS correctly, the new
SGSN shall send an SGSN Context Request (old RAI, TLLI, MS Validated, New SGSN Address) message to
the old SGSN. MS Validated indicates that the new SGSN has authenticated the MS. If the old P-TMSI
Signature was valid or if the new SGSN indicates that it has authenticated the MS, the old SGSN stops assigni
SNDCP N-PDU numbers to downlink N-PDUs received, and responds with SGSN Context Response (MM
Context, PDP Contexts). If the MS is not known in the old SGSN, the old SGSN responds with an appropriate
error cause. The old SGSN stores New SGSN Address, to allow the old SGSN to forward data packets to the
new SGSN. Each PDP Context includes the SNDCP Send N-PDU Number for the next downlink N-PDU to be
sent in acknowledged mode to the MS, the SNDCP Receive N-PDU Number for the next uplink N-PDU to be
received in acknowledged mode from the MS, the GTP sequence number for the next downlink N-PDU to be
sent to the MS and the GTP sequence number for the next uplink N-PDU to be tunnelled to the GGSN. The olc
SGSN starts a timer and stops the transmission of N-PDUs to the MS.

Security functions may be executed. These procedures are defined in subclause "Security Function". Cipherinc
mode shall be set if ciphering is supported.
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4)

5)

7

8)

9)

The new SGSN sends an SGSN Context Acknowledge message to the old SGSN. This informs the old SGSN
that the new SGSN is ready to receive data packets belonging to the activated PDP contexts. 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 GGSNSs, 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. If the security
functions do not authenticate the MS correctly, then the routeing area update shall be rejected, and the new
SGSN shall send a reject indication to the old SGSN. The old SGSN shall continue as if the SGSN Context
Request was never received.

The old SGSN duplicates the buffered N-PDUs and starts tunnelling them to the new SGSN. Additional
N-PDUs received from the GGSN before the timer described in step 2 expires are also duplicated and tunnelle
to the new SGSN. N-PDUs that were already sent to the MS in acknowledged mode and that are not yet
acknowledged by the MS are tunnelled together with the SNDCP N-PDU number. No N-PDUs shall be
forwarded to the new SGSN after expiry of the timer described in step 2.

The new SGSN sends Update PDP Context Request (new SGSN Address, TEID, QoS Negotiated) to the
GGSNs concerned. The GGSNSs update their PDP context fields and return Update PDP Context Response
(TEID).

The new SGSN informs the HLR of the change of SGSN by sending Update Location (SGSN Number, SGSN
Address, IMSI) to the HLR.

The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to
Update Procedure. If the timer described in step 2 is not running, then the old SGSN removes the MM and PDI
contexts. Otherwise, the contexts are removed only when the timer expires. This allows the old SGSN to
complete the forwarding of N-PDUs. It also ensures that the MM and PDP contexts are kept in the old SGSN ir
case the MS initiates another inter SGSN routeing area update before completing the ongoing routeing area
update to the new SGSN. The old SGSN acknowledges with Cancel Location Ack (IMSI).

The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new SGSN. The new SGSN
validates the MS's presence in the (new) RA. If due to regional subscription restrictions the MS is not allowed tt
be attached in the RA, the SGSN rejects the Routeing Area Update Request with an appropriate cause, and m
return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message to the HLR. If all checks are
successful then the SGSN constructs an MM context for the MS and returns an Insert Subscriber Data Ack
(IMSI) message to the HLR.

10) The HLR acknowledges the Update Location by sending Update Location Ack (IMSI) to the new SGSN.

11) The new SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not allowe«

to be attached in the SGSN, or if subscription checking fails, then the new SGSN rejects the routeing area upd:
with an appropriate cause. If all checks are successful then the new SGSN constructs MM and PDP contexts f
the MS. A logical link is established between the new SGSN and the MS. The new SGSN responds to the MS
with Routeing Area Update Accept (P-TMSI, P-TMSI Signature, Receive N-PDU Number). Receive N-PDU
Number contains the acknowledgements for each acknowledged-mode NSAPI used by the MS, thereby
confirming all mobile-originated N-PDUs successfully transferred before the start of the update procedure.

12)The MS acknowledges the new P-TMSI with a Routeing Area Update Complete (P-TMSI, Receive N-PDU

Number). Receive N-PDU Number contains the acknowledgements for each acknowledged-mode NSAPI used
by the MS, thereby confirming all mobile-terminated N-PDUs successfully transferred before the start of the
update procedure. If Receive N-PDU Number confirms reception of N-PDUs that were forwarded from the old
SGSN, then these N-PDUs shall be discarded by the new SGSN. LLC and SNDCP in the MS are reset.

In the case of a rejected routeing area update operation, due to regional subscription or roaming restrictions, the new
SGSN shall not construct an MM context. A reject shall be returned to the MS with an appropriate cause. The MS she
not re-attempt a routeing area update to that RA. The RAI value shall be deleted when the MS is powered-up.

If the SGSN is unable to update the PDP context in one or more GGSNs, then the SGSN shall deactivate the
corresponding PDP contexts as described in subclause "PDP Context Deactivation Initiated by SGSN Procedure”. Tt
shall not cause the SGSN to reject the routeing area update.

If the timer described in step 2 expires and no Cancel Location (IMSI) was received from the HLR, then the old SGSN
shall stop forwarding N-PDUs to the new SGSN.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.
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6.9.1.3.2

Combined Inter SGSN RA / LA Update

| The Combined RA / LA Update (inter SGSN) procedure is illustrated in Figure-3FiguEa@b step is explained in

the following list.

| Ms || Bss || newsGsN|| oldsGsSN] |

GGSN |

MSC/VLR

new

HLR

old
MSC/VLR

1. Routein

g Area Updal

e Request
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Functions
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Figure 336-: Combined RA / LA Update in the Case of Inter SGSN RA Update Procedure

ocation

tion Ack

1) The MS sends a Routeing Area Update Request (old RAI, old P-TMSI Signature, Update Type) to the new
SGSN. Update Type shall indicate combined RA / LA update, or, if the MS wants to perform an IMSI attach,
combined RA / LA update with IMSI attach requested. The BSS shall add the Cell Global Identity including the
RAC and LAC of the cell where the message was received before passing the message to the SGSN.

3GPP



| Error! No text of specified stylerior'dioueidriif-apeeifiedaitedredoctreriisensl !

2)

3)

4)

5)

7

8)

9)

The new SGSN sends SGSN Context Request (old RAI, TLLI, old P-TMSI Signature, New SGSN Address) to
the old SGSN to get the MM and PDP contexts for the MS. The old SGSN validates the old P-TMSI Signature
and responds with an appropriate error cause if it does not match the value stored in the old SGSN. This shoul
initiate the security functions in the new SGSN. If the security functions authenticate the MS correctly, the new
SGSN shall send an SGSN Context Request (old RAI, TLLI, MS Validated, New SGSN Address) message to
the old SGSN. MS Validated indicates that the new SGSN has authenticated the MS. If the old P-TMSI
Signature was valid or if the new SGSN indicates that it has authenticated the MS, the old SGSN stops assigni
SNDCP N-PDU numbers to downlink N-PDUs received, and responds with SGSN Context Response (MM
Context, PDP Contexts). If the MS is not known in the old SGSN, the old SGSN responds with an appropriate
error cause. The old SGSN stores New SGSN Address until the old MM context is cancelled, to allow the old
SGSN to forward data packets to the new SGSN. Each PDP Context includes the SNDCP Send N-PDU Numb
for the next downlink N-PDU to be sent in acknowledged mode to the MS, the SNDCP Receive N-PDU Numbe
for the next uplink N-PDU to be received in acknowledged mode from the MS, the GTP sequence number for
the next downlink N-PDU to be sent to the MS and the GTP sequence number for the next uplink N-PDU to be
tunnelled to the GGSN. The old SGSN starts a timer and stops the downlink transfer.

Security functions may be executed. These procedures are defined in subclause "Security Function". Cipherinc
mode shall be set if ciphering is supported.

The new SGSN sends an SGSN Context Acknowledge message to the old SGSN. This informs the old SGSN
that the new SGSN is ready to receive data packets belonging to the activated PDP contexts. 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 GGSNSs, 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. If the security
functions do not authenticate the MS correctly, then the routeing area update shall be rejected, and the new
SGSN shall send a reject indication to the old SGSN. The old SGSN shall continue as if the SGSN Context
Request was never received.

The old SGSN duplicates the buffered N-PDUs and starts tunnelling them to the new SGSN. Additional
N-PDUs received from the GGSN before the timer described in step 2 expires are also duplicated and tunnelle
to the new SGSN. N-PDUs that were already sent to the MS in acknowledged mode and that are not yet
acknowledged by the MS are tunnelled together with the SNDCP N-PDU number. No N-PDUs shall be
forwarded to the new SGSN after expiry of the timer described in step 2.

The new SGSN sends Update PDP Context Request (hew SGSN Address, TEID, QoS Negotiated) to the
GGSNs concerned. The GGSNs update their PDP context fields and return an Update PDP Context Response
(TEID).

The new SGSN informs the HLR of the change of SGSN by sending Update Location (SGSN Number, SGSN
Address, IMSI) to the HLR.

The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to
Update Procedure. If the timer described in step 2 is not running, then the old SGSN removes the MM and PDI
contexts. Otherwise, the contexts are removed only when the timer expires. This allows the old SGSN to
complete the forwarding of N-PDUs. It also ensures that the MM and PDP contexts are kept in the old SGSN ir
case the MS initiates another inter SGSN routeing area update before completing the ongoing routeing area
update to the new SGSN. The old SGSN acknowledges with Cancel Location Ack (IMSI).

The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new SGSN. The new SGSN
validates the MS's presence in the (new) RA. If due to regional subscription restrictions the MS is not allowed tt
be attached in the RA, the SGSN rejects the Routeing Area Update Request with an appropriate cause, and m
return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message to the HLR. If all checks are
successful then the SGSN constructs an MM context for the MS and returns an Insert Subscriber Data Ack
(IMSI) message to the HLR.

10) The HLR acknowledges the Update Location by sending Update Location Ack (IMSI) to the new SGSN.

11)If the association has to be established, if Update Type indicates combined RA / LA update with IMSI attach

requested, or if the LA changed with the routeing area update, then the new SGSN sends a Location Update
Request (new LAI, IMSI, SGSN Number, Location Update Type) to the VLR. Location Update Type shall
indicate IMSI attach if Update Type in step 1 indicated combined RA / LA update with IMSI attach requested.
Otherwise, Location Update Type shall indicate normal location update. The VLR number is translated from the
RAl via a table in the SGSN. The SGSN starts the location update procedure towards the new MSC/VLR upon
receipt of the first Insert Subscriber Data message from the HLR in step 9). The VLR creates or updates the
association with the SGSN by storing SGSN Number.
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12)If the subscriber data in the VLR is marked as not confirmed by the HLR, the new VLR informs the HLR. The
HLR cancels the old VLR and inserts subscriber data in the new VLR (this signalling is not modified from
existing GSM signalling and is included here for illustrative purposes):

a) The new VLR sends an Update Location (new VLR) to the HLR.

b) The HLR cancels the data in the old VLR by sending Cancel Location (IMSI) to the old VLR.
¢) The old VLR acknowledges with Cancel Location Ack (IMSI).

d) The HLR sends Insert Subscriber Data (IMSI, GSM subscriber data) to the new VLR.

e) The new VLR acknowledges with Insert Subscriber Data Ack (IMSI).

f) The HLR responds with Update Location Ack (IMSI) to the new VLR.

13)The new VLR allocates a new TMSI and responds with Location Update Accept (VLR TMSI) to the SGSN.
VLR TMSI is optional if the VLR has not changed.

14)The new SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not allowe
to be attached in the SGSN, or if subscription checking fails, then the SGSN rejects the routeing area update
with an appropriate cause. If all checks are successful then the new SGSN establishes MM and PDP contexts |
the MS. A logical link is established between the new SGSN and the MS. The new SGSN responds to the MS
with Routeing Area Update Accept (P-TMSI, VLR TMSI, P-TMSI Signature, Receive N-PDU Number).
Receive N-PDU Number contains the acknowledgements for each acknowledged-mode NSAPI used by the MS
thereby confirming all mobile-originated N-PDUs successfully transferred before the start of the update
procedure.

15)The MS confirms the reallocation of the TMSIs by sending Routeing Area Update Complete (P-TMSI, VLR
TMSI, Receive N-PDU Number) to the SGSN. Receive N-PDU Number contains the acknowledgements for
each acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-terminated N-PDUs
successfully transferred before the start of the update procedure. If Receive N-PDU Number confirms receptior
of N-PDUs that were forwarded from the old SGSN, then these N-PDUs shall be discarded by the new SGSN.
LLC and SNDCP in the MS are reset.

16) The new SGSN sends TMSI Reallocation Complete (VLR TMSI) to the new VLR if the VLR TMSI is
confirmed by the MS.

In the case of a rejected routeing area update operation, due to regional subscription or roaming restrictions, the new
SGSN shall not construct an MM context. A reject shall be returned to the MS with an appropriate cause. The MS she
not re-attempt a routeing area update to that RA. The RAI value shall be deleted when the MS is powered-up.

If the SGSN is unable to update the PDP context in one or more GGSNs, then the SGSN shall deactivate the
corresponding PDP contexts as described in subclause "PDP Context Deactivation Initiated by SGSN Procedure”. Tt
shall not cause the SGSN to reject the routeing area update.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.

If the timer described in step 2 expires and no Cancel Location (IMSI) was received from the HLR, then the old SGSN
shall stop forwarding N-PDUs to the new SGSN.

If the Location Update Accept message indicates a reject, then this should be indicated to the MS, and the MS shall r
access non-GPRS services until a successful location update is performed.

6.13.2 Intersystem Handover at RA Change

6.13.2.1 UMTS to GPRS Handover

An inter system handover from UMTS to GPRS takes place when the MS in PMM-IDLE or PMM-CONNECTED state
moves to a new GSM/GPRS cell in a new RA. In this case the MS shall initiate a GPRS RA update procedure. The
sequence applied for the inter SGSN RA update case is shown in the following figure:
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[ Ms| |BSs| [sRNY new old GGSN || HLR
2G_SGSN | | 3G_SGSN

1| Decision|to
erform handover

o)

2. Routing Area Update Request
3. SGSN Context Request

<4. SRNS Cantext Request

4. SRNS Caontext Respon&e

5. SGSN Context Response
]

6. Security Functions
- Ly | >

7. SGSN Context Acknowledge
EEE—

8. SRNS Cantext Acknowiedge
4

8a. Forward|Packets

<9. Forward Packets

10. Update PDP Context R»equest

<lO. Update PDP Context Response

11. Update GPRS Location

|
12. Cancel Location
|
<13. lu Release Command
13. lu Release Complete
12. Cancel Location Ack
<14. Insert Subscriber Data
14. Insert Subscriber Data Ack >

<15. Update GPRS Location Ack

<16. Routing Area Update Accept

17. Routing Area Update Comglete

<18. BSS [Packet Flovx Context procedure

Figure 550-: UMTS to GPRS Inter SGSN Routing Area Update Procedure

1) The MS and/or BSS/UTRAN decides to perform handover, which leads to that the MS switch to the new cell
supporting GPRS radio technology and that the PDU transmission is suspended.

2) The MS sends a Routing Area Update Request (old RAI, old P-TMSI Signature, Update type) to the new
2G-SGSN. Update Type shall indicate RA update or periodic RA update. The BSS shall add the Cell Global

Identity including the RAC and LAC of the cell where the message was received before passing the message tc
the new 2G-SGSN.
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3) The new 2G-SGSN sends SGSN Context Request (old RAI, TLLI, old P-TMSI Signature, New SGSN Address)
to the old 3G-SGSN to get the MM and PDP contexts for the MS. The old SGSN validates the old P-TMSI
Signature and responds with an appropriate error cause if it does not match the value stored in the old
3G-SGSN. The old 3G-SGSN starts a timer for supervision of the MS's context. If the MS is not known in the
old 3G-SGSN, the old 3G-SGSN responds with an appropriate error cause.

4) The old 3G-SGSN sends SRNS Context Request (IMSI) to the SRNS. Upon reception of this message the SRI
buffers and stops sending downlink PDUs to the MS and answers with SRNS Context Response (IMSI, GTP
SNDs, GTP SNUs, RLC counters). The SRNS shall include for each PDP context the GTP sequence number
the next GTP sequence number to be sent in downlink to the MS (i.e. the last not yet transferred N-PDU) and tl
GTP sequence number of the next uplink PDU to be tunnelled to the GGSN. For each active PDP context the
SRNS also includes the uplink and downlink RLC transmission counters for PDP contexts using acknowledged
mode (FFS).

5) The old 3G-SGSN responds with SGSN Context Response (MM Context, e.g. IMSI, PDP Contexts, e.g. APN).
For each PDP context the old 3G-SGSN shall include the GTP sequence number for the next uplink GTP-U
PDU to be tunnelled to the GGSN and the next donwlink GTP sequence number for the next N-PDU to be sent
to the MS. Each PDP Context also includes the SNDCP Send N-PDU Number for the next downlink N-PDU to
be sent in acknowledged mode to the MS, the SNDCP Receive N-PDU Number for the next uplink N-PDU to b
received in acknowledged mode from the MS. The SNDCP N-PDU numbers are derived from the RLC counter
received from the SRNS (FFS).

6) Security functions may be executed.

7) The new 2G-SGSN sends an SGSN Context Acknowledge message to the old 3G-SGSN. This informs the old
3G-SGSN that the new 2G-SGSN is ready to receive data packets belonging to the activated PDP contexts. Tt
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 RA update
procedure back to the old SGSN before completing the ongoing RA update procedure.

8) The old 3G-SGSN sends SRNS Context Acknowledge (IMSI) to the SRNS.
8a) The SRNS shall start duplicating and tunnelling the buffered GTP-U PDUs to the old 3G-SGSN.

9) The old 3G-SGSN tunnels the GTP-U PDUs to the new 2G-SGSN. No SNDCP sequence numbers shall be
included in the GTP header of the tunnelled PDUs.

| 10) The new 2G-SGSN sends Update PDP Context Request (new SGSN Address, TEID, QoS Negotiated) to the
GGSN(s) concerned. The GGSN (s) updates its PDP context fields and returns Update PDP Context Respons
’ (TEID).

11) The new 2G-SGSN informs the HLR of the change of SGSN by sending Update GPRS Location (SGSN
Number, SGSN Address, IMSI) to the HLR.

12)The HLR sends Cancel Location (IMSI) to the old 3G-SGSN. The old 3G-SGSN acknowledges with Cancel
Location Ack (IMSI). The old 3G-SGSN removes the MM and PDP contexts if the timer described in step 3 is
not running. When the timer is running the MM and PDP contexts are removed when the timer expires.

13)When the timer described in step 3 expires the old 3G-SGSN sends an lu Release Command to the SRNS. TF
SRNS responds with Iu Release Complete.

14)The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new 2G-SGSN. The 2G-SGSN
construct a MM context for the MS and return an Insert Subscriber Data Ack (IMSI) message to the HLR.

15)The HLR acknowledges the Update Location by sending Update GPRS Location Ack (IMSI) to the new
2G-SGSN.

16) The new 2G-SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not
allowed to be attached in the 2G-SGSN, or if subscription checking fails, then the new 2G-SGSN rejects the
routing area update with an appropriate cause. If all checks are successful then the new 2G-SGSN constructs
MM and PDP contexts for the MS. A logical link is established between the new 2G-SGSN and the MS. The
new 2G-SGSN responds to the MS with Routing Area Update Accept (P-TMSI, P-TMSI Signature Receive
N-PDU Number). Receive N-PDU Number contains the acknowledgements for each acknowledged-mode
NSAPI used by the MS, thereby confirming all mobile-originated N-PDUs successfully transferred before the
start of the update procedure.
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17)The MS acknowledges the new P-TMSI with a Routing Area Update Complete (P-TMSI, Receive N-PDU
Number). Receive N-PDU Number contains the acknowledgements for each acknowledged-mode NSAPI used
by the MS, thereby confirming all mobile-terminated N-PDUs successfully transferred before the start of the
update procedure.

18)The 2G-SGSN and the BSS may execute the BSS Packet Flow Context Procedure

The sequence applied for the intra SGSN RA update case is identical to the cell change case whithin the same RA as
shown in subclause "Intersystem Handover within an RA between Cells in Different Systems" used with a different
update type.

6.13.2.2 GPRS to UMTS Handover

An intersystem handover from GPRS to UMTS takes place when the PS-attached MS moves to a new UMTS cell of
new RA. In this case the MS shall initiate a UMTS RA update procedure by establishing a RRC connection and
initiating the RA update procedure. The sequence applied for the inter SGSN RA update case is shown in the followir
figure:

| Ms | |BSS| [sSRNY new old GGSN || HR
3G_SGSN| | 2G_SGSN

| 1. Decision to perform
|handover :

2. Routing Area Update Request
3. SGSN Context Request

4. SGSN Context Response

-
5. Security Functions
- Y > >
Set-up Radio 6. RAB Assi ;nment Request
Resources 6. RAB Ass}i gnment Response

7. SGSN Context Acknowledge
—>

§. Forward Packets

9. Update PDIP Context Rea uest

% Update PDP Context Response

10. Update GPRS Location

g
il. Cancel Lgcation
11. Cancel Location Ack
12. Insert Subscriber Data
-
12. Insert Subscriber Data Ack >

33. Update GRRS Location Ack

34. Routing Area Update Accept

15. Routing Area Update Comﬁlete

Figure 651: GPRS to UMTS Inter SGSN Routing Area Update Procedure
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1) The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS switches to the new cell
supporting UMTS radio technology

2) The MS sends a Routing Area Update Request (old RAI, old P-TMSI Signature, Update Type, CM) to the new
3G-SGSN. The SRNS shall add an identifier of the area where the message was received before passing the
message to the 3G-SGSN.

3) The new 3G-SGSN sends SGSN Context Request (old RAI, old P-TMSI, New SGSN Address) to the old
2G-SGSN to get the MM and PDP contexts for the MS (The old RAI received from the MS is used to derive the
old 2G-SGSN address). The old 2G-SGSN starts a timer for supervision of the MS's context and stops the
transmission of N-PDUs to the MS.

4) The old 2G-SGSN responds with SGSN Context Response (MM Context, e.g. IMSI, PDP Contexts, e.g. APN).
Each PDP Context includes the GTP sequence number for the next downlink N-PDU to be sent to the MS and
the GTP sequence number for the next uplink N-PDU to be tunnelled to the GGSN. Each PDP Context also
includes the SNDCP Send N-PDU Number for the next downlink N-PDU to be sent in acknowledged mode to
the MS, the SNDCP Receive N-PDU Number for the next uplink N-PDU to be received in acknowledged mode
from the MS. The new 3G-SGSN shall use the GTP sequence numbers for in-sequence delivery over the lu
interface.

The new 3G-SGSN uses the received SNDCP N-PDU sequence number for reliable data transmission (FFS).

5) Security functions may be executed.

6) The new 3G-SGSN request the SRNS to establish of a radio access bearer by sending RAB Assignment Requ
to the SRNS. The SRNS responds with RAB Assignment Response.

7) The new 3G-SGSN sends a SGSN Context Acknowledge message to the old 2G-SGSN. This informs the old
2G-SGSN that the new 3G-SGSN is ready to receive data packets belonging to the activated PDP contexts. Tt
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 routing
area update procedure back to the old SGSN before completing the ongoing routing area update procedure.

8) The old 2G-SGSN duplicates the buffered N-PDUs and starts tunnelling them to the new 3G-SGSN. The
3G-SGSN shall ignore any SNDCP sequence numbers received with the tunnelled N-PDUs Additional N-PDUs
received from the GGSN before the timer described in step 3 expires are also duplicated and tunnelled to the
new 3G-SGSN. No N-PDUs shall be forwarded to the new 3G-SGSN after expiry of the timer described in
step 3.

9) The new 3G-SGSN sends a Update PDP Context Request (new SGSN Address, TEID, QoS Negotiated) to the
GGSN (s) concerned. The GGSN (s) updates its PDP context fields and returns Update PDP Context Respon:s
(TEID).

10) The new 3G-SGSN informs the HLR of the change of SGSN by sending Update GPRS Location (SGSN
Number, SGSN Address, IMSI) to the HLR.

11)The HLR sends Cancel Location (IMSI, Cancellation Type) to the old 2G-SGSN. The old 2G-SGSN removes
the MM and PDP contexts if the timer described in step 3 is not running. When the timer is running the MM anc
PDP contexts are removed when the timer expires. The old 2G-SGSN acknowledges with Cancel Location Ack
(IMSI).

12) The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new 3G-SGSN. The 3G-SGSN
constructs a MM context for the MS and returns an Insert Subscriber Data Ack (IMSI) message to the HLR.

13) The HLR acknowledges the Update GPRS Location by sending Update Location Ack (IMSI) to the new
3G-SGSN.

14)The new 3G-SGSN validate the MS's presence in the new RA. If due to roaming restrictions the MS is not
allowed to be attached in the 3G-SGSN, or if subscription checking fails, then the new 3G-SGSN rejects the
routing area update with an appropriate cause. If all checks are successful then the new 3G-SGSN constructs
MM and PDP contexts for the MS. A logical link is established between the new 3G-SGSN and the MS. The
new 3G-SGSN responds to the MS with Routing Area Update Accept (P-TMSI, P-TMSI signature Receive
N-PDU Number (FFS)).

15)The MS acknowledges the new P-TMSI with a Routing Area Update Complete (P-TMSI, Receive N-PDU
Number (FFS)).
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The sequence applied for the intra SGSN RA update case is identical to the cell change whithin the same RA case as
shown in subclause "Intersystem Handover within an RA between Cells in Different Systems" used with a different
update type.

9.2.2 Activation Procedures

9221 PDP Context Activation Procedure

The PDP Context Activation procedure is illustrated in Figure7Fg8rEach step is explained in the following list.

| ms | | Bss | |26sSGSN| | 2G-GGSN

1. Activate PDP Context Request

2, Security Functions

| .
3’ BSS Packet F|>ON Context Procedures
4. Create PDP ngtext Request

i. Create PDP Context Response

2 Activate PDP Context Accept

Figure 758-: PDP Context Activation Procedure for GPRS

MS | | UTRAN | | 36-SGSN| | 3G-GGSN

1. Activate PDP Context Request

3. Radio Access Bearer Setup
|

4. Create PDP %ﬂext Request

é Create PDP Context Response

i Activate PDP Cantext Accept

Figure 959-: PDP Context Activation Procedure for UMTS

1) The MS sends an Activate PDP Context Request (NSAPI, Tl, PDP Type, PDP Address, Access Point Name,
QoS Requested, PDP Configuration Options) message to the SGSN. The MS shall use PDP Address to indica
whether it requires the use of a static PDP address or whether it requires the use of a dynamic PDP address. 1
MS shall leave PDP Address empty to request a dynamic PDP address. The MS may use Access Point Name
select a reference point to a certain external network and/or to select a service. Access Point Name is a logical
name referring to the external 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 request optiona
PDP parameters from the GGSN (see GSM 09.60). PDP Configuration Options is sent transparently through tt
SGSN.

2) For GPRS, security functions may be executed. These procedures are defined in subclause "Security Function

3) For GPRS, BSS packet flow context procedures may be executed. These procedures are defined in subclause
"BSS Context".

For UMTS, the RAB setup procedure is performed. The 3G-SGSN sends a Radio Access Bearer Setup Reque
message to UTRAN. The UTRAN then initiates the radio access bearer setup procedure.

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 validatic
criteria, the APN selection criteria, and the mapping from APN to a GGSN are described in annex A.
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If no GGSN address can be derived or if the SGSN has determined that the Activate PDP Context Request is r
valid according to the rules described in annex A, then 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 by combining the
IMSI stored in the MM context with the NSAPI received from the MS. If the MS requests a dynamic address,
then the SGSN lets a GGSN allocate the dynamic address. The SGSN may restrict the requested QoS attribut
given its capabilities, the current load, and the subscribed QoS profile.

[TEID is studied under N2. The impact should be clarified in 23.060.]

5)

The SGSN sends a Create PDP Context Request (PDP Type, PDP Address, Access Point Name, QoS
Negotiated, TEID, MSISDN, Selection Mode, 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 an external network and optionally to activate a service for this APN. Selection Mod
indicates whether a subscribed APN was selected, or whether a non-subscribed APN sent by MS or a non-
subscribed APN chosen by 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, then the GGSN is configured to accept only the PDP context activation that request
a subscribed APN as indicated by the SGSN with Selection Mode.

The GGSN creates a hew 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 external PDP network, and to start charging. The GGS
may further restrict QoS Negotiated given its capabilities and the current load. The GGSN then returns a Creat
PDP Context Response (TEID, PDP Address, BB Protocol, Reordering Required, PDP Configuration Options,
QoS Negotiated, Charging Id, Cause) message to the SGSN. PDP Address is included if the GGSN allocated
PDP address. If the GGSN has been configured by the operator to use External PDN Address Allocation for th
requested APN, then PDP Address shall be set to 0.0.0.0, indicating that the PDP address shall be negotiated
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 is in ACTIVE state and use the GGSI
Initiated PDP Context Modification procedure to transfer the currently-used PDP address to the SGSN and the
MS. BB Protocol indicates whether TCP or UDP shall be used to transport user data on the backbone network
between the SGSN and GGSN. Reordering Required indicates whether the SGSN shall reorder N-PDUs befor
delivering the N-PDUs to 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 is incompatible with the PDP context being activated (e.g., the
reliability class is insufficient to support the PDP type), then the GGSN rejects the Create PDP Context Reques
message. The compatible QoS profiles are configured by the GGSN operator.

The SGSN inserts the NSAPI along with the GGSN address in its PDP context. If the MS has requested a
dynamic address, the PDP address received from the GGSN is inserted in the PDP context. The SGSN select:
Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate PDP Context Accept (PD
Type, PDP Address, Tl, QoS Negotiated, Radio Priority, Packet Flow Id, PDP Configuration Options) message
to the MS. The SGSN is now able to route PDP PDUs between the GGSN and the MS, and to start charging.

For each PDP Address a different quality of service (QoS) profile may be requested. For example, some PDP addres
may be associated with E-mail that can tolerate lengthy response times. Other applications cannot tolerate delay and
demand a very high level of throughput, interactive applications being one example. These different requirements are
reflected in the QoS profile. The QoS profile is defined in subclause "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 Qo!
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 MS is distributed as shown
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, then the MS may attempt another activation to the same APN up to a maximum
number of attempts.
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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. All PDP contexts sharing the same PD
address are identified by one and the same Tl but a unique NSAPI value.

The Secondary PDP Context Activation procedure associates a Traffic Flow Template (TFT) to the newly activated
PDP context. The TFT contains attributes that specify an IP header filter that is used to direct data packets received
from the interconnected external 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 t
same PDP address. The procedure is illustrated in Figure-10FigltadOstep is explained in the following list.

1)

2)

3)

4)

MS 2G-SGSN 2G-GGSN

1. Activate Seconday PDP Context Request

2. Security Functions
- L

3. Create PDP Contﬁt Request

3. Create PDP Context Response

i. Activate Secondary PDP Context Accept

Figure 1060-: Secondary PDP Context Activation Procedure for GPRS

MS | | UTRAN | | 3G-SGSN | | 3G-GGSN

1. Activate Secondary PDP Contextﬁequest

<2. Radio Access>l3§rer Setup
3. Create PDP antext Request

3. Create PDP Context Response
ﬁActivate PDP Caontext Accept

Figure 1261-: Secondary PDP Context Activation Procedure for UMTS

The MS sends an Activate Secondary PDP Context Request (NSAPI, Tl, QoS Requested, TFT) message to th
SGSN. 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 is the same Tl used by the already-activate
PDP context(s) for that PDP address, and NSAPI contains a value not used by any other activated PDP conte)

For GPRS, security functions may be executed. These procedures are defined in subclause "Security Function

For UMTS, , the RAB setup procedure is performed. The 3G-SGSN sends a Radio Access Bearer Setup Requ
message to the UTRAN. The UTRAN then initiates the radio access bearer setup procedure.

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

The SGSN and GGSN may restrict and negotiate the requested QoS as specified in subclause "PDP Context
Activation Procedure". The SGSN sends a Create PDP Context Request (QoS Negotiated, TEID, TFT) messa
to the affected GGSN. The GGSN uses the same external 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 external PDF
network. The GGSN returns a Create PDP Context Response (TEID, BB Protocol, Reordering Required, QoS
Negotiated, Cause) message to the SGSN.

The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate
Secondary PDP Context Accept (TI, NSAPI, QoS Negotiated, Radio Priority, Packet Flow Id) message to the
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MS. 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.

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

9.2.2.3 Anonymous Access PDP Context Activation Procedure

The MS can anonymously initiate PDP Context Activation in IDLE, STANDBY, and READY states. An existing MM
context in the SGSN is neither required nor used in this case. Only dynamic PDP addressing is applicable.

The Anonymous Access PDP Context Activation procedure is illustrated in Figure-138gHech step is explained
in the following list.

Mms | | Bss | | sGsN | | GGsSN |

1. Activate AA PDP Context Reques‘

% BSS Packet FI»ovv Context Procedures
3. Create AA PDﬁContext Request

% Create AA PDP|Context Response

<4. Activate AA PDP Context Accept

Figure 1365-: Anonymous Access PDP Context Activation Procedure

1) The MS sends an Activate AA PDP Context Request (NSAPI, Tl, PDP Type, PDP Address, Access Point
Name, QoS Requested, PDP Configuration Options) message to the SGSN. The MS shall use a Random TLLI
the RLC/MAC layer for identification purposes. The MS shall use PDP Address to indicate that it requires the
use of a dynamic PDP address. The MS shall use Access Point Name to select a reference point to a certain
external network that provides anonymous services. QoS Requested indicates the desired QoS profile. PDP
Configuration Options may be used to request optional PDP parameters from the GGSN (see GSM 09.60). PD
Configuration Options is sent transparently through the SGSN.

2) BSS packet flow context procedures may be executed. These procedures are defined in subclause "BSS
Context".

3) The SGSN may restrict the requested QoS value given its capabilities and the current load. The SGSN assign:s
an Auxiliary TLLI and creates an AA-TEID for the PDP-Context. The SGSN sends a Create AA PDP Context
Request (PDP Type, PDP Address, Access Point Name, QoS Negotiated, AA-TEID, Selection Mode, PDP
Configuration Options) message to the GGSN indicated by Access Point Name in the Activate AA PDP Contex
Request message. Selection Mode indicates how the APN was selected. 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 server(s) that provide services for anonymous MSs, and to start charging. The GGSN may L
Access Point Name to find an external network that provides anonymous services. The GGSN may further
restrict QoS Negotiated given its capabilities and the current load. The GGSN then allocates a dynamic PDP
Address and returns a Create AA PDP Context Response (AA-TEID, PDP Address, BB Protocol, Reordering
Required, PDP Configuration Options, QoS Negotiated, Charging Id, Cause) message to the SGSN. BB
Protocol indicates whether TCP or UDP shall be used to transport user data on the backbone network betweer
the SGSN and GGSN. Reordering Required indicates whether the SGSN shall reorder N-PDUs before
delivering the N-PDUs to 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, or may be sent unsolicited by the GGSN. PDP Configuration Options is sent transparently
through the SGSN. The GGSN shall check the source and destination address in all subsequent anonymous M
PDP PDUs received from the SGSN. If the GGSN detects a not allowed address in an MO PDP PDU, then the
PDP PDU shall be discarded and the MM and PDP contexts shall be deleted in the GGSN, SGSN, and MS, as
defined in subclause "Anonymous Access PDP Context Deactivation Initiated by GGSN Procedure”.
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If QoS Negotiated received from the SGSN is incompatible with the PDP context being activated (e.g., the
reliability class is insufficient to support the PDP type), then the GGSN rejects the Create AA PDP Context
Request message. The compatible QoS profiles are configured by the GGSN operator.

4) The SGSN inserts the NSAPI along with the PDP address received from the GGSN in its PDP context. The
SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated and returns an Activate AA PDP
Context Accept (A-TLLI, PDP Type, PDP Address, Tl, QoS Negotiated, Radio Priority, Packet Flow Id, PDP
Configuration Options) message to the MS. The SGSN is now able to route anonymous PDP PDUs between tt
GGSN and the MS and to start charging.

After an SGSN has successfully updated the GGSN, the MM and PDP contexts associated with an MS is distributed
shown in clause "Information Storage".

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

9.2.3 Modification Procedures

An MS or GGSN can request, or an SGSN can decide, possibly triggered by the HLR as explained in subclause "Inse
Subscriber Data Procedure”, to modify parameters that were negotiated during an activation procedure for one or
several PDP contexts. The following parameters can be modified:

- QoS Negotiated;

Radio Priority;

Packet Flow Id; and

PDP Address (in case of the GGSN-initiated modification procedure).
The SGSN can request the modification of parameters by sending a Modify PDP Context Request message to the M:

A GGSN can request the modification of parameters by sending an Update PDP Context Request message to the
SGSN.

An MS can request the modification of parameters by sending a Modify PDP Context Request message to the SGSN

9231 SGSN-Initiated PDP Context Modification Procedure

The SGSN-Initiated PDP Context Modification procedure is illustrated in Figure-15BiguEach step is explained in
the following list.

MS | | UTRAN | | sGsN | | GGsSN |

1. Update PDP (ﬁntext Request

%. Update PDP Context Response

3. Modify PDP Context Request

4. Modify PDP Gontext Accept

5. Radio Access Bearer Modification
- i | >

Figure 1566-: SGSN-Initiated PDP Context Modification Procedure

1) The SGSN may send an Update PDP Context Request (TEID, QoS Negotiated) message to the GGSN. If QoS
Negotiated received from the SGSN is incompatible with the PDP context being modified (e.g., the reliability
class is insufficient to support the PDP type), then the GGSN rejects the Update PDP Context Request. The
compatible QoS profiles are configured by the GGSN operator.
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2) The GGSN may restrict QoS Negotiated given its capabilities and the current load. The GGSN stores QoS
Negotiated and returns an Update PDP Context Response (TEID, QoS Negotiated) message.

3) The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and sends a Modify PDP
Context Request (T, NSAPI, QoS Negotiated, Radio Priority, Packet Flow Id) message to the MS.

4) The MS acknowledges by returning a Modify PDP Context Accept message. If the MS does not accept the nev
QoS Negotiated it shall instead de-activate the PDP context with the PDP Context Deactivation Initiated by MS
procedure.

5) The radio access bearer modification procedure may be executed.

9.23.2 GGSN-Initiated PDP Context Modification Procedure

| The GGSN-Initiated PDP Context Modification procedure is illustrated in Figure-17BguEach step is explained
in the following list.

MS | | UTRAN | | sGsN | | GGsN |

ﬁ Update PDP Context Request
< 2. Modify PDP Context Request

3. Modify PDP Context Accept

4. Radio Access Bearer Modification
- | | _n

5. Update PDP&()ntext Response

Figure 1767: GGSN-Initiated PDP Context Modification Procedure

1) The GGSN sends an Update PDP Context Request (TEID, PDP Address, QoS Requested) message to the
SGSN. QoS Requested indicates the desired QoS profile. PDP Address is optional.

2) The SGSN may restrict the desired QoS profile given its capabilities, the current load, the current QoS profile,
and the subscribed QoS profile. The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiate
and sends a Modify PDP Context Request (T, NSAPI, PDP Address, QoS Negotiated, Radio Priority, Packet
Flow Id) message to the MS. PDP Address is optional.

3) The MS acknowledges by returning a Modify PDP Context Accept message. If the MS does not accept the nev
QoS Negotiated it shall instead de-activate the PDP context with the PDP Context Deactivation Initiated by MS
procedure.

4) For UMTS, the radio access bearer modification procedure may be executed.

5) Upon receipt of the Modify PDP Context Accept message, or upon completion of the RAB modification
| procedure, the SGSN returns an Update PDP Context Response (TEID, QoS Negotiated) message to the GG!
If the SGSN receives a Deactivate PDP Context Request message, it shall instead follow the PDP Context
Deactivation Initiated by MS procedure.
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9233 MS-Initiated PDP Context Modification Procedure

| The MS-Initiated PDP Context Modification procedure is illustrated in Figure-19F@uEeach step is explained in
the following list.

MS | | UTRAN | | sGsN | | GGsSN |

1. Modify PDP Context Request >

2. Update PDP C&ntext Request

3. Update PDP Context Response

4. Radio Access Bearer Modification
| | am | >

<5. Modify PDP Context Accept

Figure 1968-: MS-Initiated PDP Context Modification Procedure

1) The MS sends a Modify PDP Context Request (T, NSAPI, QoS Requested) message to the SGSN. QoS
Requested indicates the desired QoS profile.

2) 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, QoS Negotiated) message to the GGSN. If
QoS Negotiated received from the SGSN is incompatible with the PDP context being modified (e.qg., the
reliability class is insufficient to support the PDP type), then the GGSN rejects the Update PDP Context
Request. The compatible QoS profiles are configured by the GGSN operator.

3) The GGSN may further restrict QoS Negotiated given its capabilities and the current load. The GGSN stores
’ QoS Negotiated and returns an Update PDP Context Response (TEID, QoS Negotiated) message.

4) For UMTS, the radio access bearer modification procedure may be executed.

5) The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns a Modify PDP
Context Accept (T1, NSAPI, QoS Negotiated, Radio Priority, Packet Flow Id) message to the MS.

NOTE: If the SGSN does not accept QoS Requested, then steps 2 and 3 of this procedure are skipped, and the
existingQoS Negotiated is returned to the MS in step 4.

9.24 Deactivation Procedures

9.24.1 PDP Context Deactivation Initiated by MS Procedure
| The PDP Context Deactivation Initiated by MS procedure is illustrated in Figure- 21 igltaddBstep is explained in

the following list.
MS 2G-SGSN 2G-GGSN

1. Deactivate PDP @ntext Request

2. Security Functions
|

3. Delete PDP Conte»xt Request

g. Delete PDP Context Response

4. Deactivate PDP Cantext Accept

Figure 2169-: PDP Context Deactivation Initiated by MS Procedure for GPRS
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Ms | | UTRAN | [ 36-SGSN| | 3G-GGSN |

1. Deactivate PDP Context Reques»t

3. Delete PDP Cc& ext Request

3. Delete PDP Context Response

4. Deactivate PDP Context Accept

5. Radio Access Bearer Release
| | am | >

Figure 2376-: PDP Context Deactivation Initiated by MS Procedure for UMTS

1) The MS sends a Deactivate PDP Context Request (T1, NSAPI) message to the SGSN.
2) For GPRS security functions may be executed. These procedures are defined in subclause "Security Function’

| 3) The SGSN sends a Delete PDP Context Request (TEID, Teardown Ind) message to the GGSN. If NSAPI was
not included by the MS in the Deactivate PDP Context Request message, then the SGSN deactivates all PDP
contexts associated with this TlI and PDP address by including Teardown Ind in the Delete PDP Context Reque

| message. The GGSN removes the PDP context(s) and returns a Delete PDP Context Response (TEID) messe
to the SGSN. If the MS was using a dynamic PDP address allocated by the GGSN, and if the context being
deactivated is the last PDP context associated with this PDP address, then the GGSN releases this PDP addre
and makes it available for subsequent activation by other MSs. The Delete PDP Context messages are sent o\
the backbone network.

4) The SGSN returns a Deactivate PDP Context Accept (Tl, NSAPI) message to the MS.
5) For UMTS, the radio access bearer release procedure is executed.
At GPRS detach, all PDP contexts for the MS are implicitly deactivated.

If the SGSN receives a Deactivate PDP Context Request (Tl) message for a PDP context that is currently being
activated, then the SGSN shall stop the PDP Context Activation procedure without responding to the MS, and contint
with the PDP Context Deactivation initiated by MS procedure.

9.24.2 PDP Context Deactivation Initiated by SGSN Procedure
| The PDP Context Deactivation Initiated by SGSN procedure is illustrated in Figure-24Fighach step is explained

in the following list.

MS | | UTRAN | | sGsN | | GGsSN |

1. Delete PDP Cﬂtext Request

é. Delete PDP Context Response

—

2. Deactivate PDP Context Reques

2. Deactivate PDP Context Accer{

3. Radio Access Bearer Release
- i | >

Figure 24 71-: PDP Context Deactivation Initiated by SGSN Procedure

1) The SGSN sends a Delete PDP Context Request (TEID, Teardown Ind) message to the GGSN. If Teardown I

is included by the SGSN, then the GGSN deactivates all PDP contexts associated with this PDP address. The

| GGSN removes the PDP context and returns a Delete PDP Context Response (TEID) message to the SGSN.
the MS was using a dynamic PDP address allocated by the GGSN, and if the context being deactivated is the |
PDP context associated with this PDP address, then the GGSN releases this PDP address and makes it availe
for subsequent activation by other MSs. The Delete PDP Context messages are sent over the backbone netwa
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The SGSN may not wait for the response from the GGSN before sending the Deactivate PDP Context Reques!
message.

2) The SGSN sends a Deactivate PDP Context Request (TI, NSAPI) message to the MS. If NSAPI is not includec
then all PDP contexts associated with this Tl and PDP address are deactivated. The MS removes the PDP
context(s) and returns a Deactivate PDP Context Accept (TIl, NSAPI) message to the SGSN. NSAPI is includec
if received from the SGSN.

3) For UMTS, the radio access bearer release procedure is executed.

9.24.3 PDP Context Deactivation Initiated by GGSN Procedure
| The PDP Context Deactivation Initiated by GGSN procedure is illustrated in Figure-26Rig&@ch step is

explained in the following list.

Mms | [ uTRAN | | sGSN | | GGSN |

1. Delete PDP Context Request

2. Deactivate PDP Context Request

2. Deactivate PDP Context Accep&

3. Delete PDP Cgrtext Response

4. Radio Access Bearer Release
| P« >

Figure 2672: PDP Context Deactivation Initiated by GGSN Procedure

1) The GGSN sends a Delete PDP Context Request (TEID, Teardown Ind) message to the SGSN. Teardown Ind
indicates whether or not all PDP contexts associated with this PDP address shall be deactivated.

2) The SGSN sends a Deactivate PDP Context Request (TI, NSAPI) message to the MS. If NSAPI was not
included by the SGSN, then all PDP contexts associated with this Tl and PDP address are deactivated. The M
removes the PDP context(s) and returns a Deactivate PDP Context Accept (T1, NSAPI) message to the SGSN
NSAPI is included if received from the SGSN.

| 3) The SGSN returns a Delete PDP Context Response (TEID, Teardown Ind) message to the GGSN. If the MS w
using a dynamic PDP address allocated by the GGSN, and if the context being deactivated is the last PDP
context associated with this PDP address, then the GGSN releases this PDP address and makes it available fc
subsequent activation by other MSs. The Delete PDP Context messages are sent over the backbone network.
SGSN may not wait for the response from the MS before sending the Delete PDP Context Response message

3) For UMTS, the radio access bearer release procedure is executed.

9.24.4 Anonymous Access PDP Context Deactivation Initiated by MS Procedure

The MS shall not issue explicit deactivation request messages to delete anonymous contexts in the network. Instead,
READY timer shall be used as an implicit deactivation timer to save signalling traffic on the radio interface.

| The Anonymous Access PDP Context Deactivation Initiated by MS procedure is illustrated in Figure-28Figash 73
step is explained in the following list.

MS SGSN GGSN

1. READY timer expiry

2. Delete AA PDP anext Request

2. Delete AA PDP Context Response

Figure 2873-: Anonymous Access PDP Context Deactivation Initiated by MS Procedure
1) The READY timer expires in the MS and SGSN.
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2) The SGSN sends a Delete AA PDP Context Request (AA-TEID) message. The GGSN removes the PDP conte
and returns a Delete AA PDP Context Response (AA-TEID) message to the SGSN. The GGSN releases this
PDP address and makes it available for subsequent anonymous activation by other MSs.

9.245 Anonymous Access PDP Context Deactivation Initiated by GGSN Procedure

If the GGSN detects a misuse or fraud of the anonymous context as described in subclause "Anonymous Access PDI
Context Activation Procedure”, step 2, it shall initiate the deactivation independently of the READY timer expiry.

If the anonymous server detects a misuse or fraud, it may request the GGSN to deactivate the AA context. The methc
that the anonymous server uses to inform the GGSN is outside the scope of the GSM specifications.

| The Anonymous Access PDP Context Deactivation Initiated by GGSN procedure is illustrated in Figure-30Figure 74
Each step is explained in the following list.

MS SGSN GGSN

4. Delete AA PDP Context Reest

j. Deactivate AA PDP, Context Ré@est

3. Deactivate AA PDf Context Aqute
4. Delete AA PDP ngtext Remanse

Figure 3074-: Anonymous Access PDP Context Deactivation Initiated by GGSN Procedure

1) The GGSN sends a Delete AA PDP Context Request (AA-TEID) message to the SGSN.

2) The SGSN may send an Identity Request (Identity Type = IMSI or IMEI) message to the MS. The MS shall
respond with an Identity Response (IMSI or IMEI) message.

3) The SGSN sends a Deactivate AA PDP Context Request (Tl) message to the MS. The MS removes the PDP
context and returns a Deactivate AA PDP Context Accept (TI) message to the SGSN.

| 4) The SGSN returns a Delete AA PDP Context Response (AA-TEID) message to the GGSN. The GGSN release
this PDP address and makes it available for subsequent activation by other MSs. The Delete AA PDP Context
messages are sent over the backbone network. The SGSN may not wait for the accept from the MS before
sending the Delete AA PDP Context Response message.

9.3 Packet Routeing and Transfer Function

The packet routeing and transfer function:

- routes and transfers packets between a mobile TE and an external network, i.e., between reference point R an
reference point Gi;

- routes and transfers packets between mobile TE and other GPRS PLMN, i.e., between reference point R and
reference point Gi via interface Gp; and

- routes and transfers packets between TEs, i.e., between the R reference point in different MSs.

The PDP PDUs shall be routed and transferred between the MS and the GGSN as N-PDUs. The maximum size of ez
N-PDU shall be 1 500 octets [FFS]. When the MS or the GGSN receives a PDP PDU that is not larger than the
maximum N-PDU size, then the PDP PDU shall be routed and transferred as one N-PDU. When the MS or the GGSH
receives a PDP PDU that is larger than the maximum N-PDU size, then the PDP PDU shall be segmented, discarded
rejected, depending on the PDP type and the implementation. The packet data protocol in the MS may limit the
maximum size of the PDP PDUs that are routed and transferred, e.g., due to MS memory limitations.

Between the 2G-SGSN and the MS, PDP PDUs are transferred with SNDCP. Between the 3G-SGSN and the MS, PI
PDUs are transferred with GTP-U and PDCP.
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Between the SGSN and the GGSN, PDP PDUs are routed and transferred with either the TCP/IP or the UDP/IP
protocols. The GPRS Tunnelling Protocol transfers data through tunnels. A tunnel is identified by a tijpwiet en
identifier (TEID) and a GSN address.

To support roaming subscribers, and for forward compatibility, the SGSN is not required to knomntiked PDP.
Every SGSN shall have the capability to transfer PDUs belonging to PDPs not supported in the PLMN of the SGSN.
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13.2 SGSN

SGSN maintains MM context and PDP context information for MSs in the STANDBY, READY, PMM-IDLE, and

PMM-CONNECTED states. Table-3+FablesBows the context fields for one MS.

Table 16: SGSN MM and PDP Contexts

Field Description GPRS UMTS
IMSI IMSI is the main reference key. X X
MM State Mobility management state, IDLE, STANDBY, READY, X X
PMM-DETACHED, PMM-IDLE, or PMM-CONNECTED.
P-TMSI Packet Temporary Mobile Subscriber Identity. X X
P-TMSI Signature A signature used for identification checking purposes. X X
IMEI International Mobile Equipment Identity X X
MSISDN The basic MSISDN of the MS. X X
Routeing Area Current routeing area. X X
Cell Identity Current cell in READY state, last known cell in STANDBY or IDLE X [FFS]
state.
Cell Identity Age Time elapsed since the last LLC PDU was received from the MS X [FFS]
at the SGSN.
VLR Number The VLR number of the MSC/VLR currently serving this MS. X X
New SGSN Address The IP address of the new SGSN where buffered and not sent X X
N-PDUs should be forwarded to.
Authentication Triplets Authentication and ciphering parameters. X X
Authentication Vectors Authentication and ciphering parameters for UMTS. X
Kc Currently used ciphering key. X
CKSN Ciphering key sequence number of Kc. X
Ciphering algorithm Selected ciphering algorithm. X
CK Currently used ciphering key. X
IK Currently used integrity key. X
KSI Key Set Identifier. X
Radio Access Classmark MS radio access capabilities. X
SGSN Classmark MS network capabilities. X X
DRX Parameters Discontinuous reception parameters. X
MNRG Indicates whether activity from the MS shall be reported to the X X
HLR.
NGAF Indicates whether activity from the MS shall be reported to the X X
MSC/VLR.
PPF Indicates whether paging for PS and CS services can be initiated. X X
SMS Parameters SMS-related parameters, e.g., operator-determined barring. X X
Recovery Indicates if HLR or VLR is performing database recovery. X X
Radio Priority SMS The RLC/MAC radio priority level for uplink SMS transmission. X
Each MM context contains zero or more of the following PDP contexts:
PDP Context Identifier Index of the PDP context. X X
PDP State Packet data protocol state, INACTIVE or ACTIVE. X X
PDP Type PDP type, e.g., X.25, PPP, or IP. X X
PDP Address PDP address, e.g., an X.121 address. X X
APN Subscribed The APN received from the HLR. X X
APN in Use The APN currently used. X X
NSAPI Network layer Service Access Point Identifier. X X
Tl Transaction Identifier. X X
TEID for Gn/Gp Tunnel Endpoint Identifier: for Gn/Gp X X
TEID for lu Tunnel Endpoint Identifier for lu X
GGSN Address in Use The IP address of the GGSN currently used. X X
VPLMN Address Allowed Specifies whether the MS is allowed to use the APN in the domain X X
of the HPLMN only, or additionally the APN in the domain of the
VPLMN.
QoS Profile Subscribed The quality of service profile subscribed. X X
QoS Profile Requested The quality of service profile requested. X X
QoS Profile Negotiated The quality of service profile negotiated. X X
TFT [FFS] Traffic flow template. X X
Radio Priority The RLC/MAC radio priority level for uplink user data X
transmission.
Packet Flow Id Packet flow identifier. X
Send N-PDU Number SNDCP sequence number of the next downlink N-PDU to be sent X
to the MS.
Receive N-PDU Number SNDCP sequence number of the next uplink N-PDU expected X
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from the MS.

SND GTP-U sequence number of the next downlink N-PDU to be sent X X
to the MS.

SNU GTP-U sequence number of the next uplink N-PDU to be sent to X X
the GGSN.

Charging Id Charging identifier, identifies charging records generated by X X
SGSN and GGSN.

Reordering Required [FFS] Specifies whether the SGSN shall reorder N-PDUs before X X
delivering the N-PDUs to the MS.

RNC Address in Use The IP address of the RNC currently used. X

In case of anonymous access (GPRS only) the SGSN maintains the MM context and PDP context information for MS

in READY state, Table-3Fableshows the context fields for one MS.

Table 3#: SGSN MM and PDP Contexts for Anonymous Access

Field Description

A-TLLI Auxiliary Temporary Logical Link Identity.
AA-TEID Anonymous Access Tunnel Endpoint Identifier.
Routeing Area Current routeing area.

Cell Identity Current cell.

PDP Type PDP type, e.g., X.25, PPP, or IP.

PDP Address PDP address, e.g., an X.121 address.

APN in Use The APN currently used.

NSAPI Network layer Service Access Point Identifier.
Tl Transaction Identifier.

GGSN Address in Use

The IP address of the GGSN currently used.

QoS Profile Requested

The quality of service profile requested.

QoS Profile Negotiated

The quality of service profile negotiated.

Radio Priority

The RLC/MAC radio priority level for uplink user data transmission.

Packet Flow Id

Packet flow identifier.

Send N-PDU Number

SNDCP sequence number of the next downlink N-PDU to be sent to the MS.

Receive N-PDU Number

SNDCP sequence number of the next uplink N-PDU expected from the MS.

SND

GTP sequence number of the next downlink N-PDU to be sent to the MS.

SNU

GTP sequence number of the next uplink N-PDU to be sent to the GGSN.

Charging Id

Charging identifier, identifies charging records generated by SGSN and GGSN.

Reordering Required

Specifies whether the SGSN shall reorder N-PDUs before delivering the N-PDUs to the
MS.
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13.3 GGSN

GGSN maintains activated PDP contexts. Table-5Tableo@/s the PDP context fields for one PDP Address.

Table 58: GGSN PDP Context

Field Description GPRS UMTS
IMSI International Mobile Subscriber Identity. X X
NSAPI Network layer Service Access Point Identifier. X X
MSISDN The basic MSISDN of the MS. X X
PDP Type PDP type, e.g., X.25, PPP, or IP. X X
PDP Address PDP address, e.g., an X.121 address. X X
Dynamic Address Indicates whether PDP Address is static or dynamic. X X
APN in Use The APN Network Identifier currently used. X X
TEID Tunnel Endpoint Identifier X X
TFT Traffic flow template. X X
QoS Profile Negotiated The quality of service profile negotiated. X X
SGSN Address The IP address of the SGSN currently serving this MS. X X
MNRG Indicates whether the MS is marked as not reachable for PS at X X
the HLR.
Recovery Indicates if the SGSN is performing database recovery. X X
SND GTP-U sequence number of the next downlink N-PDU to be sent X X
to the MS.
SNU GTP-U sequence number of the next uplink N-PDU to be received X X
from the SGSN.
Charging Id Charging identifier, identifies charging records generated by X X
SGSN and GGSN.
Reordering Required [FFS] Specifies whether the GGSN shall reorder N-PDUs received from X X
the SGSN.

If a PDP context is enabled for network-requested PDP context activation, then IMSI, PDP Type, PDP Address, SGS
Address and MNRG contain valid information also when the PDP context is inactive and when the MS is GPRS-
detached.

In case of anonymous access (GPRS only) the GGSN maintains activated PDP contexts—Fablesfidablén® PDP
context fields for one MS.

Table 79: GGSN PDP Context for Anonymous Access

Field Description

AA-TEID Anonymous Access Tunnel End point Identifier.

PDP Type PDP type, e.g., X.25, PPP, or IP.

PDP Address PDP address, e.g., an X.121 address.

APN in Use The APN Network Identifier currently used.

QoS Profile Negotiated The quality of service profile negotiated.

SGSN Address The IP address of the SGSN serving this MS.

SND GTP-U sequence number of the next downlink N-PDU to be sent to the MS.
SNU GTP-U sequence number of the next uplink N-PDU to be sent to the GGSN.
Charging Id Charging identifier, identifies charging records generated by SGSN and GGSN.
Reordering Required Specifies whether the GGSN shall reorder N-PDUs received from the SGSN.

A GGSN that supports anonymous access shall have a list of server addresses that are allowed to be accessed by
anonymous MSs. The method to maintain the list of the servers is outside the scope of the present document.

14.3  NSAPI and TLLI for GPRS

The Network layer Service Access Point Identifier (NSAPI) and Temporary Logical Link Identity (TLLI) are used for
network layer routeing. An NSAPI / TLLI pair is unambiguous within a routeing area.

In the MS, NSAPI identifies the PDP-SAP. In the SGSN and GGSN, NSAPI identifies the PDP context associated wit
a PDP address. Between the MS and SGSN, TLLI unambiguously identifies the logical link.
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When the MS requests the activation of a PDP context, the MS selects one of its unused NSAPIs.

: o Lidentifier (TID).

For example (shown figuratively below), an X.25 packet is received by the MS from a connected TE at the X.121
address SAP. The X.25 PDU is encapsulated and NSAPI is initialised to NSAPI-1. TLLI is set to the MS's TLLI before
the encapsulated X.25 packet is passed to the SNDC function.

GPRS MS
Gi
| X.121 address SAP| GGSN associated withf = X.25/
X.121 address : X.75
NSAPI-1

{TLLI — sGsN

NSAPI-2 - - Gi
GGSN associated withf P

IP address
| IP address SAP |

’ Figure 3294 Use of NSAPI and TLLI

Within a routeing area, there is a one-to-one correspondence between TLLI and IMSI that is only known in the MS an
SGSN. Ifit is not clear from the context which routeing area a TLLI belongs to, then TLLI is used together with RAI.
TLLI is derived from a P-TMSI, and does then provide user identity confidentiality as described in subclause "User
Identity Confidentiality".

The TLLI address range is divided into four ranges: Local, Foreign, Random, and Auxiliary. The TLLI structure allows
the MS and SGSN to deduce the range that a TLLI belongs to. A Local TLLI is derived from the P-TMSI allocated by
the SGSN, and is valid only in the RA associated with the P-TMSI. A Foreign TLLI is derived from a P-TMSI
allocated in another RA. A Random TLLI is selected randomly by the MS, and is used when the MS does not have a
valid P-TMSI available, or when the MS originates an anonymous access. An Auxiliary TLLI is selected by the SGSN
and is used by the SGSN and MS to unambiguously identify an Anonymous Access MM and PDP Context.

If the MS has a valid P-TMSI associated with the RA where the MS is currently located, then the MS shall use a Loca
TLLI derived from its P-TMSI, unless the MS performs a GPRS attach.

If the MS does not have a valid P-TMSI associated with the current RA, or if the MS performs a GPRS attach, then it
shall derive a Foreign TLLI from its P-TMSI, or allocate a Random TLLI if no valid P-TMSI is available.

When a TLLI is exchanged between the MS and an SGSN, then the TLLI is transmitted at the RLC/MAC layer within
the Um protocol stack, and at the BSSGP layer within the Gb protocol stack. NSAPI is transmitted within the SNDCP
layer in the user plane, and within the GMM/SM layer in the control plane. NSAPI is represented by a transaction
identifier (T1) in some SM signalling messages. The Tl is dynamically allocated by the MS for MS-requested (AA)
PDP context activation, and by the network for network-requested PDP context activation. The Tl is deallocated wher
a PDP context has been deactivated. Tl usage is defined in UMTS 24.007 and UMTS 24.008.

By default, unless explicitly specified in the procedures, the TLLI transmitted at the RLC/MAC and BSSGP layers shal
be used to identify the MS.

14.4  NSAPI, RB identity and RAB ID for UMTS

The Network layer Service Access Point Identifier (NSAPI) is used for network layer routing. In the MS, NSAPI
identifies the PDP-SAP. In the SGSN and GGSN, NSAPI identifies the PDP context, and in the RNC, NSAPI identifie
the RNC RAB context. Radio Bearer identity (RB identity) is used to identify the Uu interface logical channel
associating with the Radio Access Bearer. Radio Access Bearer Identifier (RAB ID) is used to identify the Iu interface
logical channel associating with the Radio Access Bearer.

In Packet Domain, a network allocates one Radio Access Bearer for one PDP context. In addition, one Uu interface
logical radio bearer is allocated for one Radio Access Bearer,
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Gi
UMTS UE GGSN associated withf . X.25/
X.121 address PDP i X775
| X.121 address PDP]
RNC 3G-SGSN

NSAPI-1| { NSAPI-1 | { NSAPI-1 | NSAPI-1

RB identity| { RB identity} RABID | [ RABID

Access Stratum
RB identity] [RB identity| | RABID | [ RABID
1 [ 1 [ 1 .
NSAPI-2 NSAPI-2 NSAPI-2 NSAPI-2
IP address PDP SAP GGSN associated withf Gi
IP address PDP 1P

Figure X: Use of NSAPI, RB identity and RAB ID

When the MS requests the activation of a PDP context, the MS selects one of its unused NSAPIs. When the SGSN
initiates RAB assignment procedure, the SGSN shall allocate RAB ID(s) in which NSAPI(s) are used as those values
order to recognise them in RNC.

14.45 PDP Address

A packet-domain subscriber identified by an IMSI, shall have one or more network layer addresses, i.e., PDP address
temporarily and/or permanently associated with it that conforms to the standard addressing scheme of the respective
network layer service used, e.g.:

- an IP version 4 address;
- an IP version 6 address; or
- an X.121 address.

PDP addresses are activated and deactivated through MM procedures described in subclause "PDP Context Activation,
Modification, and Deactivation Functions".

1456 TEID

A Tunnel Ermpoint Identifier (THED) is used by the GPRS Tunnelling protocol between GSNs and betweent®NCs
identify a-PBP A-TD-consists-of an-tMShand-an-NSAPL-The combination-of- tMSl-and-N Rriquely
identifies-a-single PBP-contetxinnel ewlpoint in the receiving GTP-C or GTP-U protocol entity and identify a PDP
context. The receiving end side of a GTP tunnel locally assigns the TEID value the transmitting side has to use. The
TEID values are exchanged between tunndpeints using the control GTP-C (or RANAP, over the lu) messages

aValdalVa A -

The TEID is forwarded to the GGSN upon PDP Context Activation and it is used in subsequent tunnelling of user date
between the GGSN and the SGSN to identify the MS's PDP contexts in the SGSN and GGSN. The TEID is also usec
forward N-PDUs from the old SGSN to the new SGSN at and after an inter SGSN routeing area update. In UMTS, the
TEID is also forwarded to the RNC upon RAB assignment and it is used in subsequent tunneling of user data betweel
the 3G-SGSN and the RNC to identify the MS’s PDP contexts in the SGSN and the MS’s RNC RAB contexts in the
RNC. It is also used to forward N-PDUs from the SRNC to the target RNC at SRNS relocation.

In the anonymous access case, AA-TEID is allocated locally by the SGSN. An BAebESists of an A-TLLI and an
NSAPI similar to TEID. Since the IMSI is longer than A-TLLI, the unused digits shall be used to create a unique
identity within one PLMN. The allocated AA-TEID shall not collide with thdD'&ddress space.
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9.2.3 Modification Procedures

An MS or GGSN can request, or an SGSN can decide, possibly triggered by the HLR as explained in
subclause "Insert Subscriber Data Procedure”, to modify parameters that were negotiated during an
activation procedure for one or several PDP contexts. The following parameters can be modified:

- QoS Negotiated;

- Radio Priority;
- Packet Flow Id; and
- PDP Address (in case of the GGSN-initiated modification procedure).

- TFT (in case of MS-initiated modification procedure).

The SGSN can request the modification of parameters by sending a Modify PDP Context Request
message to the MS.

A GGSN can request the modification of parameters by sending an Update PDP Context Request
message to the SGSN.

An MS can request the modification of parameters by sending a Modify PDP Context Request message
to the SGSN.

9.23.3 MS-Initiated PDP Context Modification Procedure

The MS-Initiated PDP Context Modification procedure is illustrated in Figure 1. Each step is explained
in the following list.

| ms | [ umran | | sesN | | GGSN |

1. Modify PDP Context Request

2. Update PDP C&ntext Request

2. Update PDP Context Response

4. Radio Access |Bearer Modification
| P« >

<5. Modify PDP Context Accept

Figure 2: MS-Initiated PDP Context Modification Procedure

1) The MS sends a Modify PDP Context Request (TI, NSAPI, QoS RequéEfBdmessage to
the SGSNEither a TFT or the QoS Requested, or both may be incl@#8 Requested
indicates the desired QoS profilehile the TFT indicates the TFT that is to be added or
modified or deleted from the PDP context

2) 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 (TID, QoS
Negotiated TFT) message to the GGSN. If QoS Negotiagad/or the TFTeceived from the
SGSN is incompatible with the PDP context being modified (e.g., the reliability class is
insufficient to support the PDP tyjpe the TET contains inconsistent packet filfetsen the
GGSN rejects the Update PDP Context Request. The compatible QoS profiles are configured by
the GGSN operator.

3) The GGSN may further restrict QoS Negotiated given its capabilities and the curretit load.
shall further store, modify or delete the TFT of that PDP context as indicated in th&He-T.
GGSN stores QoS Negotiated and returns an Update PDP Context Response (TID, QoS
Negotiated) message.

4) For UMTS, the radio access bearer modification procedure may be executed.



5) The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns a
Modify PDP Context Accept (TI, NSAPI, QoS Negotiated, Radio Priority, Packet Flow Id)
message to the MS.

NOTE: If the SGSN does not accept QoS Requested, then steps 2 and 3 of this procedure are skipped,
and the existinoS Negotiated is returned to the MS in step 4.
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1 Scope

The present document defines the stage-2 service description for the packet domain, which includes the General Packet
Radio Service (GPRS) in GSM, and the packet side of UMTS. CCITT 1.130 [29] describes a three-stage method for
characterisation of telecommunication services, and CCITT Q.65 [31] defines stage 2 of the method.

This document does not cover the Access Network functionality. GSM 03.64 [11] contains an overall description of the
GSM GPRS Access Network. UMTS 25.301 contains an overall description of the UMTS Terrestrial Radio Access
Network.

2 References

[All references need to be checked once release 99 stabilizes.]

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 a specific reference, subsequent revisions do not apply.
- For a non-specific reference, the latest version applies.

- A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same

number.

[1] GSM 01.04: "Digital cellular telecommunications system (Phase 2+); Abbreviations and
acronyms".

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

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

[4] UMTS 23.003: "Numbering, addressing and identification".

[5] UMTS 23.007: "Restoration procedures".

[5b] UMTS 23.0163fd Generation Partnership Project; Subsciber Data Management; Stage 2".

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

[7] UMTS 23.022: "Functions related to Mobile Station (MS) in idle mode and group receive mode".

[8] UMTS 23.040: "Technical realization of the Short Message Service (SMS); Point-to-Point (PP)".

[8b] UMTS 23.078: "3rd Generation Partnership Project; Customised Applications for Mobile Network
Enhanced Logic (CAMEL) Phase 3 — Stage 2".

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

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

[13] UMTS 24.008: "Mobile radio interface layer 3 specification; Core Network Protocols — Stage 3".

3GPP



3G TS 23.060 version 3.1.0 3 3G TS 23.060 version 3.1.0 (1999-10)

[14] GSM 04.60: "Digital cellular telecommunications system (Phase 2+); General Packet Radio
Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control /
Medium Access Control (RLC/MAC) protocol”.

[15] GSM 04.64: "Digital cellular telecommunications system (Phase 2+); General Packet Radio
Service (GPRS); Mobile Station (MS) — Serving GPRS Support Node (SGSN); Logical Link
Control (LLC) layer specification".
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Dependent Convergence Protocol (SNDCP)".

[17] UMTS 27.060: "General Packet Radio Service (GPRS); Mobile Station (MS) supporting GPRS".
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Base Station System (MSC - BSS) interface: Layer 3 specification”.

[19] GSM 08.14: "Digital cellular telecommunications system (Phase 2+); General Packet Radio
Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN) interface; Gb
interface layer 1".
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Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN) interface;
Network Service".
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Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN); BSS GPRS
Protocol (BSSGP)".

[22] GSM 08.60: "Digital cellular telecommunications system (Phase 2+); Inband control of remote
transcoders and rate adaptors for Enhanced Full Rate (EFR) and full rate traffic channels."

[23] UMTS 29.002: "Mobile Application Part (MAP) specification”.

[24] UMTS 29.016: "General Packet Radio Service (GPRS); Serving GPRS Support Node (SGSN) -
Visitors Location Register (VLR); Gs interface network service specification”.

[25] UMTS 29.018: "General Packet Radio Service (GPRS); Serving GPRS Support Node (SGSN) -
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3 Definitions, abbreviations and symbols

3.1 Definitions
Refer to UMTS 22.060 and UMTS 25.401.

2G- / 3G- The prefixes 2G- and 3G- refers to functionality that supports only GSM GPRS or UMTS,
respectively, e.g., 2G-SGSN refers only to the GSM GPRS functionality of an SGSN. When the
prefix is omitted, reference is made independently from the GSM GPRS or UMTS functionality.

3.2 Abbreviations

For the purposes of the present document the following abbreviations apply. Additional applicable abbreviations can be
found in GSM 01.04 [1].

AA Anonymous Access

APN Access Point Name

ATM Asynchronous Transfer Mode

AUTN Authentication Token

BG Border Gateway

BSSAP+ Base Station System Application Part +
BSSGP Base Station System GPRS Protocol
BVCI BSSGP Virtual Connection Identifier
CCcu Channel Codec Unit

CDR Call Detail Record

CGF Charging Gateway Functionality

CaGl Cell Global Identification

CK Cipher Key

CS Circuit Switched

DHCP Dynamic Host Configuration Protocol
DNS Domain Name System

EGPRS Enhanced GPRS

GEA GPRS Encryption Algorithm

GGSN Gateway GPRS Support Node
GMM/SM GPRS Mobility Management and Session Management
gprsSSF GPRS Service Switching Function
gprs-CSi GPRS CAMEL Subscription Information
gsmSCF GSM Sercvice Control Function
GSIM GSM Service Identity Module

GSN GPRS Support Node

GTP GPRS Tunnelling Protocol

GTP-C GTP Control Plane

GTP-U GTP User Plane

ICMP Internet Control Message Protocol
IETF Internet Engineering Task Force
IHOSS Internet-Hosted Octet Stream Service
IK Integrity Key

IP Internet Protocol

IPv4 Internet Protocol version 4

IPv6 Internet Protocol version 6

IPX Internet Packet eXchange

ISP Internet Service Provider

KSI Key Set Identifier

L2TP Layer-2 Tunnelling Protocol

LL-PDU LLC PDU

LLC Logical Link Control

MAC Medium Access Control

MIP Mobile IP
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MNRF Mobile station Not Reachable Flag

MNRG Mobile station Not Reachable for GPRS flag
MNRR Mobile station Not Reachable Reason
MTP2 Message Transfer Part layer 2

MTP3 Message Transfer Part layer 3

NGAF Non-GPRS Alert Flag

NS Network Service

NSAPI Network layer Service Access Point Identifier
NSS Network SubSystem

OSP Octet Stream Protocol

P-TMSI Packet TMSI

PCU Packet Control Unit

PDCH Packet Data CHannel

PDCP Packet Data Convergence Protocol

PDN Packet Data Network

PDP Packet Data Protocol, e.g., IP or X.25 [34]
PDU Protocol Data Unit

PPF Paging Proceed Flag

PPP Point-to-Point Protocol

PTM Point To Multipoint

PTP Point To Point

PVC Permanent Virtual Circuit

RA Routeing Area

RAC Routeing Area Code

RAI Routeing Area ldentity

RANAP Radio Access Network Application Protocol
RLC Radio Link Control

RNS Radio Network Subsystem

RNTI Radio Network Temporary ldentity

RRC Radio Resource Control

SGSN Serving GPRS Support Node

SM Short Message

SM-SC Short Message service Service Centre

SMS-GMSC Short Message Service Gateway MSC
SMS-IWMSC  Short Message Service Interworking MSC

SN-PDU SNDCP PDU

SNDC SubNetwork Dependent Convergence
SNDCP SubNetwork Dependent Convergence Protocol
TCAP Transaction Capabilities Application Part
TCP Transmission Control Protocol

TFT Traffic Flow Template

TID Tunnel Identifier

TLLI Temporary Logical Link Identity

TOM Tunnelling Of Messages

TRAU Transcoder and Rate Adaptor Unit

UDP User Datagram Protocol

UEA UMTS Encryption Algorithm

UIA UMTS Integrity Algorithm

URA UTRAN Registration Area

USIM User Service Identity Module

UTRAN UMTS Terrestrial Radio Access Network

4 Main Concepts

The packet domain uses a packet-mode technique to transfer high-speed and low-speed data and signalling in an
efficient manner. The packet domain optimises the use of network and radio resources. Strict separation between the
radio subsystem and network subsystem is maintained, allowing the network subsystem to be reused with other radio
access technologies.
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A common packet domain Core Network is used for both GPRS and UMTS. This common Core Network provides
packet-switched (PS) services and is designed to support several quality of services levels in order to allow efficient
transfer of non real-time traffic (e.g., intermittent and bursty data transfers, occasional transmission of large volumes of
data) and real-time traffic (e.g., voice, video). Applications based on standard data protocols and SMS are supported,
and interworking is defined with IP networks and X.25 networks. Charging should be flexible and allow to bill
according to the amount of data transferred, the QoS supported, and the duration of the connection.

The Serving GPRS Support Node (SGSN) keeps track of the individual MSs' location and performs security functions
and access control. The SGSN is connected to the GPRS base station system through the Gb interface and/or to the
UMTS Radio Access Network through the lu interface.

The Gateway GPRS Support Node (GGSN) provides interworking with external packet-switched networks, and is
connected with SGSNs via an IP-based packet domain PLMN backbone network.

The Charging Gateway Functionality (CGF) collects charging records from SGSNs and GGSNs.
The HLR contains GPRS and UMTS subscriber information.
The SMS-GMSCs and SMS-IWMSCs support SMS transmission via the SGSN.

Optionally, the MSC/VLR can be enhanced for more-efficient co-ordination of packet-switched and circuit-switched
services and functionality: e.g., combined GPRS and non-GPRS location updates.

In order to access the PS services, an MS shall first make its presence known to the network by performing a PS attach.
This makes the MS available for SMS over PS, paging via the SGSN, and notification of incoming PS data.

In order to send and receive PS data, the MS shall activate the Packet Data Protocol context that it wants to use. This
operation makes the MS known in the corresponding GGSN, and interworking with external data networks can
commence.

User data is transferred transparently between the MS and the external data networks with a method known as
encapsulation and tunnelling: data packets are equipped with PS-specific protocol information and transferred between
the MS and the GGSN. This transparent transfer method lessens the requirement for the PLMN to interpret external data
protocols, and it enables easy introduction of additional interworking protocols in the future.

SGSN node also interfaces via gprsSSF with gsmSCF for option CAMEL session and cost control service support.

5 General Packet Domain Architecture and
Transmission Mechanism

541 Packet Domain Core Network Nodes

A GPRS Support Node (GSN) contains functionality required to support GPRS and/or to support UMTS packet domain
functionality. In one PLMN, there may be more than one GSN.

The Gateway GPRS Support Node (GGSN) is the node that is accessed by the packet data network due to evaluation of
the PDP address. It contains routeing information for attached GPRS users. The routeing information is used to tunnel
N-PDUs to the MS's current point of attachment, i.e., the Serving GPRS Support Node. The GGSN may request location
information from the HLR via the optional Gc interface. The GGSN is the first point of PDN interconnection with a

GSM PLMN supporting GPRS (i.e., the Gi reference point is supported by the GGSN). GGSN functionality is common
for GPRS and for the UMTS packet domain.

The Serving GPRS Support Node (SGSN) is the node that is serving the MS. The SGSN supports GPRS (i.e., the Gb
interface is supported by the SGSN) and/or UMTS (i.e., the lu interface is supported by the SGSN). At GPRS attach, the
SGSN establishes a mobility management context containing information pertaining to e.g., mobility and security for the
MS. At PDP Context Activation, the SGSN establishes a PDP context, to be used for routeing purposes, with the GGSN
that the subscriber will be using.
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The SGSN and GGSN functionalities may be combined in the same physical node, or they may reside in different
physical nodes. SGSN and GGSN contain IP or other (operator's selection, e.g., ATM-SVC routeing functionality, and
they may be interconnected with IP routers. When SGSN and GGSN are in different PLMNs, they are interconnected
via the Gp interface. The Gp interface provides the functionality of the Gn interface, plus security functionality required
for inter-PLMN communication. The security functionality is based on mutual agreements between operators.

The SGSN may send location information to the MSC/VLR via the optional Gs interface. The [FFS: 2G-]SGSN may
receive paging requests from the MSC/VLR via the Gs interface.

SGSN nodes also interface with SCF for optional CAMEL cost control. Depending on result from CAMEL interaction
the session and packet data transfer may proceed normally. This also applies if the SGSN node does not support
CAMEL interaction. Otherwise interaction with gsmSCF will continue as described in UMTS 23.078 [8b]. In this
specification only the points in the signalling procedures are indicated for interwork with SCF.

6 Mobility Management Functionality

6.5.1 GPRS Attach Function

A GPRS attach is made to the SGSN. A GPRS-attached MS makes IMSI attach via the SGSN with the combined RA /
LA update procedure if the network operation mode is I. In network operation modes Il and Ill, or if the MS is not
GPRS-attached, then the MS makes IMSI attach as already defined in GSM. An IMSI-attached MS in class-A mode of
operation engaged in a CS connection shall use the (non-combined) GPRS Attach procedure when it performs a GPRS
attach.

In the attach procedure, the MS shall provide its identity and an indication of which type of attach that is to be executed.
The identity provided to the network shall be the MS's Packet TMSI (P-TMSI) or IMSI. P-TMSI and the RAI associated
with the P-TMSI shall be provided if the MS has a valid P-TMSI. If the MS does not have a valid P-TMSI, then the MS
shall provide its IMSI. The different types of attach are GPRS attach and combined GPRS / IMSI attach.

At the RLC/MAC layer, the MS shall identify itself with a Local or Foreign TLLI if the MS is already GPRS-attached
and is performing an IMSI attach. Otherwise, the MS shall identify itself with a Foreign TLLI, or a Random TLLI if a
valid P-TMSI is not available. The Foreign or Random TLLI is used as an identifier during the attach procedure until a
new P-TMSI is allocated.

After having executed the GPRS attach, the MS is in READY state and MM contexts are established in the MS and the
SGSN. The MS may then activate PDP contexts as described in subclause "Activation Procedures".

An IMSl-attached MS that can only operate in class-C mode of operation shall follow the normal IMSI detach
procedure before it makes a GPRS attach. A GPRS-attached MS in class-C mode of operation shall always perform a
GPRS detach before it makes an IMSI attach.

If the network operates in mode | (see subclause "Paging Co-ordination"), then an MS that is both GPRS-attached and
IMSI-attached shall perform the Combined RA / LA Update procedures.

If the network operates in mode Il or lll, then a GPRS-attached MS that has the capability to be simultaneously GPRS-
attached and IMSI-attached shall perform the (non-combined) Routeing Area Update procedures, and either:

- access the non-GPRS common control channels for CS operation (the way that CS operation is performed in
parallel with GPRS operation is an MS implementation issue outside the scope of the present document); or

- if CS operation is not desired, depending on system information that defines whether or not explicit detach shall
be used, either:

- avoid all CS signalling (in which case the MS may be implicitly IMSI detached after a while); or

- perform an explicit IMSI detach via the non-GPRS common control channels (if the MS was already IMSI-
attached).
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The Combined GPRS / IMSI Attach procedure is illustrated in Figure 1. Each step is explained in the following list.

new old
| Ms || BSS || newSGSN|| oldSGSN || GGSN | | EIR | | MSCVLR | | HIR || MSCVLR
1. Attach Request
2Ident|f|c tion Request
% \dentification Response
3. ldentity Request
< y Req
3. Identity Response
4. Authentjcation
- - -
5. IMEI Check
- - -
6a. Update Lacation
|
6b. Cancel Location
g
6c. Cancel Location Ack
|
6d. Insert Subscriber Data
g
6e. Insert Subscriber Data |Ack >
6f. Update Location Ack
g
7a. Location Update Request >

7b. Update Location
>

7c. Cancel Location
>

7d. Cancel Location Ack
|

7e. Insert Subscriber Data

7f. Insert Subscriber Data Ack
|

Lq. Update Location Ack

—

7h. Location Update Accep
-

C1

8. Attach Accept
Bl

9. Attach Complete
L

10. TMSI Reallocation Complete

Figure 1: Combined GPRS / IMSI Attach Procedure

1) The MS initiates the attach procedure by the transmission of an Attach Request (IMSI or P-TMSI and old RAI,
Classmark, CKSN, Attach Type, DRX Parameters, old P-TMSI Signature) message to the SGSN. IMSI shall be
included if the MS does not have a valid P-TMSI available. If the MS has a valid P-TMSI, then P-TMSI and the
old RAI associated with P-TMSI shall be included. Classmark contains the MS's GPRS multislot capabilities and
supported GPRS ciphering algorithms in addition to the existing classmark parameters defined in GSM 04.08.
Attach Type indicates which type of attach that is to be performed, i.e., GPRS attach only, GPRS Attach while
already IMSI attached, or combined GPRS / IMSI attach. DRX Parameters indicates whether the MS uses
discontinuous reception or not. If the MS uses discontinuous reception, then DRX Parameters also indicate when
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2)

3)

4)

5)

6)

7

the MS is in a non-sleep mode able to receive paging requests and channel assignments. If the MS uses P-TMSI
for identifying itself and if it has also stored its old P-TMSI Signature, then the MS shall include the old P-TMSI
Signature in the Attach Request message.

If the MS identifies itself with P-TMSI and the SGSN has changed since detach, the new SGSN sends an
Identification Request (P-TMSI, old RAI, old P-TMSI Signature) to the old SGSN to request the IMSI. The old
SGSN responds with Identification Response (IMSI, Authentication Triplets). If the MS is not known in the old
SGSN, the old SGSN responds with an appropriate error cause. The old SGSN also validates the old P-TMSI
Signature and responds with an appropriate error cause if it does not match the value stored in the old SGSN.

If the MS is unknown in both the old and new SGSN, the SGSN sends an Identity Request (Identity Type =
IMSI) to the MS. The MS responds with Identity Response (IMSI).

The authentication functions are defined in the subclause "Security Function”. If no MM context for the MS
exists anywhere in the network, then authentication is mandatory. Ciphering procedures are described in
subclause "Security Function”. If P-TMSI allocation is going to be done, and if ciphering is supported by the
network, ciphering mode shall be set.

The equipment checking functions are defined in the subclause "Identity Check Procedures". Equipment
checking is optional.

If the SGSN number has changed since the GPRS detach, or if it is the very first attach, then the SGSN informs
the HLR:

a) The SGSN sends an Update Location (SGSN Number, SGSN Address, IMSI) to the HLR.

b) The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to
Update Procedure.

¢) The old SGSN acknowledges with Cancel Location Ack (IMSI). If there are any ongoing procedures for that
MS, the old SGSN shall wait until these procedures are finished before removing the MM and PDP contexts.

d) The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new SGSN.

e) The new SGSN validates the MS's presence in the (new) RA. If due to regional subscription restrictions the
MS is not allowed to attach in the RA, the SGSN rejects the Attach Request with an appropriate cause, and
may return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message to the HLR. If subscription
checking fails for other reasons, the SGSN rejects the Attach Request with an appropriate cause and returns
an Insert Subscriber Data Ack (IMSI, Cause) message to the HLR. If all checks are successful then the SGSN
constructs an MM context for the MS and returns an Insert Subscriber Data Ack (IMSI) message to the HLR.

f) The HLR acknowledges the Update Location message by sending an Update Location Ack to the SGSN after
the cancelling of old MM context and insertion of new MM context are finished. If the Update Location is
rejected by the HLR, the SGSN rejects the Attach Request from the MS with an appropriate cause.

If Attach Type in step 1 indicated GPRS Attach while already IMSI attached, or combined GPRS / IMSI attach,
then the VLR shall be updated if the Gs interface is installed. The VLR number is derived from the RA

information. The SGSN starts the location update procedure towards the new MSC/VLR upon receipt of the first
Insert Subscriber Data message from the HLR in step 6 d). This operation marks the MS as GPRS-attached in the
VLR.

a) The SGSN sends a Location Update Request (new LAI, IMSI, SGSN Number, Location Update Type)
message to the VLR. Location Update Type shall indicate IMSI attach if Attach Type indicated combined
GPRS / IMSI attach. Otherwise, Location Update Type shall indicate normal location update. The VLR
creates an association with the SGSN by storing SGSN Number.

b) If the LA update is inter-MSC, the new VLR sends Update Location (IMSI, new VLR) to the HLR.
c) If the LA update is inter-MSC, the HLR sends a Cancel Location (IMS]I) to the old VLR.
d) The old VLR acknowledges with Cancel Location Ack (IMSI).

e) Ifthe LA update is inter-MSC, the HLR sends Insert Subscriber Data (IMSI, GSM subscriber data) to the
new VLR.
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f) The VLR acknowledges with Insert Subscriber Data Ack (IMSI).

g) After finishing the inter-MSC location update procedures, the HLR responds with Update Location Ack
(IMSI) to the new VLR.

h) The VLR responds with Location Update Accept (VLR TMSI) to the SGSN.

8) The SGSN selects Radio Priority SMS, and sends an Attach Accept (P-TMSI, VLR TMSI, P-TMSI Signature,
Radio Priority SMS) message to the MS. P-TMSI is included if the SGSN allocates a new P-TMSI.

9) If P-TMSI or VLR TMSI was changed, the MS acknowledges the received TMSI(s) with Attach Complete
(P-TMSI, VLR TMSI).

10)If VLR TMSI was changed, the SGSN confirms the VLR TMSI re-allocation by sending TMSI Reallocation
Complete (VLR TMSI) to the VLR.

If the Attach Request cannot be accepted, the SGSN returns an Attach Reject (IMSI, Cause) message to the MS.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

Cl) CAMEL GPRS Attach Request

6.5.2 UMTS PS Attach Function

[It is an outstanding task to merge this subclause with "GPRS Attach Function".]

A PS-attached MS makes a CS attach via the SGSN with the combined RA / LA update procedure if the network
operates in mode I. In network operates in mode I, or if the MS is not PS-attached, then the MS makes a normal CS
attach. A CS-attached MS engaged in a CS connection shall use the (non-combined) PS Attach procedure when it
performs a PS attach.

In the attach procedure, the MS shall provide its identity and an indication of which type of attach that is to be executed.
The identity provided to the network shall be the MS's Packet TMSI (P-TMSI) or IMSI. P-TMSI and the RAI associated
with the P-TMSI shall be provided if the MS has a valid P-TMSI. If the MS does not have a valid P-TMSI, then the MS
shall provide its IMSI. The different types of attach are PS attach and combined PS / CS attach.

After having executed the PS attach, the MS is in the PMM-CONNECTED state and MM contexts are established in the
MS and the SGSN. The MS may then activate PDP contexts as described in subclause "Activation Procedures".

An CS-attached MS that cannot operate in CS/PS mode of operation shall follow the normal CS detach procedure before
it makes a PS attach. A PS-attached MS that cannot operate in CS/PS mode of operation shall perform a PS detach
before it makes a CS attach.

The Combined PS / CS Attach procedure is illustrated in Figure 1. Each step is explained in the following list.
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new old

MS | |UTRAN| | new SGSN| | old SGSN | | GGSN | [ EIR | | MSCVLR | | HLR | | MSCIVLR

1. Attach Request

2. ldentification Request

2. ldentification Response
o

3. ldentity Request
< y Req
3. Identity Response
4. Authentjcation
| - -
5. IMEI Check
- - -
6a. Update Lacation
|
6b. Cancel Location
g
6c. Cancel Location Ack
|
6d. Insert Subscriber Data
g
6e. Insert Subscriber Data |Ack >

6f. Update Location Ack
Bl

7a. Location Update Request

7b. Update Location
>

7c. Cancel Location
>

7d. Cancel Location Ack
|

7e. Insert Subscriber Data

7f. Insert Subscriber Data Ack
|

Lq. Update Location Ack

—

7h. Location Update Accep
-

C1

8. Attach Accept
Bl

9. Attach Complete >
10. TMSI Reallocation Complete

Figure 2: Combined PS / CS Attach Procedure

1) The MS initiates the attach procedure by the transmission of an Attach Request (IMSI or P-TMSI and old RAI,
Core Network Classmark, KSI, Attach Type, old P-TMSI Signature, Follow on request) message to the SGSN.
IMSI shall be included if the MS does not have a valid P-TMSI available. If the MS uses P-TMSI for identifying
itself and if it has also stored its old P-TMSI Signature, then the MS shall include the old P-TMSI Signature in
the Attach Request message. If the MS has a valid P-TMSI, then P-TMSI and the old RAI associated with
P-TMSI shall be included. KSI shall be included if the MS has valid security parameters. Core Network
Classmark is describe in subclause "Core Network Classmark". Follow on request shall be set by MS if there is
pending uplink traffic (signaling or user data). The SGSN may use, as an implementation option, the follow on
request indication to release or keep the lu connection after the completion of the PS Attach procedure.Attach
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3)

4)

5)

6)

7

Type indicates which type of attach that is to be performed, i.e., PS attach only, PS Attach while already CS
attached, or combined PS / CS attach.

If the MS identifies itself with P-TMSI and the SGSN has changed since detach, the new SGSN sends an
Identification Request (P-TMSI, old RAI, old P-TMSI Signature) to the old SGSN to request the IMSI. The old
SGSN responds with Identification Response (IMSI, Authentication vector). If the MS is not known in the old
SGSN, the old SGSN responds with an appropriate error cause. The old SGSN also validates the old P-TMSI
Signature and responds with an appropriate error cause if it does not match the value stored in the old SGSN.

If the MS is unknown in both the old and new SGSN, the SGSN sends an Identity Request (Identity Type =
IMSI) to the MS. The MS responds with Identity Response (IMSI).

The authentication functions are defined in the subclause "Security Function”. If no MM context for the MS
exists anywhere in the network, then authentication is mandatory. Ciphering procedures are described in
subclause "Security Function”. If P-TMSI allocation is going to be done, and if ciphering is supported by the
network, ciphering mode shall be set.

The equipment checking functions are defined in the subclause "Identity Check Procedures". Equipment
checking is optional.

If the SGSN number has changed since the GPRS detach, or if it is the very first attach, then the SGSN informs
the HLR:

a) The SGSN sends an Update Location (SGSN Number, SGSN Address, IMSI) to the HLR.

b) The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to
Update Procedure.

¢) The old SGSN acknowledges with Cancel Location Ack (IMSI). If there are any ongoing procedures for that
MS, the old SGSN shall wait until these procedures are finished before removing the MM and PDP contexts.

d) The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new SGSN.

e) The new SGSN validates the MS's presence in the (new) RA. If due to regional subscription restrictions the
MS is not allowed to attach in the RA, the SGSN rejects the Attach Request with an appropriate cause, and
may return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message to the HLR. If subscription
checking fails for other reasons, the SGSN rejects the Attach Request with an appropriate cause and returns
an Insert Subscriber Data Ack (IMSI, Cause) message to the HLR. If all checks are successful then the SGSN
constructs an MM context for the MS and returns an Insert Subscriber Data Ack (IMSI) message to the HLR.

f) The HLR acknowledges the Update Location message by sending an Update Location Ack to the SGSN after
the cancelling of old MM context and insertion of new MM context are finished. If the Update Location is
rejected by the HLR, the SGSN rejects the Attach Request from the MS with an appropriate cause.

If Attach Type in step 1 indicated PS Attach while already CS attached, or combined PS / CS attach, then the
VLR shall be updated if the Gs interface is installed. The VLR number is derived from the RA information. The
SGSN starts the location update procedure towards the new MSC/VLR upon receipt of the first Insert Subscriber
Data message from the HLR in step 6 d). This operation marks the MS as GPRS-attached in the VLR.

a) The SGSN sends a Location Update Request (new LAI, IMSI, SGSN Number, Location Update Type)
message to the VLR. Location Update Type shall indicate CS attach if Attach Type indicated combined PS /
CS attach. Otherwise, Location Update Type shall indicate normal location update. The VLR creates an
association with the SGSN by storing SGSN Number.

b) If the LA update is inter-MSC, the new VLR sends Update Location (IMSI, new VLR) to the HLR.
c) If the LA update is inter-MSC, the HLR sends a Cancel Location (IMS]I) to the old VLR.
d) The old VLR acknowledges with Cancel Location Ack (IMSI).

e) If the LA update is inter-MSC, the HLR sends Insert Subscriber Data (IMSI, GSM subscriber data) to the
new VLR.

f) The VLR acknowledges with Insert Subscriber Data Ack (IMSI).
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g) After finishing the inter-MSC location update procedures, the HLR responds with Update Location Ack
(IMSI) to the new VLR.

h) The VLR responds with Location Update Accept (VLR TMSI) to the SGSN.

8) The SGSN selects Radio Priority SMS, and sends an Attach Accept (P-TMSI, VLR TMSI, P-TMSI Signature,
Radio Priority SMS) message to the MS. P-TMSI is included if the SGSN allocates a new P-TMSI.

9) If P-TMSI or VLR TMSI was changed, the MS acknowledges the received TMSI(s) with Attach Complete
(P-TMSI, VLR TMSI).

10)If VLR TMSI was changed, the SGSN confirms the VLR TMSI re-allocation by sending TMSI Reallocation
Complete (VLR TMSI) to the VLR.

If the Attach Request cannot be accepted, the SGSN returns an Attach Reject (IMSI, Cause) message to the MS.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

C1) CAMEL GPRS Attach_ Reguest

6.6.1 MS-Initiated Detach Procedure

The MS-Initiated Detach procedure when initiated by the MS is illustrated in Figure 3. Each step is explained in the
following list.

MS | [BSSIUTRAN | SGSN || GGSN || MSCNVLR

1. Detach Request

2. Delete PE’ Context Request

2. Delete PDP Context Response

3. IMSI Detach Indication
>

4. GPRS Detach Indication
|

|O
=

5. Detach Accept
g

6. PS Signalling Connection Release
<SG >

Figure 3: MS-Initiated Combined PS / CS Detach Procedure

1) The MS detaches by sending Detach Request (Detach Type, P-TMSI, P-TMSI Signature, Switch Off) to the
SGSN. Detach Type indicates which type of detach that is to be performed, i.e., PS Detach only, CS Detach only
or combined PS and CS Detach. Switch Off indicates whether the detach is due to a switch off situation or not.
For UMTS, the Detach Request message includes P-TMSI and P-TMSI Signature. P-TMSI Signature is used to
check the validity of the Detach Request message. If P-TMSI Signature is not valid or is not included, then
authentication procedure should be performed.

2) If PS detach, the active PDP contexts in the GGSNs regarding this particular MS are deactivated by the SGSN
sending Delete PDP Context Request (TEID) to the GGSNs. The GGSNs acknowledge with Delete PDP Context
Response (TEID).

3) If CS detach, the SGSN sends CS Detach Indication (IMSI) to the VLR.
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4) If the MS wants to remain CS-attached and is doing a PS detach, the SGSN sends a PS Detach Indication (IMSI)
message to the VLR. The VLR removes the association with the SGSN and handles paging and location update
without going via the SGSN.

5) If Switch Off indicates that the detach is not due to a switch off situation, the SGSN sends a Detach Accept to the
MS.

6) If the MS was PS detached, then the 3G-SGSN releases the PS signalling connection.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

C1l) CAMEL_GPRS Detach

6.6.2 Network-Initiated Detach Procedure

6.6.2.1 SGSN-Initiated Detach Procedure

The SGSN-Initiated Detach procedure when initiated by the SGSN is illustrated in Figure 4. Each step is explained in
the following list.

| Ms |[BSSIUTRAN| SGSN || GGSN || MSCIVLR

c1

1, Detach Request
< )]

2. Delete PE’ Context Request

2 Delete PDP Context Response

3. GPRS Detach Indication>

4. Detach Accept

>

5, PS Signalling Connection Release
<>y >

Figure 4: SGSN-Initiated PS Detach Procedure

1) The SGSN informs the MS that it has been detached by sending Detach Request (Detach Type) to the MS.
Detach Type indicates if the MS is requested to make a new attach and PDP context activation for the previously
activated PDP contexts. If so, the attach procedure shall be initiated when the detach procedure is completed.

2) The active PDP contexts in the GGSNSs regarding this particular MS are deactivated by the SGSN sending Delete
PDP Context Request (TEID) messages to the GGSNs. The GGSNs acknowledge with Delete PDP Context
Response (TEID) messages.

3) If the MS was both CS- and PS-attached, the SGSN sends a PS Detach Indication (IMSI) message to the VLR.
The VLR removes the association with the SGSN and handles paging and location update without going via the
SGSN.

4) The MS sends a Detach Accept message to the SGSN any time after step 1.

5) After receiving the Detach Accept message, if Detach Type did not request the MS to make a new attach, then
the 3G-SGSN releases the PS signalling connection.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

C1) CAMEL_GPRS_Detach
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6.6.2.2 HLR-Initiated Detach Procedure

The HLR-Initiated Detach procedure is initiated by the HLR. The HLR uses this procedure for operator-determined
purposes to request the removal of a subscriber's MM and PDP contexts at the SGSN. The HLR-Initiated Detach
Procedure is illustrated in Figure 5. Each step is explained in the following list.

MS | [BSSIUTRAN | SGSN || GGSN || HLR || MSCILR
ﬁ Cancel Logation
c1

2, Detach Request
& 0]

3. Delete PE’ Context Request

% Delete PDP Context Response

4. GPRS Detach Indication

5. Detach Accept

P 6. Cancel Location Ack
7, PS Signalling Connection Release
<> PNY >

Figure 5: HLR-Initiated PS Detach Procedure

1) If the HLR wants to request the immediate deletion of a subscriber's MM and PDP contexts from the SGSN, the
HLR shall send a Cancel Location (IMSI, Cancellation Type) message to the SGSN with Cancellation Type set
to Subscription Withdrawn.

2) The SGSN informs the MS that it has been detached by sending Detach Request (Detach Type) to the MS.
Detach Type shall indicate that the MS is not requested to make a new attach and PDP context activation.

3) The active PDP contexts in the GGSNs regarding this particular MS are deactivated by the SGSN sending Delete
PDP Context Request (TEID) messages to the GGSNs. The GGSNs acknowledge with Delete PDP Context
Response (TEID) messages.

4) If the MS was both CS- and PS-attached, the SGSN sends a PS Detach Indication (IMSI) message to the VLR.
The VLR removes the association with the SGSN and handles paging and location update without going via the
SGSN.

5) The MS sends a Detach Accept message to the SGSN any time after step 2.
6) The SGSN shall confirm the deletion of the MM and PDP contexts with a Cancel Location Ack (IMSI) message.

7) After receiving the Detach Accept message, if Detach Type did not request the MS to make a new attach, then
the 3G-SGSN releases the PS signalling connection.

For a MS with gprs-CSlI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

C1l) CAMEL _GPRS Detach

6.9 Location Management Function

6.9.1 Location Management Procedures for GPRS

6.9.1.2 Routeing Area Update Procedure

A routeing area update takes place when a PS-attached MS detects that it has entered a new RA, when the periodic RA
update timer has expired, or, for GPRS, when a suspended MS is not resumed by the BSS (see subclause "Suspension of
GPRS Services"). The SGSN detects that it is an intra SGSN routeing area update by noticing that it also handles the old

3GPP



3G TS 23.060 version 3.1.0 17 3G TS 23.060 version 3.1.0 (1999-10)

RA. In this case, the SGSN has the necessary information about the MS and there is no need to inform the GGSNs or the
HLR about the new MS location. A periodic RA update is always an intra SGSN routeing area update.

An MS in READY state due to anonymous access shall not perform routeing area updates for the AA MM context. If
the MS has entered a new routeing area, a new Anonymous Access PDP Context Activation procedure shall be initiated.
The old context is implicitly deleted upon expiry of the READY timer.

6.9.1.2.1 Intra SGSN Routeing Area Update

The Intra SGSN Routeing Area Update procedure is illustrated in Figure 6. Each step is explained in the following list.

MS BSS SGSN

1. Routeing Area Update Request

L
2. Security Functions
< Y >

g Routeing Area Update Accept

C1
4. Routeing Area Update Complete ﬁ

Figure 6: Intra SGSN Routeing Area Update Procedure

1) The MS sends a Routeing Area Update Request (P-TMSI, old RAI, old P-TMSI Signature, Update Type) to the
SGSN. Update Type shall indicate RA update or periodic RA update. The BSS shall add the Cell Global Identity
including the RAC and LAC of the cell where the message was received before passing the message to the
SGSN, see GSM 08.18.

2) Security functions may be executed. These procedures are defined in subclause "Security Function”.

3) The SGSN validates the MS's presence in the new RA. If due to regional subscription restrictions the MS is not
allowed to be attached in the RA, or if subscription checking fails, then the SGSN rejects the routeing area
update with an appropriate cause. If all checks are successful then the SGSN updates the MM context for the MS.
A new P-TMSI may be allocated. A Routeing Area Update Accept (P-TMSI, P-TMSI Signature) is returned to
the MS.

4) If P-TMSI was reallocated, the MS acknowledges the new P-TMSI with Routeing Area Update Complete
(P-TMSI).

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

Cl) CAMEL GPRS Routeing Area Update
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6.9.1.2.2 Inter SGSN Routeing Area Update

The Inter SGSN Routeing Area Update procedure is illustrated in Figure 7. Each step is explained in the following list.

1)

2)

MS || BSS || newSGSN|| oldSGSN|| GGSN || HLR

1. Routeing Area Update Reguest
2. SGSN Context Request
Bt 4

2. SGSN Context Response
3. Security Functions
l

- L
4. SGSN Context Acknowledge

c1l

5. Forward Packets

6. Update PDP Context Re»quest

g Update PDP Context Response

7. Update Location

-
8. Cancel Location
-
8. Cancel Location Ack
9. Insert Subscriber Data
-
9. Insert Subscriber Data Ack >

10. Update Location Ack
g

<11. Routeing Area Update Accept

Cc2
12. Routeing Area Update»CFmpIete

Figure 7: Inter SGSN Routeing Area Update Procedure

The MS sends a Routeing Area Update Request (old RAI, old P-TMSI Signature, Update Type) to the new
SGSN. Update Type shall indicate RA update or periodic RA update. The BSS shall add the Cell Global Identity
including the RAC and LAC of the cell where the message was received before passing the message to the
SGSN.

The new SGSN sends SGSN Context Request (old RAI, TLLI, old P-TMSI Signature, New SGSN Address) to
the old SGSN to get the MM and PDP contexts for the MS. The old SGSN validates the old P-TMSI Signature
and responds with an appropriate error cause if it does not match the value stored in the old SGSN. This should
initiate the security functions in the new SGSN. If the security functions authenticate the MS correctly, the new
SGSN shall send an SGSN Context Request (old RAI, TLLI, MS Validated, New SGSN Address) message to the
old SGSN. MS Validated indicates that the new SGSN has authenticated the MS. If the old P-TMSI Signature
was valid or if the new SGSN indicates that it has authenticated the MS, the old SGSN stops assigning SNDCP
N-PDU numbers to downlink N-PDUs received, and responds with SGSN Context Response (MM Context, PDP
Contexts). If the MS is not known in the old SGSN, the old SGSN responds with an appropriate error cause. The
old SGSN stores New SGSN Address, to allow the old SGSN to forward data packets to the new SGSN. Each
PDP Context includes the SNDCP Send N-PDU Number for the next downlink N-PDU to be sent in
acknowledged mode to the MS, the SNDCP Receive N-PDU Number for the next uplink N-PDU to be received
in acknowledged mode from the MS, the GTP sequence number for the next downlink N-PDU to be sent to the
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MS and the GTP sequence number for the next uplink N-PDU to be tunnelled to the GGSN. The old SGSN starts
a timer and stops the transmission of N-PDUs to the MS.

3) Security functions may be executed. These procedures are defined in subclause "Security Function”. Ciphering
mode shall be set if ciphering is supported.

4) The new SGSN sends an SGSN Context Acknowledge message to the old SGSN. This informs the old SGSN
that the new SGSN is ready to receive data packets belonging to the activated PDP contexts. 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 GGSNSs, 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. If the security
functions do not authenticate the MS correctly, then the routeing area update shall be rejected, and the new
SGSN shall send a reject indication to the old SGSN. The old SGSN shall continue as if the SGSN Context
Request was never received.

5) The old SGSN duplicates the buffered N-PDUs and starts tunnelling them to the new SGSN. Additional N-PDUs
received from the GGSN before the timer described in step 2 expires are also duplicated and tunnelled to the new
SGSN. N-PDUs that were already sent to the MS in acknowledged mode and that are not yet acknowledged by
the MS are tunnelled together with the SNDCP N-PDU number. No N-PDUs shall be forwarded to the new
SGSN after expiry of the timer described in step 2.

6) The new SGSN sends Update PDP Context Request (new SGSN Address, TID, QoS Negotiated) to the GGSNs
concerned. The GGSNs update their PDP context fields and return Update PDP Context Response (TID).

7) The new SGSN informs the HLR of the change of SGSN by sending Update Location (SGSN Number, SGSN
Address, IMSI) to the HLR.

8) The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to
Update Procedure. If the timer described in step 2 is not running, then the old SGSN removes the MM and PDP
contexts. Otherwise, the contexts are removed only when the timer expires. This allows the old SGSN to
complete the forwarding of N-PDUs. It also ensures that the MM and PDP contexts are kept in the old SGSN in
case the MS initiates another inter SGSN routeing area update before completing the ongoing routeing area
update to the new SGSN. The old SGSN acknowledges with Cancel Location Ack (IMSI).

9) The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new SGSN. The new SGSN
validates the MS's presence in the (new) RA. If due to regional subscription restrictions the MS is not allowed to
be attached in the RA, the SGSN rejects the Routeing Area Update Request with an appropriate cause, and may
return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message to the HLR. If all checks are
successful then the SGSN constructs an MM context for the MS and returns an Insert Subscriber Data Ack
(IMSI) message to the HLR.

10) The HLR acknowledges the Update Location by sending Update Location Ack (IMSI) to the new SGSN.

11)The new SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not allowed
to be attached in the SGSN, or if subscription checking fails, then the new SGSN rejects the routeing area update
with an appropriate cause. If all checks are successful then the new SGSN constructs MM and PDP contexts for
the MS. A logical link is established between the new SGSN and the MS. The new SGSN responds to the MS
with Routeing Area Update Accept (P-TMSI, P-TMSI Signature, Receive N-PDU Number). Receive N-PDU
Number contains the acknowledgements for each acknowledged-mode NSAPI used by the MS, thereby
confirming all mobile-originated N-PDUs successfully transferred before the start of the update procedure.

12) The MS acknowledges the new P-TMSI with a Routeing Area Update Complete (P-TMSI, Receive N-PDU
Number). Receive N-PDU Number contains the acknowledgements for each acknowledged-mode NSAPI used
by the MS, thereby confirming all mobile-terminated N-PDUs successfully transferred before the start of the
update procedure. If Receive N-PDU Number confirms reception of N-PDUs that were forwarded from the old
SGSN, then these N-PDUs shall be discarded by the new SGSN. LLC and SNDCP in the MS are reset.

In the case of a rejected routeing area update operation, due to regional subscription or roaming restrictions, the new
SGSN shall not construct an MM context. A reject shall be returned to the MS with an appropriate cause. The MS shall
not re-attempt a routeing area update to that RA. The RAI value shall be deleted when the MS is powered-up.
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If the SGSN is unable to update the PDP context in one or more GGSNSs, then the SGSN shall deactivate the
corresponding PDP contexts as described in subclause "PDP Context Deactivation Initiated by SGSN Procedure". This
shall not cause the SGSN to reject the routeing area update.

If the timer described in step 2 expires and no Cancel Location (IMSI) was received from the HLR, then the old SGSN
shall stop forwarding N-PDUs to the new SGSN.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.

For a MS with gprs-CSlI defined, CAMEL interaction may be performed. See referenced procedures in UMTS 23.078:

C1l) CAMEL_GPRS_SGSN_Context Acknowledge

C2) CAMEL GPRS Routeing_Area Update

6.9.1.3 Combined RA / LA Update Procedure

A combined RA / LA update takes place in network operation mode | when the MS enters a new RA or when a GPRS-
attached MS performs IMSI attach. The MS sends a Routeing Area Update Request indicating that an LA update may
also need to be performed, in which case the SGSN forwards the LA update to the VLR. This concerns only idle mode
(see GSM 03.22), as no combined RA / LA updates are performed during a CS connection.

6.9.1.3.1 Combined Intra SGSN RA / LA Update

The Combined RA / LA Update (intra SGSN) procedure is illustrated in Figure 8. Each step is explained in the
following list.

new old
MS | | BSS | | SGSN | MSC/VLR HLR MSC/VLR
1. Routeing Area Update R»equest
2. Security Functions
- L | L

3. Location Update Request
>

4a. Update Location
>

4b. Cancel Lacation

4c¢. Cancel Location Ack

4d. Insert Subscriber Data

4e. Insert Subscriber Data Ack

4f. Update Location Ack
i

5. Location Update Accept

g Routeing Area Update Accept

C1

7. Routeing Area Update C&mplete

8. TMSI Reallocation Complete

Figure 8: Combined RA / LA Update in the Case of Intra SGSN RA Update Procedure
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1)

2)
3)

4)

5)

6)

7

8)

The MS sends a Routeing Area Update Request (old RAI, old P-TMSI Signature, Update Type) to the SGSN.

Update Type shall indicate combined RA / LA update, or, if the MS wants to perform an IMSI attach, combined
RA / LA update with IMSI attach requested. The BSS shall add the Cell Global Identity including the RAC and

LAC of the cell where the message was received before passing the message to the SGSN.

Security functions may be executed. This procedure is defined in subclause "Security Function".

If the association has to be established, if Update Type indicates combined RA / LA update with IMSI attach
requested, or if the LA changed with the routeing area update, then the SGSN sends a Location Update Request
(new LAI, IMSI, SGSN Number, Location Update Type) to the VLR. Location Update Type shall indicate IMSI
attach if Update Type in step 1 indicated combined RA / LA update with IMSI attach requested. Otherwise,
Location Update Type shall indicate normal location update. The VLR number is translated from the RAI via a
table in the SGSN. The VLR creates or updates the association with the SGSN by storing SGSN Number.

If the subscriber data in the VLR is marked as not confirmed by the HLR, then the new VLR informs the HLR.
The HLR cancels the data in the old VLR and inserts subscriber data in the new VLR (this signalling is not
modified from existing GSM signalling and is included here for illustrative purposes):

a) The new VLR sends an Update Location (new VLR) to the HLR.

b) The HLR cancels the data in the old VLR by sending Cancel Location (IMSI) to the old VLR.
¢) The old VLR acknowledges with Cancel Location Ack (IMSI).

d) The HLR sends Insert Subscriber Data (IMSI, GSM subscriber data) to the new VLR.

e) The new VLR acknowledges with Insert Subscriber Data Ack (IMSI).

f) The HLR responds with Update Location Ack (IMSI) to the new VLR.

The new VLR allocates a new VLR TMSI and responds with Location Update Accept (VLR TMSI) to the
SGSN. VLR TMSI is optional if the VLR has not changed.

The SGSN validates the MS's presence in the new RA. If due to regional subscription restrictions the MS is not
allowed to be attached in the RA, or if subscription checking fails, then the SGSN rejects the routeing area

update with an appropriate cause. If all checks are successful then the SGSN updates the MM context for the MS.
A new P-TMSI may be allocated. The SGSN responds to the MS with Routeing Area Update Accept (P-TMSI,
VLR TMSI, P-TMSI Signature).

If a new P-TMSI or VLR TMSI was received, then the MS confirms the reallocation of the TMSIs by sending
Routeing Area Update Complete (P-TMSI, VLR TMSI) message to the SGSN.

The SGSN sends TMSI Reallocation Complete (VLR TMSI) to the VLR if the VLR TMSI is confirmed by the
MS.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.

If the Location Update Accept message indicates a reject, then this should be indicated to the MS, and the MS shall not
access non-GPRS services until a successful Location Update is performed.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

C1) CAMEL GPRS Routeing Area Update
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6.9.1.3.2 Combined Inter SGSN RA / LA Update
The Combined RA / LA Update (inter SGSN) procedure is illustrated in Figure 9. Each step is explained in the
following list.
new old
MS || BSS || newSGSN|| oldSGSN|| GGSN MSC/VLR HLR MSC/VLR
1. Routeing Area Upd&te Request
2. SGSN Context Request
2. SGSN Context Response
3. Security Functions
- - L
4. SGSN Context Acknowledge
C1
2. Forward Packets
6. Update PDP Context R(auest
2 Update PDP Context Response
7. Update Logation
P >
8. Cancel Location
-
8. Cancel Location Ack
P
9. Insert Subscriber Data
-
9. Insert Subscriber Data Ack >
10. Update Lacation Ack
-
11. Location Update Request
L .
12a. Update Location
"""""""""""""""""""" > 12b. Cancel Liocation
i >
12¢c_Cancel Location Ack
1gql.mln§gr“tmsmgbscriber Data
12e|nsert& bscriber Data Ack
52“}‘“.“Hp.q.g}g“l:‘ocation Ack
33. Location Update Accept
34. Routeing Area Update Accept
C2
15. Routeing Area U[&ue Complete
16. TMSI Reallocation Complete >

Figure 9: Combined RA / LA Update in the Case of Inter SGSN RA Update Procedure

1) The MS sends a Routeing Area Update Request (old RAI, old P-TMSI Signature, Update Type) to the new
SGSN. Update Type shall indicate combined RA / LA update, or, if the MS wants to perform an IMSI attach,
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2)

3)

4)

5)

6)

7)

8)

9)

combined RA / LA update with IMSI attach requested. The BSS shall add the Cell Global Identity including the
RAC and LAC of the cell where the message was received before passing the message to the SGSN.

The new SGSN sends SGSN Context Request (old RAI, TLLI, old P-TMSI Signature, New SGSN Address) to
the old SGSN to get the MM and PDP contexts for the MS. The old SGSN validates the old P-TMSI Signature
and responds with an appropriate error cause if it does not match the value stored in the old SGSN. This should
initiate the security functions in the new SGSN. If the security functions authenticate the MS correctly, the new
SGSN shall send an SGSN Context Request (old RAI, TLLI, MS Validated, New SGSN Address) message to the
old SGSN. MS Validated indicates that the new SGSN has authenticated the MS. If the old P-TMSI Signature
was valid or if the new SGSN indicates that it has authenticated the MS, the old SGSN stops assighing SNDCP
N-PDU numbers to downlink N-PDUs received, and responds with SGSN Context Response (MM Context, PDP
Contexts). If the MS is not known in the old SGSN, the old SGSN responds with an appropriate error cause. The
old SGSN stores New SGSN Address until the old MM context is cancelled, to allow the old SGSN to forward
data packets to the new SGSN. Each PDP Context includes the SNDCP Send N-PDU Number for the next
downlink N-PDU to be sent in acknowledged mode to the MS, the SNDCP Receive N-PDU Number for the next
uplink N-PDU to be received in acknowledged mode from the MS, the GTP sequence number for the next
downlink N-PDU to be sent to the MS and the GTP sequence number for the next uplink N-PDU to be tunnelled
to the GGSN. The old SGSN starts a timer and stops the downlink transfer.

Security functions may be executed. These procedures are defined in subclause "Security Function". Ciphering
mode shall be set if ciphering is supported.

The new SGSN sends an SGSN Context Acknowledge message to the old SGSN. This informs the old SGSN
that the new SGSN is ready to receive data packets belonging to the activated PDP contexts. 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. If the security
functions do not authenticate the MS correctly, then the routeing area update shall be rejected, and the new
SGSN shall send a reject indication to the old SGSN. The old SGSN shall continue as if the SGSN Context
Request was never received.

The old SGSN duplicates the buffered N-PDUs and starts tunnelling them to the new SGSN. Additional N-PDUs
received from the GGSN before the timer described in step 2 expires are also duplicated and tunnelled to the new
SGSN. N-PDUs that were already sent to the MS in acknowledged mode and that are not yet acknowledged by
the MS are tunnelled together with the SNDCP N-PDU number. No N-PDUs shall be forwarded to the new

SGSN after expiry of the timer described in step 2.

The new SGSN sends Update PDP Context Request (new SGSN Address, TID, QoS Negotiated) to the GGSNs
concerned. The GGSNs update their PDP context fields and return an Update PDP Context Response (TID).

The new SGSN informs the HLR of the change of SGSN by sending Update Location (SGSN Number, SGSN
Address, IMSI) to the HLR.

The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to
Update Procedure. If the timer described in step 2 is not running, then the old SGSN removes the MM and PDP
contexts. Otherwise, the contexts are removed only when the timer expires. This allows the old SGSN to
complete the forwarding of N-PDUs. It also ensures that the MM and PDP contexts are kept in the old SGSN in
case the MS initiates another inter SGSN routeing area update before completing the ongoing routeing area
update to the new SGSN. The old SGSN acknowledges with Cancel Location Ack (IMSI).

The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new SGSN. The new SGSN
validates the MS's presence in the (new) RA. If due to regional subscription restrictions the MS is not allowed to
be attached in the RA, the SGSN rejects the Routeing Area Update Request with an appropriate cause, and may
return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message to the HLR. If all checks are
successful then the SGSN constructs an MM context for the MS and returns an Insert Subscriber Data Ack
(IMSI) message to the HLR.

10)The HLR acknowledges the Update Location by sending Update Location Ack (IMSI) to the new SGSN.

11)If the association has to be established, if Update Type indicates combined RA / LA update with IMSI attach

requested, or if the LA changed with the routeing area update, then the new SGSN sends a Location Update
Request (new LAI, IMSI, SGSN Number, Location Update Type) to the VLR. Location Update Type shall
indicate IMSI attach if Update Type in step 1 indicated combined RA / LA update with IMSI attach requested.
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Otherwise, Location Update Type shall indicate normal location update. The VLR number is translated from the
RAI via a table in the SGSN. The SGSN starts the location update procedure towards the new MSC/VLR upon
receipt of the first Insert Subscriber Data message from the HLR in step 9). The VLR creates or updates the
association with the SGSN by storing SGSN Number.

12)If the subscriber data in the VLR is marked as not confirmed by the HLR, the new VLR informs the HLR. The
HLR cancels the old VLR and inserts subscriber data in the new VLR (this signalling is not modified from
existing GSM signalling and is included here for illustrative purposes):

a) The new VLR sends an Update Location (new VLR) to the HLR.

b) The HLR cancels the data in the old VLR by sending Cancel Location (IMSI) to the old VLR.
¢) The old VLR acknowledges with Cancel Location Ack (IMSI).

d) The HLR sends Insert Subscriber Data (IMSI, GSM subscriber data) to the new VLR.

e) The new VLR acknowledges with Insert Subscriber Data Ack (IMSI).

f) The HLR responds with Update Location Ack (IMSI) to the new VLR.

13)The new VLR allocates a new TMSI and responds with Location Update Accept (VLR TMSI) to the SGSN.
VLR TMSI is optional if the VLR has not changed.

14)The new SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not allowed
to be attached in the SGSN, or if subscription checking fails, then the SGSN rejects the routeing area update with
an appropriate cause. If all checks are successful then the new SGSN establishes MM and PDP contexts for the
MS. A logical link is established between the new SGSN and the MS. The new SGSN responds to the MS with
Routeing Area Update Accept (P-TMSI, VLR TMSI, P-TMSI Signature, Receive N-PDU Number). Receive
N-PDU Number contains the acknowledgements for each acknowledged-mode NSAPI used by the MS, thereby
confirming all mobile-originated N-PDUs successfully transferred before the start of the update procedure.

15)The MS confirms the reallocation of the TMSIs by sending Routeing Area Update Complete (P-TMSI, VLR
TMSI, Receive N-PDU Number) to the SGSN. Receive N-PDU Number contains the acknowledgements for
each acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-terminated N-PDUs
successfully transferred before the start of the update procedure. If Receive N-PDU Number confirms reception
of N-PDUs that were forwarded from the old SGSN, then these N-PDUs shall be discarded by the new SGSN.
LLC and SNDCP in the MS are reset.

16) The new SGSN sends TMSI Reallocation Complete (VLR TMSI) to the new VLR if the VLR TMSI is
confirmed by the MS.

In the case of a rejected routeing area update operation, due to regional subscription or roaming restrictions, the new
SGSN shall not construct an MM context. A reject shall be returned to the MS with an appropriate cause. The MS shall
not re-attempt a routeing area update to that RA. The RAI value shall be deleted when the MS is powered-up.

If the SGSN is unable to update the PDP context in one or more GGSNs, then the SGSN shall deactivate the
corresponding PDP contexts as described in subclause "PDP Context Deactivation Initiated by SGSN Procedure". This
shall not cause the SGSN to reject the routeing area update.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.

If the timer described in step 2 expires and no Cancel Location (IMSI) was received from the HLR, then the old SGSN
shall stop forwarding N-PDUs to the new SGSN.

If the Location Update Accept message indicates a reject, then this should be indicated to the MS, and the MS shall not
access non-GPRS services until a successful location update is performed.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedures in UMTS 23.078:

C1l) CAMEL_GPRS_SGSN_Context Acknowledge

C2) CAMEL GPRS Routeing_Area Update

3GPP



3G TS 23.060 version 3.1.0 25 3G TS 23.060 version 3.1.0 (1999-10)

6.9.2 Location Management Procedures for UMTS
Refer to UMTS 25.301 for further information on the location management procedures for the UMTS radio.
The PLMN shall provide information for the MS to be able to:
- detect when it has entered a new cell or a new RA; and
- determine when to perform periodic RA updates.
In this specification, only the Location Management procedures related to the CN are described. These procedures are:
- arouteing area update procedure; and
- SERVING RNC relocation procedure.

An MS detects that a new cell has been entered by comparing the cell's identity with the cell identity stored in the MS.
The MS detects that a RA Update shall be performed by comparing the RAI stored in its MM context with the RAI
received from the network. In RRC-CONNECTED mode (PMM-CONNECTED state or CS MM CONNECTED state),
the MS is informed of RAI and Cell Identity by the Serving RNC via an "MM information” message at the RRC layer.
In RRC-IDLE state, the MS is informed of RAI and Cell Identity by the broadcasted system information at the RRC
layer.

In network mode of operation Il, whenever an MS determines that it shall perform both an LA update and an RA update,
the MS shall start the LA update first. The MS should start RA Update procedure before the LA update is completed.

6.9.2.1 Routeing Area Update Procedure

A routeing area update takes place when an attached MS detects that it has entered a new RA or when the periodic RA
update timer has expired. The SGSN detects that it is an intra SGSN routeing area update by noticing that it also handles
the old RA. In this case, the SGSN has the necessary information about the MS and there is no need to inform the
GGSNs or the HLR about the new MS location. A periodic RA update is always an intra SGSN routeing area update. If
the network operates in mode I, then an MS that is both PS-attached and CS-attached shall perform the Combined RA /
LA Update procedures.
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In UMTS, a RA Update is either intra-SGSN or inter-SGSN RA Update, either combined RA/LA update or only RA
update, either initiated by an MS in PMM-CONNECTED or in PMM-IDLE state. All the RA Update cases are
contained in the procedure illustrated in Figure 10. Each step is explained in the following list.

New 3G- old 3G- new old
| Ms || uTRan || sGsN SGSN GGSN MSC/VLR ) MSC/VLR

1. Routeing Area Updﬁte Request
2. SGSN thext Request

2. SGSN Context Response
-

3. Security| Functions
] - i | L

4. SGSN Context Ack

5. Update PDP Context Re»quest

2 Update PDP Context Response

6. Update Logation

>
7. Cancel Location
|
7. Cancel Location Ack
|
8. Insert Subscriber Data
-
8. Insert Subscriber Data Ack >

9. Update Logation Ack
-

—

10. Location Update Reques

1la. Update»L ocation
11b. Cancel Liocation
| 2

11c. Cancel Location Ack

11d. Insert Subscriber Data

11e. Insert & bscriber Data Ack

11f. Update Lpcation Ack
e

32. Location Update Accept

33. Routeipng Area Update Accept

C2

14. Routeing Area Urﬁite Complete
15. TMSI Reallocation Complete

Figure 10: UMTS RA Update Procedure

1) The RRC connection is established, if not already done. The MS sends a Routeing Area Update Request message
(P-TMSI, old RAI, old P-TMSI Signature, Update Type, follow on request) to the new SGSN. Follow on request
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shall be set by MS if there is pending uplink traffic (signaling or user data). The SGSN may use, as an
implementation option, the follow on request indication to release or keep the lu connection after the completion
of the RA update procedure. Update Type shall indicate:

- RA Update if the RA Update is triggered by a change of RA;
- Periodic RA Update if the RA update is triggered by the expiry of the Periodic RA Update timer;

- Combined RA / LA Update if the MS is also CS attached and the LA update shall be performed in network
operation mode | (see subclause "Interactions Between SGSN and MSC/VLR"); or

- Combined RA / LA Update with CS attach requested if the MS wants to perform an CS attach in network
operation mode I.

The UTRAN shall add the Routing Area Identity including the RAC and LAC of the cell where the message was
received before passing the message to the SGSN. (FFS)

NOTE: Sending the Routeing Area Update Request message to the SGSN triggers the establishment of a

2)

3)

4)

5)

6)

7)

8)

signalling connection between UTRAN and SGSN for the concerned MS.

If the RA Update is an Inter-SGSN Routing area update and if the MS was in PMM-IDLE state, the new SGSN
sends SGSN Context Request message (old PTMSI, old RAI, old P-TMSI Signature) to the old SGSN to get the
MM and PDP contexts for the MS. The old SGSN validates the old P-TMSI Signature and responds with an
appropriate error cause if it does not match the value stored in the old SGSN. This should initiate the security
functions in the new SGSN. If the security functions authenticate the MS correctly, the new SGSN shall send an
SGSN Context Request (IMSI, old RAI, MS Validated) message to the old SGSN. MS Validated indicates that
the new SGSN has authenticated the MS. If the old P-TMSI Signature was valid or if the new SGSN indicates
that it has authenticated the MS, the old SGSN responds with SGSN Context Response (Cause, IMSI, MM
Context, PDP contexts). If the MS is not known in the old SGSN, the old SGSN responds with an appropriate
error cause. The old SGSN starts a timer.

Security functions may be executed. These procedures are defined in subclause "Security Function”. If the
security functions do not authenticate the MS correctly, then the routeing area update shall be rejected, and the
new SGSN shall send a reject indication to the old SGSN. The old SGSN shall continue as if the SGSN Context
Request was never received.

If the RA Update is an Inter-SGSN Routing area update, 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 GGSNSs and the HLR are invalid. This triggers the MSC/VLR, the GGSNSs, 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.

If the RA Update is an Inter-SGSN RA Update and if the MS was in PMM-IDLE state, the new SGSN sends
Update PDP Context Request (new SGSN Address, QoS Negotiated, SGSN TdpoahtHdentifier, GGSN
Tunnel Empoint Identifier) to the GGSNs concerned. GGShhiAel Emlpoint Identifier is used by GGSN to
identify the PDP context. The GGSNs update their PDP context fields and return an Update PDP Context
Response (GGSN Tunnel &point Identifier). Note: If the RA Update is an Inter-SGSN Routing area update
initiated by an MS is in PMM-CONNECTED state, the update PDP Context Request is sent as described in
subclause "SRNC relocation"”.

If the RA Update is an Inter-SGSN RA Update, the new SGSN informs the HLR of the change of SGSN by
sending Update Location (SGSN Number, SGSN Address, IMSI) to the HLR.

If the RA Update is an Inter-SGSN RA Update, the HLR sends Cancel Location (IMSI, Cancellation Type) to the
old SGSN with Cancellation Type set to Update Procedure. If the timer described in step 2 is not running, then
the old SGSN removes the MM context. Otherwise, the contexts are removed only when the timer expires. It also
ensures that the MM context is kept in the old SGSN in case the MS initiates another inter SGSN routeing area
update before completing the ongoing routeing area update to the new SGSN. The old SGSN acknowledges with
Cancel Location Ack (IMSI).

If the RA Update is an Inter-SGSN RA Update, the HLR sends Insert Subscriber Data (IMSI, subscription data)
to the new SGSN. The new SGSN validates the MS's presence in the (new) RA. If due to regional subscription
restrictions the MS is not allowed to be attached in the RA, the SGSN rejects the Routeing Area Update Request
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with an appropriate cause, and may return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message
to the HLR. If all checks are successful then the SGSN constructs an MM context for the MS and returns an
Insert Subscriber Data Ack (IMSI) message to the HLR.

9) If the RA Update is an Inter-SGSN RA Update, the HLR acknowledges the Update Location by sending Update
Location Ack (IMSI) to the new SGSN.

10)If Update Type indicates combined RA / LA update with CS attach requested, or if the LA changed with the
routeing area update, then the association has to be established, and the new SGSN sends a Location Update
Request (new LAI, IMSI, SGSN Number, Location Update Type) to the VLR. Location Update Type shall
indicate CS attach if Update Type in step 1 indicated combined RA / LA update with CS attach requested.
Otherwise, Location Update Type shall indicate normal location update. The VLR number is translated from the
RAI via a table in the SGSN. The SGSN starts the location update procedure towards the new MSC/VLR upon
receipt of the first Insert Subscriber Data message from the HLR in step 8). The VLR creates or updates the
association with the SGSN by storing SGSN Number.

11)If the subscriber data in the VLR is marked as not confirmed by the HLR, the new VLR informs the HLR. The
HLR cancels the old VLR and inserts subscriber data in the new VLR (this signalling is not modified from
existing GSM signalling and is included here for illustrative purposes):

a) The new VLR sends an Update Location (new VLR) to the HLR.

b) The HLR cancels the data in the old VLR by sending Cancel Location (IMSI) to the old VLR.
¢) The old VLR acknowledges with Cancel Location Ack (IMSI).

d) The HLR sends Insert Subscriber Data (IMSI, GSM subscriber data) to the new VLR.

e) The new VLR acknowledges with Insert Subscriber Data Ack (IMS]).

f) The HLR responds with Update Location Ack (IMSI) to the new VLR.

12)The new VLR allocates a new TMSI and responds with Location Update Accept (VLR TMSI) to the SGSN.
VLR TMSI is optional if the VLR has not changed.

13)The new SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not allowed
to be attached in the SGSN, or if subscription checking fails, then the SGSN rejects the routeing area update with
an appropriate cause. If all checks are successful then the new SGSN establishes MM context for the MS. The
new SGSN responds to the MS with Routeing Area Update Accept (P-TMSI, VLR TMSI, P-TMSI Signature).

14)The MS confirms the reallocation of the TMSIs by sending Routeing Area Update Complete (P-TMSI, VLR
TMSI) to the SGSN.

15)The new SGSN sends TMSI Reallocation Complete (VLR TMSI) to the new VLR if the VLR TMSI is
confirmed by the MS.

NOTE: Steps 11, 12, and 15, are performed only if step 9 is performed.

In the case of a rejected routeing area update operation, due to regional subscription or roaming restrictions, the new
SGSN shall not construct an MM context. A reject shall be returned to the MS with an appropriate cause. The MS shall
not re-attempt a routeing area update to that RA. The RAI value shall be deleted when the MS is powered up.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter PMM-DETACHED state.

If the Location Update Accept message indicates a reject, then this should be indicated to the MS, and the MS shall not
access non-PS services until a successful location update is performed.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedures in UMTS 23.078:

Cl) CAMEL_GPRS_SGSN_Context Acknowledge

C2) CAMEL GPRS Routeing Area Update
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6.9.2.2 Serving RNC Relocation procedure
This procedure is only perform for MS in PMM-CONNECTED state.

The Serving RNC relocation procedure is used to move the UTRAN-CORE NETWORK connection point at UTRAN
side from the Serving RNC to the target RNC. In the procedure, the Iu links are relocated. If the Target RNC is
connected to the same SGSN as the Serving RNC, an intra-SGSN SERVING RNC Relocation procedure is performed.
This procedure is followed by an Intra-SGSN RA Update procedure. If the Target RNC is connected to a different
SGSN than the Serving RNC, an inter-SGSN SERVING RNC Relocation procedure is performed. This procedure is
followed by an Inter-SGSN RA Update procedure.

Figure 11 shows SRNS relocation when source RNC and target RNC are connected to different 3G-SGSN. Figure 12
shows the situation after the procedure has been completed.

Figure 11: Before SRNS Relocation and Location Registration

Before the SRNS relocation and location registration the MS is registered in SGSN1 and in MSC1. The RNCL1 is acting
as SERVING RNC and the RNC2 is acting as Drift RNC.

Figure 12: After SRNS Relocation and RA Update

After the SRNS relocation and RA Update, the MS is registered in MSC2 and in SGSN2. The MS is in state
PMM-CONNECTED towards the SGSN2 and in state CMM-IDLE towards the MSC2. The RNC2 is acting as
SERVING RNC.
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The SRNS relocation procedure can be divided into 3 stages:
1) Resource Reservation: The path of the data traffic is not changed.

2) Actual handover of Serving RNC Phase: The UTRAN connection point is moved to the target RNC (new Serving
RNS) and downlink traffic is forwarded from (old) Serving RNC to the Target RNC

3) Routing Area Update initiated by an MS is in PMM-CONNECTED state, which is described in the RA update
subclause.

The SRNS relocation procedure is described in the procedure illustrated in Figure 13. Each step is explained in the
following list.

Source SGSN1
MS RNC Ts,r\lggt GGSN SGSN2 HLR

1. SRNC Relpcation Required

> 2. Forward SIRNC Relocatig
>

=]

3. SRNC Relpcation Requgst
<

3. SRNC Relgpcation Ack.

.
P>

4., Forward SRNC Relocatid

=]

<
5. SRNCRelo¢ command | €1
<
@ e B »6. SRNC Reloc Commit
S 8. SRNC Reloc Dgtect
6" dpunstream.pagket >

7. New MM|System Info
| downstream | ket 9. SRNC Reloc Complete

- —- 10. Update PDP coktsxt
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11. complete SRNC Relod
¢
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Figure 13: Phases 1 and 2 of Serving RNC Relocation

1. "Resource reservation" phase:
During this phase, the transmission of packets between GGSN and MS through the source SRNC continues.

1) UTRAN (source SRNC) makes the decision to perform the Serving RNC relocation procedure. This includes
decision on into which RNC (Target RNC) the Serving RNC functionality is to be relocated. The source SRNC
sends SRNC Relocation required message (target RNC identifier, transparent information field) to the SGSNL1.
Transparent information field shall be passed transparently to the target RNC.

2) If the SGSN1 determines from target RNC Identifier that the SRNC relocation is an inter-SGSN SERVING RNC
Relocation, then SGSN1 sends a Forward SRNC relocation request to SGSN2 (target RNC identifier, transparent
information field, IMSI, MM context, PDP contexts).

NOTE: Forward SRNC relocation request does not contain any information linked with packet transmission
(sequence numbers) because such information is under the responsibility of the UTRAN.
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3) The SGSN2 sends a SRNC Relocation Request message (target RNC identifier, transparent information field,
IMSI) to the target RNC. When the lu user plane transport bearers have been established, and target RNC
completed its preparation phase, SRNC Relocation Acknowledge message (RNC IP address(es), and Tunnel End
Point Identifier(s)) is sent to the SGSN2. The RNC IP address(es) (possibly one address per PDP context) on
which the target RNC is willing to receive these packets. Tunnel End Point Identifier(s) are the Identifiers to be
used in GTP level when sending packets to this RNC.

4) When the traffic resources between target RNC and SGSN2 has been allocated and the SGSN2 is ready for the
SRNC move, then the Forward SRNC Relocation Response message (RNC IP address(es), and Tunnel End Point
Identifier(s)) is sent from SGSN2 to SGSN1. This message indicates that SGSN2 / target RNC are ready to
receive from source SRNC the downstream packets not yet acknowledged by MS.

5) When the Forward SRNC Relocation Response has been received in the SGSN1, the SGSN1 indicates the
completion of preparation phase at the CN PS domain side for the SRNC relocation by sending the SRNC
Relocation Command message (RNC IP address(es), and Tunnel End Point Identifier(s)) to the Source RNC. The
RNC IP address(es), and Tunnel End Point Identifier(s) are used by SRNC to send the downstream packets not
yet acknowledged by MS to the target RNC.

2. "Actual handover of Serving RNC" phase:

6) When the source RNC has received the SRNC Relocation Proceeding 2 message, the source RNC sends a SRNC
Relocation Commit message to the target RNC(list of (SNU, UP-RLC-ack, SND)). SND is the GTP sequence
number for the next downlink packet received from the GGSN. SNU is the GTP sequence number for the next
uplink packet to be tunnelled to the GGSN. UP-RLC-Ack contains the acknowledgements for upstream PDU
received by the source SRNC on each RLC connection used by the MS (i.e. the Receive State Variable V(R) for
all RLC SAPI in acknowledged mode). The source SRNC starts a timer T3-TUNNEL , stops the exchange of the
packets with the MS (point (a)), and starts tunnelling the buffered and incoming downstream packets towards the
target SRNC using RNC IP address(es), and Tunnel End Point Identifier(s). The target RNC executes switch for
all bearers at the earliest suitable time instance.

7) The target RNC starts acting as SRNC. The target SRNC:

- Restarts the RLC connections. This includes the exchange between the target SRNC and the MS of the UP-
RLC-Ack and DOWN-RLC-ACK. DOWN-RLC-ACK confirms all mobile-terminated packets successfully
transferred before the start of the relocation procedure. If DOWN-RLC-ACK confirms reception of packets
that were forwarded from the source SRNC, then these packets shall be discarded by the target SRNC. UP-
RLC Ack confirms all mobile-originated packets successfully transferred before the start of the relocation
procedure. From now on the exchange of the packets with the MS can restart (point (b)).

- Sends New MM System Information to the MS indicating e.g. relevant Routing Area and Location Area.
Additional RRC information may then also be sent to the MS, e.g. new RNTI identity. The new RAI triggers
a RA Update procedure (case initiated by MS in PMM-CONNECTED state). This is point (c). The uplink
traffic shall not be stopped due to the new MM System Information or the RA Update procedure.

NOTE: The new SGSN may send uplink packets to the GGSN before the update PDP context is performed.

8) Immediately after a successful switch at RNC, target RNC (=SRNC) sends SRNC Relocation Detect message to
the SGSN2.

9) After sending out the New MM System Information, the target RNC sends an SRNC relocation complete to
SGSNZ2. In case of intra-SGSN SERVING RNC Relocation, the SGSN use this indication to send an Iu release
message to old SRNC.

10)If the SRNC relocation is an Inter-SGSN SRNC relocation, the new SGSN sends Update PDP Context Request
(new SGSN Address, QoS Negotiated, SGSN Tunnép&nt Identifier, GGSN Tinnel Empoint Identifier) to
the GGSNs concerned. GGSN Tunnetigoint Identifier is used by GGSN to identify the PDP context. The
GGSNs update their PDP context fields and return an Update PDP Context Response (GGSN dipomel En
Identifier).

11)If the SRNC relocation is an Inter-SGSN SRNC relocation, the new SGSN sends Complete SERVING RNC
relocation message (IMSI) to the old SGSN when all GGSNs have been updated.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedures in UMTS 23.078:
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C1l) CAMEL_GPRS_SGSN_Context Acknowledge

C2) CAMEL GPRS Routeing_Area Update

6.12  Service Request Procedure for UMTS

The Service Request procedure is used by a 3G-MS in PMM-IDLE state to request the establishment of a secure
connection to a 3G-SGSN. The MS in PMM-IDLE state initiates this procedure in order to send uplink signalling
messages (e.g., Activate PDP Context Request) or user data. This procedure is also used by an MS in
PMM-CONNECTED state to request resource reservation for active PDP contexts.

6.12.1 Service Request Initiated by MS Procedure

TheMS in PMM-IDLE state sends the Service Request message to the 3G-SGSN in order to establish the PS signalling
connection for the upper layer signalling or for the resource reservation for active PDP contexts. After receiving the
Service Request message the 3G-SGSN may perform authentication and it shall perform the security mode procedure.
After the establishment of the secure PS signalling connection to a 3G-SGSN the MS may send signalling messages,

e.g., Activate PDP Context Request, to the 3G-SGSN, or the 3G-SGSN may start the resource reservation for the active
PDP contexts depending on the requested service in the Service Request message. This procedure is also used by an MS
in PMM-CONNECTED state to request the resource reservation for the active PDP contexts.

MS RNC SGSN HLR
1. RRC Connection Request

2. Service Request

g
3. Security Functions
oo T T >
4. Radio Access Bearer Assignment
€ Request |
5. Radio Bearer Setup
6. Radio Bearer Setup
_________ Complete |
6. Radio Access Bearer Assignment
Response
o _______Response |
c1
7. Uplink PDU
>

Figure 14: Service Request Initiated by MS Procedure

1) The MS establishes an RRC connection, if none exists for CS traffic.

2) The MS sends a Service Request (P-TMSI, P-TMSI Signature, RAI, CKSN, Service Type) message to the
SGSN. Service Type specifies the requested service. Service Type shall indicate one of the following: Data or
Signalling. At this point, the SGSN may perform the authentication procedure.

If Service Type indicates Data then a signalling connection is requested established between the MS and the
SGSN, and resources for active PDP context(s) are requested allocated, i.e., RAB establishment for the activated
PDP context(s).

3GPP



3G TS 23.060 version 3.1.0 33 3G TS 23.060 version 3.1.0 (1999-10)

If Service Type indicates Signalling then the signalling connection is requested established between the MS and
the SGSN for sending upper-layer signalling messages, e.g., Activate PDP Context Request. The resources for
active PDP context(s) are not requested allocated.

3) The SGSN shall perform the security functions if the service request was initiated by an MS in PMM-IDLE state.

4) In case Service Type indicates Data, the SGSN sends a Radio Access Bearer Assignment Request (NSAPI(s),
Tunnel Identity(ies), QoS Profile(s), SGSN IP Address(es)) message to re-establish radio access bearer for every
activated PDP context.

5) The RNC indicates to the MS the new Radio Bearer Identity established and the corresponding NSAPI with the
RRC radio bearer set up procedure.

6) SRNC responds with the Radio Access Bearer Assignment Response (NSAPI(s), Tunnel Identity(ies), QoS
Profile(s), RNC IP Address(es)) message. The GTP tunnel(s) are established on the lu interface.

7) The MS sends the uplink packet.

The MS knows that the Service Request message was successfully received in the SGSN when the MS receives the RRC
Security Mode Control Command message. It is, however, possible that the security mode procedure is not performed,
e.g., if the Service Request message indicating Service Type = Data is sent after an RA update procedure via the same
PS signalling connection. For such cases, the Service Accept message may be needed and it should be treated by the MS
as a service acceptance indication.

If the service request cannot be accepted, the network returns a Service Reject message to the mobile station.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

C1) CAMEL GPRS Attach Request

6.12.2 Service Request Initiated by Network Procedure

When the 3G-SGSN receives a downlink packet (e.g., Request PDP Context Activation, MT SMS, user data) for an MS
in PMM-IDLE state, the 3G-SGSN sends a paging request to UTRAN. The paging request triggers the Service Request
procedure in the UMS
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Figure 15: Service Request Initiated by Network Procedure

The SGSN receives a downlink PDP PDU for an MS in PMM-IDLE state.

The SGSN sends a Paging (IMSI, P-TMSI, RAI, Paging Cause) message to the RNC. The RNC pages the MS by
sending a Paging (P-TMSI or IMSI, Paging Cause) message to the MS.

The MS establishes an RRC connection if none exists for CS traffic.

The MS sends a Service Request (P-TMSI, P-TMSI Signature, RAI, CKSN, Service Type) message to the
SGSN. Service Type specifies Paging Response. The Service Request is carried over the radio in an RRC Direct
Transfer message and over the Iu interface in the RANAP Initial MS message. At this point, the SGSN may
perform the authentication procedure. The SGSN knows whether the downlink packet requires RAB
establishment (e.g., downlink PDU) or not (e.g., Request PDP Context Activation or MT SMS).

The SGSN shall perform the security mode procedure.

If resources for the PDP contexts are re-established, the SGSN sends a Radio Access Bearer Assignment Request
(NSAPI(s), Tunnel Identity(ies), QoS Profile(s), SGSN IP Address(es)) message to the RNC. The RNC sends a
Radio Access Bearer Setup (RAB Identity, NSAPI) to the MS. The MS responds by returning a Radio Access
Bearer Complete message to the RNC. The RNC sends a Radio Access Bearer Assignment Response (NSAPI(s),
Tunnel Identity(ies), QoS Profile(s), RNC IP Address(es)) message to the SGSN in order to indicate that GTP
tunnels are established on the lu interface and radio access bearers are established between the RNC and the MS.

The SGSN sends the downlink packet.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

Cl) CAMEL GPRS Attach Request
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6.13 UMTS-GPRS Intersystem Handover

6.13.1.1 UMTS to GPRS Handover

An Inter System handover from UMTS to GPRS takes place when the MS in PMM-CONNECTED state enters a new
GSM/GPRS cell inside the current RA. In this case the MS shall perform a Routing Area Update procedure with the
Update Type set to ‘Inter System Cell Change'.

The SGSN records this MS's change of cell, and further traffic directed towards the MS is conveyed over the Gb
interface to the new cell.

| ms | [ Bss | [ smrns | | 2G/3G_SGSN

1. Decision to
Perform handover

2. Routing Area Update Request

>

43. SRNS Context Request

4. SRNS Context Re;ponse

5. Security Fungctions
-

L

46. SRNS Context Acknowledge

7. Forwarding Packet»s

4'8. lu Release Command

8. lu Release CompEte

‘9. Routing Areg Update Accept

C1

10. Routing Arga Update Complete

<11. BSS Packet Flow Context Procedtﬂ

Figure 16: UMTS to GPRS Handover Between Cells in same RA

1) The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS switches to the new cell
supporting GPRS radio technology and suspends PDU transmission to the network

2) The MS sends a Routing Area Update Request (old RAI, old P-TMSI Signature, Update type) to the
2G/3G-SGSN. Update Type shall indicate 'Inter system cell change'. The BSS shall add the Cell Global Identity
including the RAC and LAC of the cell where the message was received before passing the message to the
2G/3G-SGSN.

3) The 2G/3G-SGSN sends SRNS Context Request (IMSI) to the SRNS, starts a timer on the MM and PDP Context
and stops the transmission of GTP PDUs to the SRNS.

4) The SRNS responds with SRNS Context Response (IMSI, GTP SNDs, GTP SNUs, RLC counters). The GTP
sequence numbers are included for each PDP context indicating the next downlink PDU to be sent to the MS (i.e.
the last GTP PDU in the buffer of the SRNS, which is not sent to the MS) and the next GTP PDU to be tunnelled
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5)
6)

7
8)

9)

to the GGSN. For each active PDP context the SRNS also includes the uplink and downlink RLC counters for
PDP contexts using acknowledged mode.

Security functions may be executed.

The 2G/3G-SGSN sends SRNS Context Acknowledge to the SRNS. This informs the SRNS that the
2G/3G-SGSN is ready to receive data packets.

The buffered downlink GTP PDUs are tunnelled back to the 2G/3G-SGSN.

When the timer described under 3 has expired, the 2G/3G-SGSN sends an lu Release Command to the SRNS.
The SRNS responds with lu Release Complete.

The 2G/3G-SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not
allowed to be attached in the RA, or if subscription checking fails, then the 2G/3G-SGSN rejects the routing area
update with an appropriate cause. If all checks are successful then the 2G/3G-SGSN updates MM and PDP
contexts for the MS. A new P-TMSI may be allocated. A Routing Area Update Accept (P-TMSI, P-TMSI
Signature, Receive N-PDU Number) is returned to the MS. Receive N-PDU Number contains the
acknowledgements for each acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-
originated N-PDUs successfully transferred before the start of the update procedure. The 2G/3G-SGSN deduces
the N-PDU Numbers from the RLC numbers received from the SRNS (FFS).

10) The MS acknowledges the new P-TMSI with a Routing Area Update Complete (P-TMSI, Receive N-PDU

Number). Receive N-PDU Number contains the acknowledgements for each acknowledged-mode NSAPI used
by the MS, thereby confirming all mobile-terminated N-PDUs successfully transferred before the start of the
update procedure.

11)The 2G/3G-SGSN and the BSS may execute the BSS Packet Flow Context Procedure.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

C1) CAMEL GPRS Routeing_Area Update

6.13.1.2 GPRS to UMTS Handover

An Inter System handover from GPRS to UMTS takes place when a PS-attached MS enters a new UMTS cell inside the
current RA. In this case the MS shall perform a UMTS Inter System Cell Change procedure by performing a RRC
connection establishment and an Intra SGSN Routing Area Update procedure with the Update Type set to 'Inter System
Cell Change'.

The SGSN records this MS's change of cell, and further traffic directed towards the MS is conveyed over the lu interface
to the new cell.
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| ms | [ Bss | | SRNns | 2G/3G-SGSN

1. Decision to
Perform handover

2. Routing Ared Update Request

P
3. Security Functions
< Y >
Set-upRad|o44 RAB Assignment Request
i Resources :

4. RAB Assignment 5asponse

5. Packet Transfer Resumed
¢ >

6. Packet Transfer Resumed
< Routing Area Update Accept

C1
>

8. Routing Area Update Complete

Figure 17: GPRS to UMTS Handover Between Cells in same RA

1) The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS switches to the new cell
supporting UMTS radio technology and Suspend PDU Transmission to the Network.

2) The MS initiate a RRC connection establishment and sends Routing Area Update Request (Old RA, Old P-TMSI
Signature, Update Type, CM) to the combined 2G/3G-SGSN. The SRNS shall add an identifier of the area where
the message was received before passing the message to the 2G/3G-SGSN. The 2G/3G-SGSN stops the
transmission of N-PDUs to the MS.

3) Security functions may be executed.

4) The 2G/3G-SGSN request the SRNS to establish of a radio access bearer by sending RAB Assignment Request
to the SRNS. The SRNS responds with RAB Assignment Response.

5) The traffic flow is resumed between the 2G/3G-SGSN and the SRNS
6) The traffic flow is resumed between the SRNS and the MS.

7) The 2G/3G-SGSN updates the MM context for the MS. A new P-TMSI may be allocated. A Routing Area
Update Accept (P-TMSI, P-TMSI Signature, Receive N-PDU Number (FFS)) is returned to the MS.

8) The MS acknowledges the new P-TMSI with a Routing Area Update Complete (P-TMSI, Receive N-PDU
Number (FFS)).

For a MS with gprs-CSlI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

Cl) CAMEL GPRS Routeing Area Update
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6.13.2 Intersystem Handover at RA Change

6.13.2.1 UMTS to GPRS Handover

An inter system handover from UMTS to GPRS takes place when the MS in PMM-IDLE or PMM-CONNECTED state
moves to a new GSM/GPRS cell in a new RA. In this case the MS shall initiate a GPRS RA update procedure. The
sequence applied for the inter SGSN RA update case is shown in the following figure:
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| Ms| [Bss| [sRNg new old GGSN || HR |
2G_SGSN| | 3G_SGSN

Decision|to
erform handover

e

2. Routing Area Update Reqtﬁst

3. SGSN Context Request
44. SRNS Cantext Request
4. SRNS Cantext ResporE

[¢)

5l SGSN Context Response
6. Security Functions

- L | >
7. SGSN Context Acknowledge
—P>

[ox}

8. SRNS Cantext Acknowledge
<

8a. Forward Packets

9. Forward Packets

10. Update PDP Context I&quest

<10. Update PDP Context Response

11. Update GPRS Location

412. Cancel Lacation

i& lu Release Command

13. lu Release Complete»

12. Cancel Lacation Ack

14. Insert Subscriber Data
-

14. Insert Subscriber Data Ack

<15. Update GPRS Location Ack

<16. Routing Area Update Accept

c2

17. Routing Area Update Congelete

418. BSS |Packet FIov; Context procedure

Figure 18: UMTS to GPRS Inter SGSN Routing Area Update Procedure
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1) The MS and/or BSS/UTRAN decides to perform handover, which leads to that the MS switch to the new cell
supporting GPRS radio technology and that the PDU transmission is suspended.

2) The MS sends a Routing Area Update Request (old RAI, old P-TMSI Signature, Update type) to the new
2G-SGSN. Update Type shall indicate RA update or periodic RA update. The BSS shall add the Cell Global
Identity including the RAC and LAC of the cell where the message was received before passing the message to
the new 2G-SGSN.

3) The new 2G-SGSN sends SGSN Context Request (old RAI, TLLI, old P-TMSI Signature, New SGSN Address)
to the old 3G-SGSN to get the MM and PDP contexts for the MS. The old SGSN validates the old P-TMSI
Signature and responds with an appropriate error cause if it does not match the value stored in the old 3G-SGSN.
The old 3G-SGSN starts a timer for supervision of the MS's context. If the MS is not known in the old 3G-SGSN,
the old 3G-SGSN responds with an appropriate error cause.

4) The old 3G-SGSN sends SRNS Context Request (IMSI) to the SRNS. Upon reception of this message the SRNS
buffers and stops sending downlink PDUs to the MS and answers with SRNS Context Response (IMSI, GTP
SNDs, GTP SNUs, RLC counters). The SRNS shall include for each PDP context the GTP sequence number of
the next GTP sequence number to be sent in downlink to the MS (i.e. the last not yet transferred N-PDU) and the
GTP sequence number of the next uplink PDU to be tunnelled to the GGSN. For each active PDP context the
SRNS also includes the uplink and downlink RLC transmission counters for PDP contexts using acknowledged
mode (FFS).

5) The old 3G-SGSN responds with SGSN Context Response (MM Context, e.g. IMSI, PDP Contexts, e.g. APN).
For each PDP context the old 3G-SGSN shall include the GTP sequence number for the next uplink GTP-U PDU
to be tunnelled to the GGSN and the next donwlink GTP sequence number for the next N-PDU to be sent to the
MS. Each PDP Context also includes the SNDCP Send N-PDU Number for the next downlink N-PDU to be sent
in acknowledged mode to the MS, the SNDCP Receive N-PDU Number for the next uplink N-PDU to be
received in acknowledged mode from the MS. The SNDCP N-PDU numbers are derived from the RLC counters
received from the SRNS (FFS).

6) Security functions may be executed.

7) The new 2G-SGSN sends an SGSN Context Acknowledge message to the old 3G-SGSN. This informs the old
3G-SGSN that the new 2G-SGSN is ready to receive data packets belonging to the activated PDP contexts. 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 RA update
procedure back to the old SGSN before completing the ongoing RA update procedure.

8) The old 3G-SGSN sends SRNS Context Acknowledge (IMSI) to the SRNS.
8a) The SRNS shall start duplicating and tunnelling the buffered GTP-U PDUs to the old 3G-SGSN.

9) The old 3G-SGSN tunnels the GTP-U PDUs to the new 2G-SGSN. No SNDCP sequence numbers shall be
included in the GTP header of the tunnelled PDUs.

10) The new 2G-SGSN sends Update PDP Context Request (new SGSN Address, TID, QoS Negotiated) to the
GGSN(s) concerned. The GGSN (s) updates its PDP context fields and returns Update PDP Context Response
(TID).

11)The new 2G-SGSN informs the HLR of the change of SGSN by sending Update GPRS Location (SGSN
Number, SGSN Address, IMS]I) to the HLR.

12)The HLR sends Cancel Location (IMSI) to the old 3G-SGSN. The old 3G-SGSN acknowledges with Cancel
Location Ack (IMSI). The old 3G-SGSN removes the MM and PDP contexts if the timer described in step 3 is
not running. When the timer is running the MM and PDP contexts are removed when the timer expires.

13)When the timer described in step 3 expires the old 3G-SGSN sends an lu Release Command to the SRNS. The
SRNS responds with lu Release Complete.

14)The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new 2G-SGSN. The 2G-SGSN
construct a MM context for the MS and return an Insert Subscriber Data Ack (IMSI) message to the HLR.

15)The HLR acknowledges the Update Location by sending Update GPRS Location Ack (IMSI) to the new
2G-SGSN.

3GPP



3G TS 23.060 version 3.1.0 41 3G TS 23.060 version 3.1.0 (1999-10)

16)The new 2G-SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not
allowed to be attached in the 2G-SGSN, or if subscription checking fails, then the new 2G-SGSN rejects the
routing area update with an appropriate cause. If all checks are successful then the new 2G-SGSN constructs MM
and PDP contexts for the MS. A logical link is established between the new 2G-SGSN and the MS. The new
2G-SGSN responds to the MS with Routing Area Update Accept (P-TMSI, P-TMSI Signature Receive N-PDU
Number). Receive N-PDU Number contains the acknowledgements for each acknowledged-mode NSAPI used
by the MS, thereby confirming all mobile-originated N-PDUs successfully transferred before the start of the
update procedure.

17)The MS acknowledges the new P-TMSI with a Routing Area Update Complete (P-TMSI, Receive N-PDU
Number). Receive N-PDU Number contains the acknowledgements for each acknowledged-mode NSAPI used
by the MS, thereby confirming all mobile-terminated N-PDUs successfully transferred before the start of the
update procedure.

18)The 2G-SGSN and the BSS may execute the BSS Packet Flow Context Procedure

The sequence applied for the intra SGSN RA update case is identical to the cell change case whithin the same RA as
shown in subclause "Intersystem Handover within an RA between Cells in Different Systems" used with a different
update type.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedures in UMTS 23.078:

Cl) CAMEL_GPRS_SGSN_Context Acknowledge

C2) CAMEL GPRS Routeing Area Update

6.13.2.2 GPRS to UMTS Handover

An intersystem handover from GPRS to UMTS takes place when the PS-attached MS moves to a new UMTS cell of a
new RA. In this case the MS shall initiate a UMTS RA update procedure by establishing a RRC connection and
initiating the RA update procedure. The sequence applied for the inter SGSN RA update case is shown in the following
figure:
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| Ms| [Bss| [sRNg new old GGSN || HR |
3G_SGSN| | 2G_SGSN
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i perform handover

2. Routing Area Update Reqtiest
3. SGSN Context Request
—p

4. SGSN Context Response
5. Security Functions

- >« >
Set-up Radio 9 RAB Assignment Request
Resources

6. RAB Asiignment Response

7. SGSN Context Acknowledge
4>

Cl
8. Forward Packets
<«

9. Update PDP Context Rﬁuest

% Update PDP Context Response

10. Update GPRS Location

>,
411. Cancel Location
11. Cancel Lacation Ack
12. Insert Subscriber Data
-
12. Insert Subscriber Data Ack >

<13. Update GPRS Location Ack

<14. Routing Area Update Accept

c2

15. Routing Area Update Cornglete

Figure 19: GPRS to UMTS Inter SGSN Routing Area Update Procedure

1) The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS switches to the new cell
supporting UMTS radio technology

2) The MS sends a Routing Area Update Request (old RAI, old P-TMSI Signature, Update Type, CM) to the new
3G-SGSN. The SRNS shall add an identifier of the area where the message was received before passing the
message to the 3G-SGSN.

3) The new 3G-SGSN sends SGSN Context Request (old RAI, old P-TMSI, New SGSN Address) to the old
2G-SGSN to get the MM and PDP contexts for the MS (The old RAI received from the MS is used to derive the
old 2G-SGSN address). The old 2G-SGSN starts a timer for supervision of the MS's context and stops the
transmission of N-PDUs to the MS.
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4) The old 2G-SGSN responds with SGSN Context Response (MM Context, e.g. IMSI, PDP Contexts, e.g. APN).
Each PDP Context includes the GTP sequence number for the next downlink N-PDU to be sent to the MS and
the GTP sequence number for the next uplink N-PDU to be tunnelled to the GGSN. Each PDP Context also
includes the SNDCP Send N-PDU Number for the next downlink N-PDU to be sent in acknowledged mode to
the MS, the SNDCP Receive N-PDU Number for the next uplink N-PDU to be received in acknowledged mode
from the MS. The new 3G-SGSN shall use the GTP sequence numbers for in-sequence delivery over the lu
interface.

The new 3G-SGSN uses the received SNDCP N-PDU sequence number for reliable data transmission (FFS).

5) Security functions may be executed.

6) The new 3G-SGSN request the SRNS to establish of a radio access bearer by sending RAB Assignment Request
to the SRNS. The SRNS responds with RAB Assignment Response.

7) The new 3G-SGSN sends a SGSN Context Acknowledge message to the old 2G-SGSN. This informs the old
2G-SGSN that the new 3G-SGSN is ready to receive data packets belonging to the activated PDP contexts. 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 routing
area update procedure back to the old SGSN before completing the ongoing routing area update procedure.

8) The old 2G-SGSN duplicates the buffered N-PDUs and starts tunnelling them to the new 3G-SGSN. The
3G-SGSN shall ignore any SNDCP sequence numbers received with the tunnelled N-PDUs Additional N-PDUs
received from the GGSN before the timer described in step 3 expires are also duplicated and tunnelled to the new
3G-SGSN. No N-PDUs shall be forwarded to the new 3G-SGSN after expiry of the timer described in step 3.

9) The new 3G-SGSN sends a Update PDP Context Request (hew SGSN Address, TID, QoS Negotiated) to the
GGSN (s) concerned. The GGSN (s) updates its PDP context fields and returns Update PDP Context Response
(TID).

10)The new 3G-SGSN informs the HLR of the change of SGSN by sending Update GPRS Location (SGSN
Number, SGSN Address, IMSI) to the HLR.

11)The HLR sends Cancel Location (IMSI, Cancellation Type) to the old 2G-SGSN. The old 2G-SGSN removes the
MM and PDP contexts if the timer described in step 3 is not running. When the timer is running the MM and
PDP contexts are removed when the timer expires. The old 2G-SGSN acknowledges with Cancel Location Ack
(IMSI).

12)The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new 3G-SGSN. The 3G-SGSN
constructs a MM context for the MS and returns an Insert Subscriber Data Ack (IMSI) message to the HLR.

13)The HLR acknowledges the Update GPRS Location by sending Update Location Ack (IMSI) to the new
3G-SGSN.

14)The new 3G-SGSN validate the MS's presence in the new RA. If due to roaming restrictions the MS is not
allowed to be attached in the 3G-SGSN, or if subscription checking fails, then the new 3G-SGSN rejects the
routing area update with an appropriate cause. If all checks are successful then the new 3G-SGSN constructs MM
and PDP contexts for the MS. A logical link is established between the new 3G-SGSN and the MS. The new
3G-SGSN responds to the MS with Routing Area Update Accept (P-TMSI, P-TMSI signature Receive N-PDU
Number (FFS)).

15)The MS acknowledges the new P-TMSI with a Routing Area Update Complete (P-TMSI, Receive N-PDU
Number (FFS)).

The sequence applied for the intra SGSN RA update case is identical to the cell change whithin the same RA case as
shown in subclause "Intersystem Handover within an RA between Cells in Different Systems" used with a different
update type.

For a MS with gprs-CSlI defined, CAMEL interaction may be performed. See referenced procedures in UMTS 23.078:

C1l) CAMEL_GPRS_SGSN_Context Acknowledge

C2) CAMEL GPRS Routeing_Area Update
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7 Network Management Functionality

The Network Management function provides mechanisms to support O&M functions related to the packet domain.

8 Radio Resource Functionality

9 Packet Routeing and Transfer Functionality

9.2.2 Activation Procedures

9.2.2.1 PDP Context Activation Procedure

The PDP Context Activation procedure is illustrated in Figure 20. Each step is explained in the following list.

| wms | | Bss | | 2G-SGSN | | 2G-GGSN

1. Activate PDP Context Request

C1

|
SBSSPacketFION Context Procedures
4. Create PDP Cﬂnext Request

2, Security Functions

-

i Create PDP Context Response

C2

2 Activate PDP Context Accept

Figure 20: PDP Context Activation Procedure for GPRS

Ms ] [ utTRAN | [ 3G-SGSN]

1. Activate PDP C(Jntext Request

ai

>

3. Radio Access Bearer Setup
- |

4. Create PDP Cantext Request
—>

4. Create PDP Cantext Response
R

2

(@]

2 Activate PDP Context Accept

Figure 21: PDP Context Activation Procedure for UMTS
1) The MS sends an Activate PDP Context Request (NSAPI, Tl, PDP Type, PDP Address, Access Point Name,

QoS Requested, PDP Configuration Options) message to the SGSN. The MS shall use PDP Address to indicate
whether it requires the use of a static PDP address or whether it requires the use of a dynamic PDP address. The
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2)
3)

4)

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 external network and/or to select a service. Access Point Name is a logical
name referring to the external 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 request optional
PDP parameters from the GGSN (see GSM 09.60). PDP Configuration Options is sent transparently through the
SGSN.

For GPRS, security functions may be executed. These procedures are defined in subclause "Security Function"”.

For GPRS, BSS packet flow context procedures may be executed. These procedures are defined in subclause
"BSS Context".

For UMTS, the RAB setup procedure is performed. The 3G-SGSN sends a Radio Access Bearer Setup Request
message to UTRAN. The UTRAN then initiates the radio access bearer setup procedure.

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, then the SGSN rejects the PDP context activation request.

If a GGSN address can be derived, the SGSN creates a TID for the requested PDP context by combining the
IMSI stored in the MM context with the NSAPI received from the MS. If the MS requests a dynamic address,
then the SGSN lets a GGSN allocate the dynamic address. The SGSN may restrict the requested QoS attributes
given its capabilities, the current load, and the subscribed QoS profile.

[TEID is studied under N2. The impact should be clarified in 23.060.]

5)

The SGSN sends a Create PDP Context Request (PDP Type, PDP Address, Access Point Name, QoS
Negotiated, TID, MSISDN, Selection Mode, 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 an external 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 MS or a non-
subscribed APN chosen by 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, then the GGSN is configured to accept only the PDP context activation that requests a
subscribed APN as indicated by the SGSN with Selection Mode.

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 external PDP network, and to start charging. The GGSN
may further restrict QoS Negotiated given its capabilities and the current load. The GGSN then returns a Create
PDP Context Response (TID, PDP Address, BB Protocol, Reordering Required, PDP Configuration Options,
QoS Negotiated, Charging Id, Cause) message to the SGSN. PDP Address is included 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, then 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 is in ACTIVE state and use the GGSN-
Initiated PDP Context Modification procedure to transfer the currently-used PDP address to the SGSN and the
MS. BB Protocol indicates whether TCP or UDP shall be used to transport user data on the backbone network
between the SGSN and GGSN. Reordering Required indicates whether the SGSN shall reorder N-PDUs before
delivering the N-PDUs to 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 is incompatible with the PDP context being activated (e.g., the
reliability class is insufficient to support the PDP type), then the GGSN rejects the Create PDP Context Request
message. The compatible QoS profiles are configured by the GGSN operator.

The SGSN inserts the NSAPI along with the GGSN address in its PDP context. If the MS has requested a
dynamic address, the PDP address received from the GGSN is inserted in the PDP context. The SGSN selects
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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. The SGSN is now able to route PDP PDUs between the GGSN and the MS, 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 a very high level of throughput, interactive applications being one example. These different requirements are
reflected in the QoS profile. The QoS profile is defined in subclause "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 MS is 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, then the MS may attempt another activation to the same APN up to a maximum
number of attempts.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedures in UMTS 23.078:

C1) CAMEL GPRS Activate PDP_Context

C2) CAMEL GPRS SGSN Create PDP_Context

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. All PDP contexts sharing the same PDP address are
identified by one and the same Tl but a unique NSAPI value.

The Secondary PDP Context Activation procedure associates a Traffic Flow Template (TFT) to the newly activated
PDP context. The TFT contains attributes that specify an IP header filter that is used to direct data packets received
from the interconnected external 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. The procedure is illustrated in Figure 22. Each step is explained in the following list.

MS 2G-SGSN 2G-GGSN

1. Activate Secondaa PDP Context Request

|O
=

2. Security Functions
g L

3. Create PDP Conte»yt Request

g Create PDP Context Response

C2

i Activate Secondary| PDP Context Accept

Figure 22: Secondary PDP Context Activation Procedure for GPRS
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1)

2)

3)

4)

MS | | UTRAN | | 3G-SGSN | | 36-GGSN

1. Activate Secondary PDP Context& guest

C

=

2. Radio Access Bearer Setup
- L | L

3. Create PDP C(mext Request

3<.Create PDP Context Response

@]
N

ﬁ Activate PDP Context Accept

Figure 23: Secondary PDP Context Activation Procedure for UMTS

The MS sends an Activate Secondary PDP Context Request (NSAPI, Tl, QoS Requested, TFT) message to the
SGSN. 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 is the same Tl used by the already-activated
PDP context(s) for that PDP address, and NSAPI contains a value not used by any other activated PDP context.

For GPRS, security functions may be executed. These procedures are defined in subclause "Security Function"”.

For UMTS, , the RAB setup procedure is performed. The 3G-SGSN sends a Radio Access Bearer Setup Request
message to the UTRAN. The UTRAN then initiates the radio access bearer setup procedure.

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

The SGSN and GGSN may restrict and negotiate the requested QoS as specified in subclause "PDP Context
Activation Procedure”. The SGSN sends a Create PDP Context Request (QoS Negotiated, TID, TFT) message to
the affected GGSN. The GGSN uses the same external 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 external PDP network. The
GGSN returns a Create PDP Context Response (TID, BB Protocol, Reordering Required, QoS Negotiated,
Cause) message to the SGSN.

The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate
Secondary PDP Context Accept (TI, NSAPI, QoS Negotiated, Radio Priority, Packet Flow Id) message to the
MS. 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.

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

For a MS with gprs-CSlI defined, CAMEL interaction may be performed. See referenced procedures in UMTS 23.078:

Cl) CAMEL GPRS Activate PDP_ Context

C2) CAMEL GPRS SGSN Create PDP_Context
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9231 SGSN-Initiated PDP Context Modification Procedure

The SGSN-Initiated PDP Context Modification procedure is illustrated in Figure 24. Each step is explained in the
following list.

MSs | | UTRAN | | sGSN | GGSN

1. Update PDP C&ntext Request

%Update PDP Context Response

3. Modify PDP Context Request

4. Modify PDP Cantext Accept

5. Radio Access Bearer Modificatiok
- >« >

Figure 24: SGSN-Initiated PDP Context Modification Procedure

1) The SGSN may send an Update PDP Context Request (TID, QoS Negotiated) message to the GGSN. If QoS
Negotiated received from the SGSN is incompatible with the PDP context being modified (e.g., the reliability
class is insufficient to support the PDP type), then the GGSN rejects the Update PDP Context Request. The
compatible QoS profiles are configured by the GGSN operator.

2) The GGSN may restrict QoS Negotiated given its capabilities and the current load. The GGSN stores QoS
Negotiated and returns an Update PDP Context Response (TID, QoS Negotiated) message.

3) The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and sends a Modify PDP
Context Request (Tl, NSAPI, QoS Negotiated, Radio Priority, Packet Flow Id) message to the MS.

4) The MS acknowledges by returning a Modify PDP Context Accept message. If the MS does not accept the new
QoS Negotiated it shall instead de-activate the PDP context with the PDP Context Deactivation Initiated by MS
procedure.

5) The radio access bearer modification procedure may be executed.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

C1) CAMEL GPRS Modify PDP_Context

9.2.3.2 GGSNe-Initiated PDP Context Modification Procedure

The GGSN-Initiated PDP Context Modification procedure is illustrated in Figure 25. Each step is explained in the
following list.
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MSs | | UTRAN | | sGSN | GGSN

1. Update PDP Context Request
-

<2. Modify PDP Context Request

3. Modify PDP Context Accept

4. Radio Access Bearer Modification
> <

5. Update PDP anext Response

c1
|

Figure 25: GGSN-Initiated PDP Context Modification Procedure

1) The GGSN sends an Update PDP Context Request (TID, PDP Address, QoS Requested) message to the SGSN.
QoS Requested indicates the desired QoS profile. PDP Address is optional.

2) The SGSN may restrict the desired QoS profile given its capabilities, the current load, the current QoS profile,
and the subscribed QoS profile. The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated,
and sends a Modify PDP Context Request (Tl, NSAPI, PDP Address, QoS Negotiated, Radio Priority, Packet
Flow Id) message to the MS. PDP Address is optional.

3) The MS acknowledges by returning a Modify PDP Context Accept message. If the MS does not accept the new
QoS Negotiated it shall instead de-activate the PDP context with the PDP Context Deactivation Initiated by MS
procedure.

4) For UMTS, the radio access bearer modification procedure may be executed.

5) Upon receipt of the Modify PDP Context Accept message, or upon completion of the RAB modification
procedure, the SGSN returns an Update PDP Context Response (TID, QoS Negotiated) message to the GGSN. If
the SGSN receives a Deactivate PDP Context Request message, it shall instead follow the PDP Context
Deactivation Initiated by MS procedure.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

C1) CAMEL_GPRS_Modify PDP_Context
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9.2.3.3 MS-Initiated PDP Context Modification Procedure

The MS-Initiated PDP Context Modification procedure is illustrated in Figure 26. Each step is explained in the
following list.

1)

2)

3)

4)
5)

MSs | | UTRAN | | sGSN | GGSN

1. Modify PDP Context Request

2. Update PDP Cantext Request

%Update PDP Context Response

4. Radio Access Bearer Modification
| | g | >

< 5. Modify PDP Context Accept

C1
Figure 26: MS-Initiated PDP Context Modification Procedure

The MS sends a Modify PDP Context Request (T1, NSAPI, QoS Requested) message to the SGSN. QoS
Requested indicates the desired QoS profile.

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 (TID, QoS Negotiated) message to the GGSN. If QoS
Negotiated received from the SGSN is incompatible with the PDP context being modified (e.g., the reliability
class is insufficient to support the PDP type), then the GGSN rejects the Update PDP Context Request. The
compatible QoS profiles are configured by the GGSN operator.

The GGSN may further restrict QoS Negotiated given its capabilities and the current load. The GGSN stores
QoS Negotiated and returns an Update PDP Context Response (TID, QoS Negotiated) message.

For UMTS, the radio access bearer modification procedure may be executed.

The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns a Modify PDP
Context Accept (Tl, NSAPI, QoS Negotiated, Radio Priority, Packet Flow Id) message to the MS.

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

existingQoS Negotiated is returned to the MS in step 4.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

C1l) CAMEL_GPRS_Modify PDP_Context
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924 Deactivation Procedures

9.24.1 PDP Context Deactivation Initiated by MS Procedure

The PDP Context Deactivation Initiated by MS procedure is illustrated in Figure 27. Each step is explained in the

following list.
MS 2G-SGSN 2G-GGSN

1. Deactivate PDP gntext Request

C1

2. Security Functions
< Y >

3. Delete PDP Conte»xt Request

% Delete PDP Context Response

i Deactivate PDP Context Accept

Figure 27: PDP Context Deactivation Initiated by MS Procedure for GPRS

MS | | UTRAN | | 3G-SGSN | 3G-GGSN

1. Deactivate PDP Context Reque&

C1
3. Delete PDP Cc&text Request

%Delete PDP Context Response

4. Deactivate PDP Context Accept

5. Radio Access Bearer Release
- >«

Figure 28: PDP Context Deactivation Initiated by MS Procedure for UMTS

1) The MS sends a Deactivate PDP Context Request (TI, NSAPI) message to the SGSN.
2) For GPRS security functions may be executed. These procedures are defined in subclause "Security Function”.

3) The SGSN sends a Delete PDP Context Request (TID, Teardown Ind) message to the GGSN. If NSAPI was not
included by the MS in the Deactivate PDP Context Request message, then the SGSN deactivates all PDP
contexts associated with this TI and PDP address by including Teardown Ind in the Delete PDP Context Request
message. The GGSN removes the PDP context(s) and returns a Delete PDP Context Response (TID) message to
the SGSN. If the MS was using a dynamic PDP address allocated by the GGSN, and if the context being
deactivated is the last PDP context associated with this PDP address, then the GGSN releases this PDP address
and makes it available for subsequent activation by other MSs. The Delete PDP Context messages are sent over
the backbone network.

4) The SGSN returns a Deactivate PDP Context Accept (Tl, NSAPI) message to the MS.
5) For UMTS, the radio access bearer release procedure is executed.

At GPRS detach, all PDP contexts for the MS are implicitly deactivated.
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If the SGSN receives a Deactivate PDP Context Request (TI) message for a PDP context that is currently being
activated, then the SGSN shall stop the PDP Context Activation procedure without responding to the MS, and continue
with the PDP Context Deactivation initiated by MS procedure.

For a MS with gprs-CSlI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

Cl) CAMEL GPRS Deactivate PDP_Context

9.2.4.2 PDP Context Deactivation Initiated by SGSN Procedure

The PDP Context Deactivation Initiated by SGSN procedure is illustrated in Figure 29. Each step is explained in the
following list.

1)

2)

3)

MSs | | UTRAN | | sGSN | GGSN

\
C1

1. Delete PDP ﬁ)ntext Request

<1. Delete PDP Context Response

<2. Deactivate PDP Context Request

2. Deactivate PDP Context Accept>

3. Radio Access Bearer Release
| >«

Figure 29: PDP Context Deactivation Initiated by SGSN Procedure

The SGSN sends a Delete PDP Context Request (TID, Teardown Ind) message to the GGSN. If Teardown Ind is
included by the SGSN, then the GGSN deactivates all PDP contexts associated with this PDP address. The
GGSN removes the PDP context and returns a Delete PDP Context Response (TID) message to the SGSN. If the
MS was using a dynamic PDP address allocated by the GGSN, and if the context being deactivated is the last
PDP context associated with this PDP address, then the GGSN releases this PDP address and makes it available
for subsequent activation by other MSs. The Delete PDP Context messages are sent over the backbone network.
The SGSN may not wait for the response from the GGSN before sending the Deactivate PDP Context Request
message.

The SGSN sends a Deactivate PDP Context Request (TI, NSAPI) message to the MS. If NSAPI is not included,
then all PDP contexts associated with this TI and PDP address are deactivated. The MS removes the PDP
context(s) and returns a Deactivate PDP Context Accept (TI, NSAPI) message to the SGSN. NSAPI is included
if received from the SGSN.

For UMTS, the radio access bearer release procedure is executed.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

Cl) CAMEL GPRS Deactivate PDP_Context
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9.2.4.3 PDP Context Deactivation Initiated by GGSN Procedure

The PDP Context Deactivation Initiated by GGSN procedure is illustrated in Figure 30. Each step is explained in the
following list.

Ms | | uTRAN | | sGsN | GGSN
J‘Delete PDP Context Request

C1

—

2. Deactivate PDP Context Reques
-

2. Deactivate PDP Context Accep{

3. Delete PDP C‘ﬁrtext Response

4. Radio Access Bearer Release
- < >

Figure 30: PDP Context Deactivation Initiated by GGSN Procedure

1) The GGSN sends a Delete PDP Context Request (TID, Teardown Ind) message to the SGSN. Teardown Ind
indicates whether or not all PDP contexts associated with this PDP address shall be deactivated.

2) The SGSN sends a Deactivate PDP Context Request (Tl, NSAPI) message to the MS. If NSAPI was not included
by the SGSN, then all PDP contexts associated with this Tl and PDP address are deactivated. The MS removes
the PDP context(s) and returns a Deactivate PDP Context Accept (Tl, NSAPI) message to the SGSN. NSAPI is
included if received from the SGSN.

3) The SGSN returns a Delete PDP Context Response (TID, Teardown Ind) message to the GGSN. If the MS was
using a dynamic PDP address allocated by the GGSN, and if the context being deactivated is the last PDP context
associated with this PDP address, then the GGSN releases this PDP address and makes it available for
subsequent activation by other MSs. The Delete PDP Context messages are sent over the backbone network. The
SGSN may not wait for the response from the MS before sending the Delete PDP Context Response message.

3) For UMTS, the radio access bearer release procedure is executed.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedure in UMTS 23.078:

C1) CAMEL GPRS Deactivate PDP_Context

13 Information Storage

This clause describes information storage structures required for the packet domain, and the recovery and restoration
procedures needed to maintain service if inconsistencies in databases occur and at lost or invalid database information.

13.1 HLR

IMSI is the prime key to the packet domain subscription data stored in the HLR. There may be several sets of packet
domain subscription data per IMSI. This is illustrated in Figure 31.
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| |
| Passwordl | CSs Basic Services GPRS |
| |

| |
| BS1 | | BS2 | | BS3 | | PDP1| | PDP2| | PDP3| Ss1 SS2
Prov. Prov.
ss1 H ss1 H ss1 |
Status Status Status
| | |
Supplementary Service 2
Activation Status

Figure 31: Packet Domain Subscription Data

As Figure 31 indicates, the packet domain subscription data is at the same level as basic services. Each PDP
subscription is seen as a basic service. Supplementary services are provisioned as part of the overall subscription.
Activation of SSs is either at the basic service level (SS1) or at the overall subscription level (SS2).

Table 1 shows the packet domain subscription data contained in the HLR.

Table 1: HLR Packet Domain Subscription Data

Field Description GPRS UMTS
IMSI IMSI is the main reference key. X X
MSISDN The basic MSISDN of the MS. X X
SGSN Number The SS7 number of the SGSN currently serving this MS. X X
SGSN Address The IP address of the SGSN currently serving this MS. X X
SMS Parameters SMS-related parameters, e.g., operator-determined barring. X X
MS PS Purged for Indicates that the MM and PDP contexts of the MS are deleted X X
from the SGSN.
MNRG Indicates that the MS is not reachable through an SGSN, and that X X
the MS is marked as not reachable at the SGSN and possibly at
the GGSN.
GGSN-list The GSN number and optional IP address pair related to the X X

GGSN that shall be contacted when activity from the MS is
detected and MNRG is set. The GSN number shall be either the
number of the GGSN or the protocol-converting GSN as
described in the subclauses "MAP-based GGSN - HLR Signalling"
and "GTP and MAP-based GGSN - HLR Signalling".

Each IMSI contains zero or more of the following PDP context subscription records:

PDP Context Identifier Index of the PDP context. X X

PDP Type PDP type, e.g., X.25, PPP, or IP. X X

PDP Address PDP address, e.g., an X.121 address. This field shall be empty if X X
dynamic addressing is allowed.

Access Point Name A label according to DNS naming conventions describing the X X
access point to the external packet data network.

QoS Profile Subscribed The quality of service profile subscribed. QoS Profile Subscribed X X
is the default level if a particular QoS profile is not requested.

VPLMN Address Allowed Specifies whether the MS is allowed to use the APN in the domain X X
of the HPLMN only, or additionally the APN in the domain of the
VPLMN.

gprs-CSlI Specifies optional GPRS CAMEL Subscription Information. See X X
UMTS 23.016
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13.2 SGSN

SGSN maintains MM context and PDP context information for MSs in the STANDBY, READY, PMM-IDLE, and

55 3G TS 23.060 version 3.1.0 (1999-10)

PMM-CONNECTED states. Table 2 shows the context fields for one MS.

Table 2: SGSN MM and PDP Contexts

Field Description GPRS UMTS

IMSI IMSI is the main reference key. X X

MM State Mobility management state, IDLE, STANDBY, READY, X X
PMM-DETACHED, PMM-IDLE, or PMM-CONNECTED.

P-TMSI Packet Temporary Mobile Subscriber Identity. X X

P-TMSI Signature A signature used for identification checking purposes. X X

IMEI International Mobile Equipment Identity X X

MSISDN The basic MSISDN of the MS. X X

Routeing Area Current routeing area. X X

Cell Identity Current cell in READY state, last known cell in STANDBY or IDLE X [FFS]
state.

Cell Identity Age Time elapsed since the last LLC PDU was received from the MS X [FFS]
at the SGSN.

VLR Number The VLR number of the MSC/VLR currently serving this MS. X X

New SGSN Address The IP address of the new SGSN where buffered and not sent X X
N-PDUs should be forwarded to.

Authentication Triplets Authentication and ciphering parameters. X X

Authentication Vectors Authentication and ciphering parameters for UMTS. X

Kc Currently used ciphering key. X

CKSN Ciphering key sequence number of Kc. X

Ciphering algorithm Selected ciphering algorithm. X

CK Currently used ciphering key. X

IK Currently used integrity key. X

KSI Key Set Identifier. X

Radio Access Classmark MS radio access capabilities. X

SGSN Classmark MS network capabilities. X X

DRX Parameters Discontinuous reception parameters. X

MNRG Indicates whether activity from the MS shall be reported to the X X
HLR.

NGAF Indicates whether activity from the MS shall be reported to the X X
MSC/VLR.

PPF Indicates whether paging for PS and CS services can be initiated. X X

SMS Parameters SMS-related parameters, e.g., operator-determined barring. X X

Recovery Indicates if HLR or VLR is performing database recovery. X X

Radio Priority SMS The RLC/MAC radio priority level for uplink SMS transmission. X

aprs-CSl Specifies optional GPRS CAMEL Subscription Information. See X X
UMTS 23.016

Each MM context contains zero or more of the following PDP contexts:

PDP Context Identifier Index of the PDP context. X X

PDP State Packet data protocol state, INACTIVE or ACTIVE. X X

PDP Type PDP type, e.g., X.25, PPP, or IP. X X

PDP Address PDP address, e.g., an X.121 address. X X

APN Subscribed The APN received from the HLR. X X

APN in Use The APN currently used. X X

NSAPI Network layer Service Access Point Identifier. X X

Tl Transaction Identifier. X X

TEID Tunnel Endpoint Identifier. X X

GGSN Address in Use The IP address of the GGSN currently used. X X

VPLMN Address Allowed Specifies whether the MS is allowed to use the APN in the domain X X
of the HPLMN only, or additionally the APN in the domain of the
VPLMN.

QoS Profile Subscribed The quality of service profile subscribed. X X

QoS Profile Requested The quality of service profile requested. X X

QoS Profile Negotiated The quality of service profile negotiated. X X

TFT [FFS] Traffic flow template. X X

Radio Priority The RLC/MAC radio priority level for uplink user data X
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transmission.

Packet Flow Id Packet flow identifier. X

Send N-PDU Number SNDCP sequence number of the next downlink N-PDU to be sent X
to the MS.

Receive N-PDU Number SNDCP sequence number of the next uplink N-PDU expected X
from the MS.

SND GTP-U sequence number of the next downlink N-PDU to be sent X X
to the MS.

SNU GTP-U sequence number of the next uplink N-PDU to be sent to X X
the GGSN.

Charging Id Charging identifier, identifies charging records generated by X X
SGSN and GGSN.

Reordering Required [FFS] Specifies whether the SGSN shall reorder N-PDUs before X X
delivering the N-PDUs to the MS.

RNC Address in Use The IP address of the RNC currently used. X

In case of anonymous access (GPRS only) the SGSN maintains the MM context and PDP context information for MSs
in READY state Error! Reference source not found.shows the context fields for one MS.

13.8.2 SGSN Failure

When an SGSN fails, it deletes all MM and PDP contexts affected by the failure. SGSN storage of subscriber data is
volatile. Based on configuration data, the SGSN shall send a Reset message to each of its associated VLRs. The VLRs
shall mark all associations containing the restarted SGSN as unreliable. See UMTS 23.007.

In the case of optional CAMEL interaction the failing SGSN shall invoke the CAMEL GPRS exception procedure
towards SCFs.

If data or signalling, except GPRS attach and RA update, is received in an SGSN from an MS for which no MM context
exists in the SGSN, then the SGSN shall discard the data or signalling.

If an RA update request is received in an SGSN from an MS for which no MM context exists neither in the SGSN, nor
in the old SGSN for the inter-SGSN RA update case, then the SGSN shall reject the RA update with an appropriate
cause. In order to remain PS-attached, the MS shall then perform a new PS attach and should (re-)activate PDP contexts.

If a service request is received in a 3G-SGSN from an MS for which no MM context exists in the 3G-SGSN, then the
3G-SGSN shall reject the service request with an appropriate cause. In order to remain PS-attached, the MS shall then
perform a new PS attach and should (re-)activate PDP contexts.

NOTE: In some cases, user interaction may be required, and then the MS cannot (re-)activate the PDP contexts
automatically.

When the SGSN receives a GTP PDU for which no PDP context exists it discards the GTP PDU and sends an error
indication to the originating GGSN. The GGSN marks the related PDP context as invalid. If there is no MM context for
the MS, the SGSN may search the MS by paging with the IMSI in the SGSN area. An MS that is paged for PS services
with IMSI as the identifier shall perform a new PS attach and should (re-)activate PDP contexts.

When the SGSN receives a mobile-terminated SM from the SMS-GMSC for an IMSI unknown in the SGSN, it rejects
the request.

When the SGSN receives a paging request over the Gs interface for an IMSI unknown in the SGSN and the SGSN has
not completed recovery, then the SGSN may page the MS for packet services with IMSI as identifier in the area
specified by the location information provided by the MSC/VLR. If no such location information is provided, then the
SGSN may page the MS in the routeing areas corresponding to that MSC/VLR. After the MS performs a combined PS
attach, the SGSN may continue serving the Gs interface paging request.
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16 Interactions with Other GSM Services

This clause describes the interaction between GPRS and the following other GSM services:
- point-to-point Short Message Service (SMS);
- circuit-switched services; and
- supplementary services.

- _CAMEL services.

16.1.2 Mobile-originated SMS Transfer

Figure 32 and the description below explain the steps involved in sending a SM from an MS over a GPRS radio channel.

\/ISI E|SSS SGSN GGSN MSCMLR HLR SMSHW SM-SC
<—I | | | | |I I(SﬁsageTransfer 1

<—]| E)ellvery Report 4

‘ ‘ —>| R/Iessage Transfer 3
<—|—— —‘ | Forward Short Message Resuitt 5

‘—\—|——> éForward Short Message

— I :
<T|I_|I |I |I |I |I IDE‘"VeWRePOrt 6

Figure 32: MO SMS Transfer, Successful

1) The MS has a SM to send, and transfers the SM to the SGSN via RP, CP, and LLC.

2) SGSN checks the MS subscription data, and determines that the MS is allowed to originate the SMS. SGSN
forwards the SM to a SMS interworking MSC (SMS-IWMSC).

3) SMS-IWMSC passes the SM to the addressed SM-SC.
4) SM-SC returns a Delivery Report to the SMS-IWMSC 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.

For a MS with gprs-CSI defined, CAMEL interaction may be performed. See referenced procedures in UMTS 23.078:

C1) CAMEL_GPRS_SMS_MO_Request

C2) CAMEL_GPRS SMS_MO_Result

16.3  Supplementary Services

No supplementary services are defined for the packet domain. Supplementary services may be available in the
interworked-with networks (e.g., the X.25 Call Redirection user facility), but this is outside the scope of this
specification.
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16.4 CAMEL Services

CAMEL may be used for session and cost control. It may also be used for other Operator Specific Services.

Annex A (normative):
APN and GGSN Selection

This annex contains the rules applied upon PDP context activation to determine the APN and the corresponding GGSN.
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5.6.3.8.2 GTP and MAP-based GGSN - HLR Signalling
Interworkin

MAP MAP

GTP-C GTP-C
TCAP TCAP
uDP uDP SCCP SCCP
P P MTP3 MTP3
L2 L2 MTP2 MTP2

L1 L1 L1 L1
Gn Ge

GGSN GSN HLR

Figure 1: Control Plane GGSN - HLR Using GTP and MAP

Legend:
- GPRS Tunnelling Protocol for the control plane (GTP-C): This protocol tunnels signalling messages between the
GGSN and the protocol-converting GSN in the backbone network.

- Interworking: This function provides interworking between GTP and MAP for GGSN - HLR signalling.

5.7 Functionality needed for Mobile IP_using IPv4

To supporthe optionalMobile IP service$54] efficiently in GPRS-and-UMT$he packet domairkoreign Agent
(FA) functionality needs to be provided. This functionality will be located in the GGSN. The interface between the
GGSN and FA, including the mapping betweendaee oftP address and thecaladdressGTP tunnein thevisited
network-PLMN +e—-the HD{GPRS TunneHbis assumed not be standardized as the GGSN/FA is considered being
one integrated node.
Mobile IP services nesch Home Agent (HA). The HA is a router which tunnels datagraras ©AMSs. The FA
detunnels the datagram and sends it towards ththatfare in &2LMNvisiting-nretwork The HA maintains current
location information for each of the departestrsMS. Thelocation of theHA is not specified by 3GPRay-ormay
not-bewithinthe UMTS operator's network.
The FA and HA functionality is specified by IETIREC2002].-hewever-as-a-UMTSIGPRSrelease-isfinalized, the

ifi hould-be j 0 ; ierinteroperability

6 Mobility Management Functionality

6.1 Definition of Mobility Management States

The Mobility Management (MM) activities related to a subscriber are characterised by one of three different MM states.
The MM states for a GPRS subscriber are IDLE, STANDBY, and READY, and the MM states for a UMTS subscriber
are PMM-DETACHED, PMM-IDLE, and PMM-CONNECTED. Each state describes a certain level of functionality

and information allocated. The information sets held at the MS and the SGSN are denoted MM context.

In the non-anonymous access case, the MM state relates only to GPRS MM activities of a subscriber. The MM state is
independent of the number and state of PDP contexts for that subscriber.

In the anonymous access case, the MM state relates to GPRS MM activities of an MS represented only by an Auxiliary
TLLI.
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6.5.1 GPRS Attach Function

A GPRS attach is made to the SGSN. A GPRS-attached MS makes IMSI attach via the SGSN with the combined RA
LA update procedure if the network operation mode is I. In network operation modes Il and Ill, or if the MS is not
GPRS-attached, then the MS makes IMSI attach as already defined in GSM. An IMSI-attached MS in class-A mode ©
operation engaged in a CS connection shall use the (non-combined) GPRS Attach procedure when it performs a GPF
attach.

In the attach procedure, the MS shall provide its identity and an indication of which type of attach that is to be
executed. The identity provided to the network shall be the MS's Packet TMSI (P-TMSI) or IMSI. P-TMSI and the RAI
associated with the P-TMSI shall be provided if the MS has a valid P-TMSI. If the MS does not have a valid P-TMSI,
then the MS shall provide its IMSI. The different types of attach are GPRS attach and combined GPRS / IMSI attach.

At the RLC/MAC layer, the MS shall identify itself with a Local or Foreign TLLI if the MS is already GPRS-attached
and is performing an IMSI attach. Otherwise, the MS shall identify itself with a Foreign TLLI, or a Random TLLI if a
valid P-TMSI is not available. The Foreign or Random TLLI is used as an identifier during the attach procedure until
new P-TMSI is allocated.

After having executed the GPRS attach, the MS is in READY state and MM contexts are established in the MS and tf
SGSN. The MS may then activate PDP contexts as described in subclause "Activation Procedures".

An IMSl-attached MS that can only operate in class-C mode of operation shall follow the normal IMSI detach
procedure before it makes a GPRS attach. A GPRS-attached MS in class-C mode of operation shall always perform :
GPRS detach before it makes an IMSI attach.

If the network operates in mode | (see subclause "Paging Co-ordination™), then an MS that is both GPRS-attached an
IMSI-attached shall perform the Combined RA / LA Update procedures.

If the network operates in mode Il or I, then a GPRS-attached MS that has the capability to be simultaneously GPRS
attached and IMSI-attached shall perform the (non-combined) Routeing Area Update procedures, and either:

- access the non-GPRS common control channels for CS operation (the way that CS operation is performed in
parallel with GPRS operation is an MS implementation issue outside the scope of the present document); or

- if CS operation is not desired, depending on system information that defines whether or not explicit detach shal
be used, either:

- avoid all CS signalling (in which case the MS may be implicitly IMSI detached after a while); or

- perform an explicit IMSI detach via the non-GPRS common control channels (if the MS was already IMSI-
attached).

The Combined GPRS / IMSI Attach procedure is illustrated in Figure 1. Each step is explained in the following list.
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new old
MS || BSS || newSGSN|| oldSGSN || GGSN || EIR | | MSCVLR | [ HLR || MSC/VLR
1. Attach Request
2. Identlﬂcatlcn Request
2. ldentification Response
3 Identity Request
3. Identity Response
4. Authentication
-------------------- [ R Y R R R R PEPEP PR FRERERERERE =
5. IMEI Check
-------------------- o R R EEEETERI PEFEPERY
6a. Update Location >
6b Cancel Location
6c. Cancel Location Ack >
6d Insert Subscriber Data
6e. Insert Subscriber Data|Ack >
6f Update Location Ack
7a. Location Update Request
7b. Update | ocation
7c. Cancel Location
7d. Cancel Location Ack
7e Insert Subscriber Data
7f. Insert Subscriber Data Ack
Yg Update Location Ack
7h Location Update écept
8. Attach Accept
9. Attach Complete
10. TMSI Reallocation Complete -

1) The MS initiates the attach procedure by the transmission of an Attach Request (IMSI or P-TMSI and old RAI,
Classmark, CKSN, Attach Type, DRX Parameters, old P-TMSI Signature) message to the SGSN. IMSI shall be
included if the MS does not have a valid P-TMSI available. If the MS has a valid P-TMSI, then P-TMSI and the

2)

Figure 1: Combined GPRS / IMSI Attach Procedure

old RAI associated with P-TMSI shall be included. Classmark contains the MS's GPRS multislot capabilities
and supported GPRS ciphering algorithms in addition to the existing classmark parameters defined in

GSM 04.08. Attach Type indicates which type of attach that is to be performed, i.e., GPRS attach only, GPRS
Attach while already IMSI attached, or combined GPRS / IMSI attach. DRX Parameters indicates whether the

MS uses discontinuous reception or not. If the MS uses discontinuous reception, then DRX Parameters also

indicate when the MS is in a non-sleep mode able to receive paging requests and channel assignments. If the |

uses P-TMSI for identifying itself and if it has also stored its old P-TMSI Signature, then the MS shall include
the old P-TMSI Signature in the Attach Request message.

If the MS identifies itself with P-TMSI and the SGSN has changed since detach, the new SGSN sends an

Identification Request (P-TMSI, old RAI, old P-TMSI Signature) to the old SGSN to request the IMSI. The old
SGSN responds with Identification Response (IMSI, Authentication Triplets). If the MS is not known in the old
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3)

4)

5)

6)

7

SGSN, the old SGSN responds with an appropriate error cause. The old SGSN also validates the old P-TMSI
Signature and responds with an appropriate error cause if it does not match the value stored in the old SGSN.

If the MS is unknown in both the old and new SGSN, the SGSN sends an Identity Request (Identity Type =
IMSI) to the MS. The MS responds with Identity Response (IMSI).

The authentication functions are defined in the subclause "Security Function”. If no MM context for the MS
exists anywhere in the network, then authentication is mandatory. Ciphering procedures are described in
subclause "Security Function”. If P-TMSI allocation is going to be done, and if ciphering is supported by the
network, ciphering mode shall be set.

The equipment checking functions are defined in the subclause "ldentity Check Procedures". Equipment
checking is optional.

If the SGSN number has changed since the GPRS detach, or if it is the very first attach, then the SGSN inform
the HLR:

a) The SGSN sends an Update Location (SGSN Number, SGSN Address, IMSI) to the HLR.

b) The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to
Update Procedure.

¢) The old SGSN acknowledges with Cancel Location Ack (IMSI). If there are any ongoing procedures for that
MS, the old SGSN shall wait until these procedures are finished before removing the MM and PDP contexts

d) The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new SGSN.

e) The new SGSN validates the MS's presence in the (new) RA. If due to regional subscription restrictions the
MS is not allowed to attach in the RA, the SGSN rejects the Attach Request with an appropriate cause, and
may return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message to the HLR. If
subscription checking fails for other reasons, the SGSN rejects the Attach Request with an appropriate cau:s
and returns an Insert Subscriber Data Ack (IMSI, Cause) message to the HLR. If all checks are successful
then the SGSN constructs an MM context for the MS and returns an Insert Subscriber Data Ack (IMSI)
message to the HLR.

f) The HLR acknowledges the Update Location message by sending an Update Location Ack to the SGSN aft
the cancelling of old MM context and insertion of new MM context are finished. If the Update Location is
rejected by the HLR, the SGSN rejects the Attach Request from the MS with an appropriate cause.

If Attach Type in step 1 indicated GPRS Attach while already IMSI attached, or combined GPRS / IMSI attach,
then the VLR shall be updated if the Gs interface is installed. The VLR number is derived from the RA
information. The SGSN starts the location update procedure towards the new MSC/VLR upon receipt of the firs
Insert Subscriber Data message from the HLR in step 6 d). This operation marks the MS as GPRS-attached in
the VLR.

a) The SGSN sends a Location Update Request (new LAI, IMSI, SGSN Number, Location Update Type)
message to the VLR. Location Update Type shall indicate IMSI attach if Attach Type indicated combined
GPRS / IMSI attach. Otherwise, Location Update Type shall indicate normal location update. The VLR
creates an association with the SGSN by storing SGSN Number.

b) If the LA update is inter-MSC, the new VLR sends Update Location (IMSI, new VLR) to the HLR.
c) Ifthe LA update is inter-MSC, the HLR sends a Cancel Location (IMSI) to the old VLR.
d) The old VLR acknowledges with Cancel Location Ack (IMSI).

e) If the LA update is inter-MSC, the HLR sends Insert Subscriber Data (IMSI, GSM subscriber data) to the
new VLR.

f) The VLR acknowledges with Insert Subscriber Data Ack (IMSI).

g) After finishing the inter-MSC location update procedures, the HLR responds with Update Location Ack
(IMSI) to the new VLR.

h) The VLR responds with Location Update Accept (VLR TMSI) to the SGSN.
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8) The SGSN selects Radio Priority SMS, and sends an Attach Accept (P-TMSI, VLR TMSI, P-TMSI Signature,
Radio Priority SMS) message to the MS. P-TMSI is included if the SGSN allocates a new P-TMSI.

9) If P-TMSI or VLR TMSI was changed, the MS acknowledges the received TMSKgywéturning an Attach
Complete(P-FMSH VLR FMShessage to the SGSN.

10)If VLR TMSI was changed, the SGSN confirms the VLR TMSI re-allocation by sending a TMSI Reallocation
Complete- (LR TFMSImessage to the VLR.

If the Attach Request cannot be accepted, the SGSN returns an Attach Reject (IMSI, Cause) message to the MS.

6.5.2 UMTS PS Attach Function

[It is an outstanding task to merge this subclause with "GPRS Attach Function™.]

A PS-attached MS makes a CS attach via the SGSN with the combined RA / LA update procedure if the network
operates in mode |. In network operates in mode Il, or if the MS is not PS-attached, then the MS makes a normal CS
attach. A CS-attached MS engaged in a CS connection shall use the (hon-combined) PS Attach procedure when it
performs a PS attach.

In the attach procedure, the MS shall provide its identity and an indication of which type of attach that is to be
executed. The identity provided to the network shall be the MS's Packet TMSI (P-TMSI) or IMSI. P-TMSI and the RAI
associated with the P-TMSI shall be provided if the MS has a valid P-TMSI. If the MS does not have a valid P-TMSI,
then the MS shall provide its IMSI. The different types of attach are PS attach and combined PS / CS attach.

After having executed the PS attach, the MS is in the PMM-CONNECTED state and MM contexts are established in
the MS and the SGSN. The MS may then activate PDP contexts as described in subclause "Activation Procedures".

An CS-attached MS that cannot operate in CS/PS mode of operation shall follow the normal CS detach procedure
before it makes a PS attach. A PS-attached MS that cannot operate in CS/PS mode of operation shall perform a PS
detach before it makes a CS attach.

The Combined PS / CS Attach procedure is illustrated in Figure 1. Each step is explained in the following list.
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new old
MS | [UTRAN| | new SGSN| | old SGSN | | GGSN | | EIR | | MSCIVLR | | HLR | | MSCIVLR

1. Attach Request

2. ldentification Request

2. ldentification Response

3. ldentity Request
< y Req
3. ldentity Response
4. Authentjcation
| | | |
5. IMEI Check
- | | |
6a. Update Location
>
6b. Cancel Location
g
6¢. Cancel Location Ack
>
6d. Insert Subscriber Data
|
6e. Insert Subscriber Data |Ack >

6f. Update Location Ack
-

7a. Location Update Request

7b. Update Location
»

7c. Cancel Location

7d.|Cancel Location Ack
< .................................

Lh. Location Update Accept

8. Attach Accept
g

9. Attach Complete

10. TMSI Reallocation Complete

Figure 2: Combined PS / CS Attach Procedure

1) The MS initiates the attach procedure by the transmission of an Attach Request (IMSI or P-TMSI and old RAl,
Core Network Classmark, KSI, Attach Type, old P-TMSI Signature, Follow on request) message to the SGSN.
IMSI shall be included if the MS does not have a valid P-TMSI available. If the MS uses P-TMSI for identifying
itself and if it has also stored its old P-TMSI Signature, then the MS shall include the old P-TMSI Signature in
the Attach Request message. If the MS has a valid P-TMSI, then P-TMSI and the old RAI associated with
P-TMSI shall be included. KSI shall be included if the MS has valid security parameters. Core Network
Classmark is describe in subclause "Core Network Classmark". Follow on request shall be set by MS if there is
pending uplink traffic (signaling or user data). The SGSN may use, as an implementation option, the follow on
request indication to release or keep the lu connection after the completion of the PS Attach procedure.Attach
Type indicates which type of attach that is to be performed, i.e., PS attach only, PS Attach while already CS
attached, or combined PS / CS attach.

If the MS identifies itself with P-TMSI and the SGSN has changed since detach, the new SGSN sends an
Identification Request (P-TMSI, old RAI, old P-TMSI Signature) to the old SGSN to request the IMSI. The old
SGSN responds with Identification Response (IMSI, Authentication vector). If the MS is not known in the old
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3)

4)

5)

6)

7

8)

SGSN, the old SGSN responds with an appropriate error cause. The old SGSN also validates the old P-TMSI
Signature and responds with an appropriate error cause if it does not match the value stored in the old SGSN.

If the MS is unknown in both the old and new SGSN, the SGSN sends an Identity Request (Identity Type =
IMSI) to the MS. The MS responds with Identity Response (IMSI).

The authentication functions are defined in the subclause "Security Function”. If no MM context for the MS
exists anywhere in the network, then authentication is mandatory. Ciphering procedures are described in
subclause "Security Function”. If P-TMSI allocation is going to be done, and if ciphering is supported by the
network, ciphering mode shall be set.

The equipment checking functions are defined in the subclause "ldentity Check Procedures". Equipment
checking is optional.

If the SGSN number has changed since the GPRS detach, or if it is the very first attach, then the SGSN inform
the HLR:

a)

b)

c)

d)

The SGSN sends an Update Location (SGSN Number, SGSN Address, IMSI) to the HLR.

The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to
Update Procedure.

The old SGSN acknowledges with Cancel Location Ack (IMSI). If there are any ongoing procedures for that
MS, the old SGSN shall wait until these procedures are finished before removing the MM and PDP contexts

The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new SGSN.

The new SGSN validates the MS's presence in the (new) RA. If due to regional subscription restrictions the
MS is not allowed to attach in the RA, the SGSN rejects the Attach Request with an appropriate cause, and
may return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message to the HLR. If
subscription checking fails for other reasons, the SGSN rejects the Attach Request with an appropriate cau:s
and returns an Insert Subscriber Data Ack (IMSI, Cause) message to the HLR. If all checks are successful
then the SGSN constructs an MM context for the MS and returns an Insert Subscriber Data Ack (IMSI)
message to the HLR.

The HLR acknowledges the Update Location message by sending an Update Location Ack to the SGSN aft
the cancelling of old MM context and insertion of new MM context are finished. If the Update Location is
rejected by the HLR, the SGSN rejects the Attach Request from the MS with an appropriate cause.

If Attach Type in step 1 indicated PS Attach while already CS attached, or combined PS / CS attach, then the
VLR shall be updated if the Gs interface is installed. The VLR number is derived from the RA information. The
SGSN starts the location update procedure towards the new MSC/VLR upon receipt of the first Insert Subscrib
Data message from the HLR in step 6 d). This operation marks the MS as GPRS-attached in the VLR.

a)

b)

d)

e)

f)
)}

h)

The SGSN sends a Location Update Request (new LAI, IMSI, SGSN Number, Location Update Type)
message to the VLR. Location Update Type shall indicate CS attach if Attach Type indicated combined PS
CS attach. Otherwise, Location Update Type shall indicate normal location update. The VLR creates an
association with the SGSN by storing SGSN Number.

If the LA update is inter-MSC, the new VLR sends Update Location (IMSI, new VLR) to the HLR.
If the LA update is inter-MSC, the HLR sends a Cancel Location (IMSI) to the old VLR.
The old VLR acknowledges with Cancel Location Ack (IMSI).

If the LA update is inter-MSC, the HLR sends Insert Subscriber Data (IMSI, GSM subscriber data) to the
new VLR.

The VLR acknowledges with Insert Subscriber Data Ack (IMSI).

After finishing the inter-MSC location update procedures, the HLR responds with Update Location Ack
(IMSI) to the new VLR.

The VLR responds with Location Update Accept (VLR TMSI) to the SGSN.

The SGSN selects Radio Priority SMS, and sends an Attach Accept (P-TMSI, VLR TMSI, P-TMSI Signature,
Radio Priority SMS) message to the MS. P-TMSI is included if the SGSN allocates a new P-TMSI.
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9) If P-TMSI or VLR TMSI was changed, the MS acknowledges the received TMSKEywiéturning an Attach
Complete{(P-FMSH VLR FMShessage to the SGSN.

10)If VLR TMSI was changed, the SGSN confirms the VLR TMSI re-allocation by sending a TMSI Reallocation
Complete- (VLR TFMSlinessage to the VLR.

If the Attach Request cannot be accepted, the SGSN returns an Attach Reject (IMSI, Cause) message to the MS.

6.9.1.2.1 Intra SGSN Routeing Area Update

The Intra SGSN Routeing Area Update procedure is illustrated in Figure 3. Each step is explained in the following list

MS BSS SGSN

1. Routeing Area Update Request >
2. Security Functions
< 4 >
g. Routeing Area Update Accept

4. Routeing Area Update Complete >

Figure 3: Intra SGSN Routeing Area Update Procedure

1) The MS sends a Routeing Area Update Request (P-TMSI, old RAI, old P-TMSI Signature, Update Type) to the
SGSN. Update Type shall indicate RA update or periodic RA update. The BSS shall add the Cell Global
Identity including the RAC and LAC of the cell where the message was received before passing the message tc
the SGSN, see GSM 08.18.

2) Security functions may be executed. These procedures are defined in subclause "Security Function"”.

3) The SGSN validates the MS's presence in the new RA. If due to regional subscription restrictions the MS is nof
allowed to be attached in the RA, or if subscription checking fails, then the SGSN rejects the routeing area
update with an appropriate cause. If all checks are successful then the SGSN updates the MM context for the
MS. A new P-TMSI may be allocated. A Routeing Area Update Accept (P-TMSI, P-TMSI Signature) is
returned to the MS.

4) If P-TMSI was reallocated, the MS acknowledges the new P-FMShwitkturning a Routeing Area Update
Complete{(P-FMSkessage to the SGSN.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.

ETSI



Error! No text of specified style in document. 9 Error! No text of specified style in document.

6.9.1.2.2 Inter SGSN Routeing Area Update

The Inter SGSN Routeing Area Update procedure is illustrated in Figure 4. Each step is explained in the following list

MS || BSS ||newSGSN|| oldSGSN||[ GGSN || HLR

1. Routeing Area Update Request
2. SGSN Context Request

2. SGSN Context Response
———

3. Security Functions
R A [ e R R >

4. SGSN Context Acknowledge
—>

5. Forward Packets
< ............

6. Update PDP Context Re»quest

<6. Update PDP Context Response

7. Update Location

Y

8. Cancel Logation
=

8. Cancel Logation Ack

4

<9. Insert Subscriber Data

9. Insert Subscriber Data Ack

\ 4

<10. Update Location Ack
<11. Routeing Area Update Accept

12. Routeing Area Update Gomplete

Figure 4: Inter SGSN Routeing Area Update Procedure

1) The MS sends a Routeing Area Update Request (old RAI, old P-TMSI Signature, Update Type) to the new
SGSN. Update Type shall indicate RA update or periodic RA update. The BSS shall add the Cell Global
Identity including the RAC and LAC of the cell where the message was received before passing the message t
the SGSN.

2) The new SGSN sends SGSN Context Request (old RAI, TLLI, old P-TMSI Signature, New SGSN Address) to
the old SGSN to get the MM and PDP contexts for the MS. The old SGSN validates the old P-TMSI Signature
and responds with an appropriate error cause if it does not match the value stored in the old SGSN. This shoul
initiate the security functions in the new SGSN. If the security functions authenticate the MS correctly, the new
SGSN shall send an SGSN Context Request (old RAI, TLLI, MS Validated, New SGSN Address) message to
the old SGSN. MS Validated indicates that the new SGSN has authenticated the MS. If the old P-TMSI
Signature was valid or if the new SGSN indicates that it has authenticated the MS, the old SGSN stops assigni
SNDCP N-PDU numbers to downlink N-PDUs received, and responds with SGSN Context Response (MM
Context, PDP Contexts). If the MS is not known in the old SGSN, the old SGSN responds with an appropriate
error cause. The old SGSN stores New SGSN Address, to allow the old SGSN to forward data packets to the
new SGSN. Each PDP Context includes the SNDCP Send N-PDU Number for the next downlink N-PDU to be
sent in acknowledged mode to the MS, the SNDCP Receive N-PDU Number for the next uplink N-PDU to be
received in acknowledged mode from the MS, the GTP sequence number for the next downlink N-PDU to be
sent to the MS and the GTP sequence number for the next uplink N-PDU to be tunnelled to the GGSN. The olc
SGSN starts a timer and stops the transmission of N-PDUs to the MS.

3) Security functions may be executed. These procedures are defined in subclause "Security Function”. Ciphering
mode shall be set if ciphering is supported.

ETSI



Error! No text of specified style in document. 10 Error! No text of specified style in document.

4)

5)

6)

7

8)

9)

The new SGSN sends an SGSN Context Acknowledge message to the old SGSN. This informs the old SGSN
that the new SGSN is ready to receive data packets belonging to the activated PDP contexts. 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 GGSNSs, 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. If the security
functions do not authenticate the MS correctly, then the routeing area update shall be rejected, and the new
SGSN shall send a reject indication to the old SGSN. The old SGSN shall continue as if the SGSN Context
Request was never received.

The old SGSN duplicates the buffered N-PDUs and starts tunnelling them to the new SGSN. Additional
N-PDUs received from the GGSN before the timer described in step 2 expires are also duplicated and tunnelle
to the new SGSN. N-PDUs that were already sent to the MS in acknowledged mode and that are not yet
acknowledged by the MS are tunnelled together with the SNDCP N-PDU number. No N-PDUs shall be
forwarded to the new SGSN after expiry of the timer described in step 2.

The new SGSN sends Update PDP Context Request (new SGSN Address, TID, QoS Negotiated) to the GGSI
concerned. The GGSNs update their PDP context fields and return Update PDP Context Response (TID).

The new SGSN informs the HLR of the change of SGSN by sending Update Location (SGSN Number, SGSN
Address, IMSI) to the HLR.

The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to
Update Procedure. If the timer described in step 2 is not running, then the old SGSN removes the MM and PDI
contexts. Otherwise, the contexts are removed only when the timer expires. This allows the old SGSN to
complete the forwarding of N-PDUs. It also ensures that the MM and PDP contexts are kept in the old SGSN ir
case the MS initiates another inter SGSN routeing area update before completing the ongoing routeing area
update to the new SGSN. The old SGSN acknowledges with Cancel Location Ack (IMSI).

The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new SGSN. The new SGSN
validates the MS's presence in the (new) RA. If due to regional subscription restrictions the MS is not allowed ti
be attached in the RA, the SGSN rejects the Routeing Area Update Request with an appropriate cause, and m
return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message to the HLR. If all checks are
successful then the SGSN constructs an MM context for the MS and returns an Insert Subscriber Data Ack
(IMSI) message to the HLR.

10) The HLR acknowledges the Update Location by sending Update Location Ack (IMSI) to the new SGSN.

11)The new SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not allowe«

to be attached in the SGSN, or if subscription checking fails, then the new SGSN rejects the routeing area upd:
with an appropriate cause. If all checks are successful then the new SGSN constructs MM and PDP contexts f
the MS. A logical link is established between the new SGSN and the MS. The new SGSN responds to the MS
with Routeing Area Update Accept (P-TMSI, P-TMSI Signature, Receive N-PDU Number). Receive N-PDU
Number contains the acknowledgements for each acknowledged-mode NSAPI used by the MS, thereby
confirming all mobile-originated N-PDUs successfully transferred before the start of the update procedure.

12) The MS acknowledges the new P-TMSHpithieturning a Routeing Area Update Complete{(P-FNR8Leive

N-PDU Number) message to the SGSN. Receive N-PDU Number contains the acknowledgements for each
acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-terminated N-PDUs successfully
transferred before the start of the update procedure. If Receive N-PDU Number confirms reception of N-PDUs
that were forwarded from the old SGSN, then these N-PDUs shall be discarded by the new SGSN. LLC and
SNDCP in the MS are reset.

In the case of a rejected routeing area update operation, due to regional subscription or roaming restrictions, the new
SGSN shall not construct an MM context. A reject shall be returned to the MS with an appropriate cause. The MS she
not re-attempt a routeing area update to that RA. The RAI value shall be deleted when the MS is powered-up.

If the SGSN is unable to update the PDP context in one or more GGSNs, then the SGSN shall deactivate the
corresponding PDP contexts as described in subclause "PDP Context Deactivation Initiated by SGSN Procedure”. Tt
shall not cause the SGSN to reject the routeing area update.

If the timer described in step 2 expires and no Cancel Location (IMSI) was received from the HLR, then the old SGSN
shall stop forwarding N-PDUs to the new SGSN.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.
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6.9.1.3 Combined RA / LA Update Procedure

A combined RA / LA update takes place in network operation mode | when the MS enters a new RA or when a GPRS
attached MS performs IMSI attach. The MS sends a Routeing Area Update Request indicating that an LA update may
also need to be performed, in which case the SGSN forwards the LA update to the VLR. This concerns only idle mod:
(see GSM 03.22), as no combined RA / LA updates are performed during a CS connection.

6.9.1.3.1 Combined Intra SGSN RA / LA Update

The Combined RA / LA Update (intra SGSN) procedure is illustrated in Figure 5. Each step is explained in the
following list.

new old
MS | | BSS | | SGSN | MSC/VLR HLR MSC/VLR
1. Routeing Area Update Request
2 Security Functions
-------------------------- o ELLE (EEEPRERRERRE =

3. Location Uadate Request

4a. Update Lc cation

4b. Cancel Lccation

4c Cancel Lacation Ack

4d Insert Subscriber Data

4e. Insert Sutscriber Data Ack

4f Update Location Ack

5 Location Update écept

‘6. Routeing Area Update Accept

7. Routeing Area Update Complete

8. TMSI Reallocation Complete

Figure 5: Combined RA / LA Update in the Case of Intra SGSN RA Update Procedure

1) The MS sends a Routeing Area Update Request (old RAI, old P-TMSI Signature, Update Type) to the SGSN.
Update Type shall indicate combined RA / LA update, or, if the MS wants to perform an IMSI attach, combined
RA / LA update with IMSI attach requested. The BSS shall add the Cell Global Identity including the RAC and
LAC of the cell where the message was received before passing the message to the SGSN.

2) Security functions may be executed. This procedure is defined in subclause "Security Function".

3) If the association has to be established, if Update Type indicates combined RA / LA update with IMSI attach
requested, or if the LA changed with the routeing area update, then the SGSN sends a Location Update Reque
(new LAI, IMSI, SGSN Number, Location Update Type) to the VLR. Location Update Type shall indicate IMSI
attach if Update Type in step 1 indicated combined RA / LA update with IMSI attach requested. Otherwise,
Location Update Type shall indicate normal location update. The VLR number is translated from the RAIl via a
table in the SGSN. The VLR creates or updates the association with the SGSN by storing SGSN Number.

4) If the subscriber data in the VLR is marked as not confirmed by the HLR, then the new VLR informs the HLR.
The HLR cancels the data in the old VLR and inserts subscriber data in the new VLR (this signalling is not
modified from existing GSM signalling and is included here for illustrative purposes):

a) The new VLR sends an Update Location (new VLR) to the HLR.
b) The HLR cancels the data in the old VLR by sending Cancel Location (IMSI) to the old VLR.
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¢) The old VLR acknowledges with Cancel Location Ack (IMSI).
d) The HLR sends Insert Subscriber Data (IMSI, GSM subscriber data) to the new VLR.
e) The new VLR acknowledges with Insert Subscriber Data Ack (IMSI).
f) The HLR responds with Update Location Ack (IMSI) to the new VLR.

5) The new VLR allocates a new VLR TMSI and responds with Location Update Accept (VLR TMSI) to the
SGSN. VLR TMSI is optional if the VLR has not changed.

6) The SGSN validates the MS's presence in the new RA. If due to regional subscription restrictions the MS is nof
allowed to be attached in the RA, or if subscription checking fails, then the SGSN rejects the routeing area
update with an appropriate cause. If all checks are successful then the SGSN updates the MM context for the
MS. A new P-TMSI may be allocated. The SGSN responds to the MS with Routeing Area Update Accept
(P-TMSI, VLR TMSI, P-TMSI Signature).

7) If anew P-TMSI or VLR TMSI was received, then the MS confirms the reallocation of the TMSIs by
sendingeturning a Routeing Area Update Complete-(P-TMSHL /LR TMiSssage to the SGSN.

8) The SGSN sends a TMSI Reallocation Complete(VER-FM&I3sagéo the VLR if the VLR TMSI is
confirmed by the MS.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.

If the Location Update Accept message indicates a reject, then this should be indicated to the MS, and the MS shall r
access non-GPRS services until a successful Location Update is performed.
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6.9.1.3.2 Combined Inter SGSN RA / LA Update

The Combined RA / LA Update (inter SGSN) procedure is illustrated in Figure 6. Each step is explained in the
following list.

new old
MS || BSS || newsSGSN|| oldSGSN||[ GGsSN MSC/VLR HLR MSC/VLR

1. Routeing Area Update Request

| 2. SGSN Context Request
2. SGSN Context Response
e E——

3. Security Functions
R L Bl - >

4. SGSN Context Acknowledge

5. Forward Packets
< .............

6. Update PDP Context Request

‘6. Update PDP Context Response

7. Update Logation

\ 4

8. Cancel Location
-

8. Cancel Location Ack

\ 4

<9. Insert Subscriber Data

9. Insert Subscriber Data Ack

\ 4

<10. Update Location Ack

11. Location Update Request

12a. Update»l.ocation

----------- 12b. Cancel Location
____________ >

120<.Cancel Location Ack
<12d !r)_sge_r_t _S_ubscriber Data

12e !r_1_s_e_r_t_§1bscriber Data |Ack

<12f _U_[Z_)(_Zi?._t_E_ !__ocation Ack
13. Location Update écept

g
<14. Routeing Area Update Accept

15. Routeing Area Update Complete
" | 16. TMSI Reallocation Complete

Figure 6: Combined RA / LA Update in the Case of Inter SGSN RA Update Procedure

1) The MS sends a Routeing Area Update Request (old RAI, old P-TMSI Signature, Update Type) to the new
SGSN. Update Type shall indicate combined RA / LA update, or, if the MS wants to perform an IMSI attach,
combined RA / LA update with IMSI attach requested. The BSS shall add the Cell Global Identity including the
RAC and LAC of the cell where the message was received before passing the message to the SGSN.
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2)

3)

4)

5)

6)

7

8)

9)

The new SGSN sends SGSN Context Request (old RAI, TLLI, old P-TMSI Signature, New SGSN Address) to
the old SGSN to get the MM and PDP contexts for the MS. The old SGSN validates the old P-TMSI Signature
and responds with an appropriate error cause if it does not match the value stored in the old SGSN. This shoul
initiate the security functions in the new SGSN. If the security functions authenticate the MS correctly, the new
SGSN shall send an SGSN Context Request (old RAI, TLLI, MS Validated, New SGSN Address) message to
the old SGSN. MS Validated indicates that the new SGSN has authenticated the MS. If the old P-TMSI
Signature was valid or if the new SGSN indicates that it has authenticated the MS, the old SGSN stops assigni
SNDCP N-PDU numbers to downlink N-PDUs received, and responds with SGSN Context Response (MM
Context, PDP Contexts). If the MS is not known in the old SGSN, the old SGSN responds with an appropriate
error cause. The old SGSN stores New SGSN Address until the old MM context is cancelled, to allow the old
SGSN to forward data packets to the new SGSN. Each PDP Context includes the SNDCP Send N-PDU Numb
for the next downlink N-PDU to be sent in acknowledged mode to the MS, the SNDCP Receive N-PDU Numbe
for the next uplink N-PDU to be received in acknowledged mode from the MS, the GTP sequence number for
the next downlink N-PDU to be sent to the MS and the GTP sequence number for the next uplink N-PDU to be
tunnelled to the GGSN. The old SGSN starts a timer and stops the downlink transfer.

Security functions may be executed. These procedures are defined in subclause "Security Function". Cipherinc
mode shall be set if ciphering is supported.

The new SGSN sends an SGSN Context Acknowledge message to the old SGSN. This informs the old SGSN
that the new SGSN is ready to receive data packets belonging to the activated PDP contexts. 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 GGSNSs, 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. If the security
functions do not authenticate the MS correctly, then the routeing area update shall be rejected, and the new
SGSN shall send a reject indication to the old SGSN. The old SGSN shall continue as if the SGSN Context
Request was never received.

The old SGSN duplicates the buffered N-PDUs and starts tunnelling them to the new SGSN. Additional
N-PDUs received from the GGSN before the timer described in step 2 expires are also duplicated and tunnelle
to the new SGSN. N-PDUs that were already sent to the MS in acknowledged mode and that are not yet
acknowledged by the MS are tunnelled together with the SNDCP N-PDU number. No N-PDUs shall be
forwarded to the new SGSN after expiry of the timer described in step 2.

The new SGSN sends Update PDP Context Request (new SGSN Address, TID, QoS Negotiated) to the GGSI
concerned. The GGSNs update their PDP context fields and return an Update PDP Context Response (TID).

The new SGSN informs the HLR of the change of SGSN by sending Update Location (SGSN Number, SGSN
Address, IMSI) to the HLR.

The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to
Update Procedure. If the timer described in step 2 is not running, then the old SGSN removes the MM and PDI
contexts. Otherwise, the contexts are removed only when the timer expires. This allows the old SGSN to
complete the forwarding of N-PDUs. It also ensures that the MM and PDP contexts are kept in the old SGSN ir
case the MS initiates another inter SGSN routeing area update before completing the ongoing routeing area
update to the new SGSN. The old SGSN acknowledges with Cancel Location Ack (IMSI).

The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new SGSN. The new SGSN
validates the MS's presence in the (new) RA. If due to regional subscription restrictions the MS is not allowed ti
be attached in the RA, the SGSN rejects the Routeing Area Update Request with an appropriate cause, and m
return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message to the HLR. If all checks are
successful then the SGSN constructs an MM context for the MS and returns an Insert Subscriber Data Ack
(IMSI) message to the HLR.

10) The HLR acknowledges the Update Location by sending Update Location Ack (IMSI) to the new SGSN.

11)If the association has to be established, if Update Type indicates combined RA / LA update with IMSI attach

requested, or if the LA changed with the routeing area update, then the new SGSN sends a Location Update
Request (new LAI, IMSI, SGSN Number, Location Update Type) to the VLR. Location Update Type shall
indicate IMSI attach if Update Type in step 1 indicated combined RA / LA update with IMSI attach requested.
Otherwise, Location Update Type shall indicate normal location update. The VLR number is translated from the
RAI via a table in the SGSN. The SGSN starts the location update procedure towards the new MSC/VLR upon
receipt of the first Insert Subscriber Data message from the HLR in step 9). The VLR creates or updates the
association with the SGSN by storing SGSN Number.

ETSI



Error! No text of specified style in document. 15 Error! No text of specified style in document.

12)If the subscriber data in the VLR is marked as not confirmed by the HLR, the new VLR informs the HLR. The
HLR cancels the old VLR and inserts subscriber data in the new VLR (this signalling is not modified from
existing GSM signalling and is included here for illustrative purposes):

a) The new VLR sends an Update Location (new VLR) to the HLR.

b) The HLR cancels the data in the old VLR by sending Cancel Location (IMSI) to the old VLR.
¢) The old VLR acknowledges with Cancel Location Ack (IMSI).

d) The HLR sends Insert Subscriber Data (IMSI, GSM subscriber data) to the new VLR.

e) The new VLR acknowledges with Insert Subscriber Data Ack (IMSI).

f) The HLR responds with Update Location Ack (IMSI) to the new VLR.

13)The new VLR allocates a new TMSI and responds with Location Update Accept (VLR TMSI) to the SGSN.
VLR TMSI is optional if the VLR has not changed.

14)The new SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not allowe
to be attached in the SGSN, or if subscription checking fails, then the SGSN rejects the routeing area update
with an appropriate cause. If all checks are successful then the new SGSN establishes MM and PDP contexts |
the MS. A logical link is established between the new SGSN and the MS. The new SGSN responds to the MS
with Routeing Area Update Accept (P-TMSI, VLR TMSI, P-TMSI Signature, Receive N-PDU Number).
Receive N-PDU Number contains the acknowledgements for each acknowledged-mode NSAPI used by the MS
thereby confirming all mobile-originated N-PDUs successfully transferred before the start of the update
procedure.

15)The MS confirms the reallocation of the TMSIs-by-sendifugning a Routeing Area Update Complete
(P-FMSEERTMSEReceive N-PDU Number) message to the SGSN. Receive N-PDU Number contains the
acknowledgements for each acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-
terminated N-PDUs successfully transferred before the start of the update procedure. If Receive N-PDU Numb:
confirms reception of N-PDUs that were forwarded from the old SGSN, then these N-PDUs shall be discarded
by the new SGSN. LLC and SNDCP in the MS are reset.

16) The new SGSN sends a TMSI Reallocation Complete- (/LR TikE33ageo the new VLR if the VLR TMSI
is confirmed by the MS.

In the case of a rejected routeing area update operation, due to regional subscription or roaming restrictions, the new
SGSN shall not construct an MM context. A reject shall be returned to the MS with an appropriate cause. The MS sh¢
not re-attempt a routeing area update to that RA. The RAI value shall be deleted when the MS is powered-up.

If the SGSN is unable to update the PDP context in one or more GGSNs, then the SGSN shall deactivate the
corresponding PDP contexts as described in subclause "PDP Context Deactivation Initiated by SGSN Procedure”. Tt
shall not cause the SGSN to reject the routeing area update.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.

If the timer described in step 2 expires and no Cancel Location (IMSI) was received from the HLR, then the old SGSN
shall stop forwarding N-PDUs to the new SGSN.

If the Location Update Accept message indicates a reject, then this should be indicated to the MS, and the MS shall r
access non-GPRS services until a successful location update is performed.

6.9.2.1 Routeing Area Update Procedure

A routeing area update takes place when an attached MS detects that it has entered a new RA or when the periodic F
update timer has expired. The SGSN detects that it is an intra SGSN routeing area update by noticing that it also
handles the old RA. In this case, the SGSN has the necessary information about the MS and there is no need to infor
the GGSNSs or the HLR about the new MS location. A periodic RA update is always an intra SGSN routeing area
update. If the network operates in mode I, then an MS that is both PS-attached and CS-attached shall perform the
Combined RA / LA Update procedures.
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In UMTS, a RA Update is either intra-SGSN or inter-SGSN RA Update, either combined RA/LA update or only RA
update, either initiated by an MS in PMM-CONNECTED or in PMM-IDLE state. All the RA Update cases are
contained in the procedure illustrated in Figure 7. Each step is explained in the following list.

New 3G- old 3G- new old
| Ms || uTRaN || sGsN SGSN GGSN MSC/VLR HiR MSC/VLR

1. Routeing Area Up aJe Request
2. SGSN C@text Request

2. SGSN Context Response
-

3. Security Functions
- - >« g

4. SGSN Context Ack

5. Update I?DP Context Rcauest

2 Update PDP Context Response

6. Update Location

>
L Cancel Location
7. Cancel Location Ack >
g Insert Subscriber Data
8. Insert Subscriber Data Ack >

9. Update Location Ack
g

—

10. Location Update Reques

112, Update Location
11b. Cancel Location

11c. Cancel Location Ack

11d. Insert Subscriber Data

11e. Insert & bscriber Data Ack

11f. Update Location Ack
el

12. Location Update Accept
<13. Routeing Area Update Accept

14. Routeing Area Up&ite Complete
15. TMSI Reallocation Complete

Figure 7: UMTS RA Update Procedure

1) The RRC connection is established, if not already done. The MS sends a Routeing Area Update Request
message (P-TMSI, old RAI, old P-TMSI Signature, Update Type, follow on request) to the new SGSN. Follow
on request shall be set by MS if there is pending uplink traffic (signaling or user data). The SGSN may use, as
implementation option, the follow on request indication to release or keep the lu connection after the completio
of the RA update procedure. Update Type shall indicate:

- RA Update if the RA Update is triggered by a change of RA,;

- Periodic RA Update if the RA update is triggered by the expiry of the Periodic RA Update timer;
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- Combined RA / LA Update if the MS is also CS attached and the LA update shall be performed in network
operation mode | (see subclause "Interactions Between SGSN and MSC/VLR"); or

- Combined RA / LA Update with CS attach requested if the MS wants to perform an CS attach in network
operation mode I.

The UTRAN shall add the Routing Area Identity including the RAC and LAC of the cell where the message was
received before passing the message to the SGSN. (FFS)

NOTE: Sending the Routeing Area Update Request message to the SGSN triggers the establishment of a

2)

3)

4)

5)

6)

7

8)

9)

signalling connection between UTRAN and SGSN for the concerned MS.

If the RA Update is an Inter-SGSN Routing area update and if the MS was in PMM-IDLE state, the new SGSN
sends SGSN Context Request message (old PTMSI, old RAI, old P-TMSI Signature) to the old SGSN to get th
MM and PDP contexts for the MS. The old SGSN validates the old P-TMSI Signature and responds with an
appropriate error cause if it does not match the value stored in the old SGSN. This should initiate the security
functions in the new SGSN. If the security functions authenticate the MS correctly, the new SGSN shall send ai
SGSN Context Request (IMSI, old RAI, MS Validated) message to the old SGSN. MS Validated indicates that
the new SGSN has authenticated the MS. If the old P-TMSI Signature was valid or if the new SGSN indicates
that it has authenticated the MS, the old SGSN responds with SGSN Context Response (Cause, IMSI, MM
Context, PDP contexts). If the MS is not known in the old SGSN, the old SGSN responds with an appropriate
error cause. The old SGSN starts a timer.

Security functions may be executed. These procedures are defined in subclause "Security Function”. If the
security functions do not authenticate the MS correctly, then the routeing area update shall be rejected, and the
new SGSN shall send a reject indication to the old SGSN. The old SGSN shall continue as if the SGSN Conte»
Request was never received.

If the RA Update is an Inter-SGSN Routing area update, 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 GGSNSs, 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.

If the RA Update is an Inter-SGSN RA Update and if the MS was in PMM-IDLE state, the new SGSN sends
Update PDP Context Request (new SGSN Address, QoS Negotiated, SGSN TdpoahtHdentifier, GGSN
Tunnel Enlpoint Identifier) to the GGSNs concerned. GGSMiiel Emlpoint Identifier is used by GGSN to
identify the PDP context. The GGSNs update their PDP context fields and return an Update PDP Context
Response (GGSN Tunnel @point Identifier). Note: If the RA Update is an Inter-SGSN Routing area update
initiated by an MS is in PMM-CONNECTED state, the update PDP Context Request is sent as described in
subclause "SRNC relocation".

If the RA Update is an Inter-SGSN RA Update, the new SGSN informs the HLR of the change of SGSN by
sending Update Location (SGSN Number, SGSN Address, IMSI) to the HLR.

If the RA Update is an Inter-SGSN RA Update, the HLR sends Cancel Location (IMSI, Cancellation Type) to
the old SGSN with Cancellation Type set to Update Procedure. If the timer described in step 2 is not running,
then the old SGSN removes the MM context. Otherwise, the contexts are removed only when the timer expires
It also ensures that the MM context is kept in the old SGSN in case the MS initiates another inter SGSN routeir
area update before completing the ongoing routeing area update to the new SGSN. The old SGSN acknowledc
with Cancel Location Ack (IMSI).

If the RA Update is an Inter-SGSN RA Update, the HLR sends Insert Subscriber Data (IMSI, subscription data
to the new SGSN. The new SGSN validates the MS's presence in the (new) RA. If due to regional subscription
restrictions the MS is not allowed to be attached in the RA, the SGSN rejects the Routeing Area Update Reque
with an appropriate cause, and may return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted)
message to the HLR. If all checks are successful then the SGSN constructs an MM context for the MS and
returns an Insert Subscriber Data Ack (IMSI) message to the HLR.

If the RA Update is an Inter-SGSN RA Update, the HLR acknowledges the Update Location by sending Update
Location Ack (IMSI) to the new SGSN.

10)If Update Type indicates combined RA / LA update with CS attach requested, or if the LA changed with the

routeing area update, then the association has to be established, and the new SGSN sends a Location Update
Request (new LAI, IMSI, SGSN Number, Location Update Type) to the VLR. Location Update Type shall
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indicate CS attach if Update Type in step 1 indicated combined RA / LA update with CS attach requested.
Otherwise, Location Update Type shall indicate normal location update. The VLR number is translated from the
RAI via a table in the SGSN. The SGSN starts the location update procedure towards the new MSC/VLR upon
receipt of the first Insert Subscriber Data message from the HLR in step 8). The VLR creates or updates the
association with the SGSN by storing SGSN Number.

11)If the subscriber data in the VLR is marked as not confirmed by the HLR, the new VLR informs the HLR. The
HLR cancels the old VLR and inserts subscriber data in the new VLR (this signalling is not modified from
existing GSM signalling and is included here for illustrative purposes):

a) The new VLR sends an Update Location (new VLR) to the HLR.

b) The HLR cancels the data in the old VLR by sending Cancel Location (IMSI) to the old VLR.
¢) The old VLR acknowledges with Cancel Location Ack (IMSI).

d) The HLR sends Insert Subscriber Data (IMSI, GSM subscriber data) to the new VLR.

e) The new VLR acknowledges with Insert Subscriber Data Ack (IMSI).

f) The HLR responds with Update Location Ack (IMSI) to the new VLR.

12)The new VLR allocates a new TMSI and responds with Location Update Accept (VLR TMSI) to the SGSN.
VLR TMSI is optional if the VLR has not changed.

13) The new SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not allowe
to be attached in the SGSN, or if subscription checking fails, then the SGSN rejects the routeing area update
with an appropriate cause. If all checks are successful then the new SGSN establishes MM context for the MS.
The new SGSN responds to the MS with Routeing Area Update Accept (P-TMSI, VLR TMSI, P-TMSI
Signature).

14)The MS confirms the reallocation of the TMSIs-bgdisgreturning a Routeing Area Update Complete
P-FMSEVER TMSHmessage to the SGSN.

15)The new SGSN sends a TMSI Reallocation Complete- (VLR TilES3ageo the new VLR if the VLR TMSI
is confirmed by the MS.

NOTE: Steps 11, 12, and 15, are performed only if step 9 is performed.

In the case of a rejected routeing area update operation, due to regional subscription or roaming restrictions, the new
SGSN shall not construct an MM context. A reject shall be returned to the MS with an appropriate cause. The MS sh¢
not re-attempt a routeing area update to that RA. The RAI value shall be deleted when the MS is powered up.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter PMM-DETACHED state.

If the Location Update Accept message indicates a reject, then this should be indicated to the MS, and the MS shall r

access non-PS services until a successful location update is performed.

6.13.1 Intersystem Handover within an RA between Cells in Different
Systems

Inter-system handover without performing a RA update is supported only in case the SGSN is a combined
2G/3G-SGSN supporting both the Gb and lu PS interfaces within the same physical node.

6.13.1.1 UMTS to GPRS Handover

An Inter System handover from UMTS to GPRS takes place when the MS in PMM-CONNECTED state enters a new
GSM/GPRS cell inside the current RA. In this case the MS shall perform a Routing Area Update procedure with the
Update Type set to 'Inter System Cell Change'.

The SGSN records this MS's change of cell, and further traffic directed towards the MS is conveyed over the Gb
interface to the new cell.
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3)

4)

5)
6)

7
8)

9)

| ms | | Bss | [ smrns | 2G/3G_SGSN
l1Dec:|5|onltol
Perform handover

2. Routing Area|Update Request

>

43. SRNS Context Request

4. SRNS Context Reiponse

5. Security Fungtions
- >

46. SRNS Context Acknowledge

7. Forwarding Packeti

8. lu Release Command

8. lu Release Comple’e

‘9. Routing Ared Update Accept

10. Routing Area Update Complete

>

<11. BSS Packet Flow Context Procedu;e

Figure 8: UMTS to GPRS Handover Between Cells in same RA

The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS switches to the new cell
supporting GPRS radio technology and suspends PDU transmission to the network

The MS sends a Routing Area Update Request (old RAI, old P-TMSI Signature, Update type) to the
2G/3G-SGSN. Update Type shall indicate 'Inter system cell change'. The BSS shall add the Cell Global Identity
including the RAC and LAC of the cell where the message was received before passing the message to the
2G/3G-SGSN.

The 2G/3G-SGSN sends SRNS Context Request (IMSI) to the SRNS, starts a timer on the MM and PDP
Context and stops the transmission of GTP PDUs to the SRNS.

The SRNS responds with SRNS Context Response (IMSI, GTP SNDs, GTP SNUs, RLC counters). The GTP
sequence numbers are included for each PDP context indicating the next downlink PDU to be sent to the MS
(i.e. the last GTP PDU in the buffer of the SRNS, which is not sent to the MS) and the next GTP PDU to be
tunnelled to the GGSN. For each active PDP context the SRNS also includes the uplink and downlink RLC
counters for PDP contexts using acknowledged mode.

Security functions may be executed.

The 2G/3G-SGSN sends SRNS Context Acknowledge to the SRNS. This informs the SRNS that the
2G/3G-SGSN is ready to receive data packets.

The buffered downlink GTP PDUs are tunnelled back to the 2G/3G-SGSN.

When the timer described under 3 has expired, the 2G/3G-SGSN sends an lu Release Command to the SRNS
The SRNS responds with lu Release Complete.

The 2G/3G-SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not
allowed to be attached in the RA, or if subscription checking fails, then the 2G/3G-SGSN rejects the routing are
update with an appropriate cause. If all checks are successful then the 2G/3G-SGSN updates MM and PDP
contexts for the MS. A new P-TMSI may be allocated. A Routing Area Update Accept (P-TMSI, P-TMSI
Signature, Receive N-PDU Number) is returned to the MS. Receive N-PDU Number contains the
acknowledgements for each acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-
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originated N-PDUs successfully transferred before the start of the update procedure. The 2G/3G-SGSN deduc
the N-PDU Numbers from the RLC numbers received from the SRNS (FFS).

10) The MS acknowledges the new P-TMSHbitlteturning a Routing Area Update Complete{(P-FNR&ceive
N-PDU Number) message to the SGSN. Receive N-PDU Number contains the acknowledgements for each

acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-terminated N-PDUs successfully
transferred before the start of the update procedure.

11)The 2G/3G-SGSN and the BSS may execute the BSS Packet Flow Context Procedure.

6.13.1.2

GPRS to UMTS Handover

An Inter System handover from GPRS to UMTS takes place when a PS-attached MS enters a new UMTS cell inside
current RA. In this case the MS shall perform a UMTS Inter System Cell Change procedure by performing a RRC
connection establishment and an Intra SGSN Routing Area Update procedure with the Update Type set to 'Inter Syst:

Cell Change'.

The SGSN records this MS's change of cell, and further traffic directed towards the MS is conveyed over the lu

interface to the new cell.

BE

SRNS

| 2G/3G-SGSN

1. Decisio
Perform h

2. Routing Area

n to
andover

Update Request

7. Routing Area
<

P
3. Security Functions
< y >
Set-upRad|0<4 RAB Assignment Request
Resources

fer Resumed

6. Packet Trans
<

Update Accept

4. RAB Assignment R;asponse

3. Packet Transfer R&sumed

8. Routing Area

Update Complete

>

Figure 9: GPRS to UMTS Handover Between Cells in same RA

1) The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS switches to the new cell
supporting UMTS radio technology and Suspend PDU Transmission to the Network.

2) The MS initiate a RRC connection establishment and sends Routing Area Update Request (Old RA, Old
P-TMSI Signature, Update Type, CM) to the combined 2G/3G-SGSN. The SRNS shall add an identifier of the
area where the message was received before passing the message to the 2G/3G-SGSN. The 2G/3G-SGSN st
the transmission of N-PDUs to the MS.

3) Security functions may be executed.

4) The 2G/3G-SGSN request the SRNS to establish of a radio access bearer by sending RAB Assignment Reque
to the SRNS. The SRNS responds with RAB Assignment Response.

5) The traffic flow is resumed between the 2G/3G-SGSN and the SRNS

6) The traffic flow is resumed between the SRNS and the MS.
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7) The 2G/3G-SGSN updates the MM context for the MS. A new P-TMSI may be allocated. A Routing Area
Update Accept (P-TMSI, P-TMSI Signature, Receive N-PDU Number (FFS)) is returned to the MS.

8) The MS acknowledges the new P-TMShliighreturning a Routing Area Update Complete{P-FANR&ceive
N-PDU Number (FFS)) message to the SGSN.

6.13.2 Intersystem Handover at RA Change

6.13.2.1 UMTS to GPRS Handover

An inter system handover from UMTS to GPRS takes place when the MS in PMM-IDLE or PMM-CONNECTED state
moves to a new GSM/GPRS cell in a new RA. In this case the MS shall initiate a GPRS RA update procedure. The
sequence applied for the inter SGSN RA update case is shown in the following figure:
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[ Ms| |BSs| [sRNY new old GGSN || HLR
2G_SGSN | | 3G_SGSN

1| Decision|to
erform handover

o)

2. Routing Area Update Request
3. SGSN Context Request

<4. SRNS Cantext Request

4. SRNS Caontext Respon&e

5. SGSN Context Response
]

6. Security Functions
- Ly | >

7. SGSN Context Acknowledge
EEE—

8. SRNS Cantext Acknowiedge
4

8a. Forward|Packets

<9. Forward Packets

10. Update PDP Context R»equest

<lO. Update PDP Context Response

11. Update GPRS Location

|
12. Cancel Location
|
<13. lu Release Command
13. lu Release Complete
12. Cancel Location Ack
<14. Insert Subscriber Data
14. Insert Subscriber Data Ack >

<15. Update GPRS Location Ack

<16. Routing Area Update Accept

17. Routing Area Update Comglete

<18. BSS [Packet Flovx Context procedure

Figure 10: UMTS to GPRS Inter SGSN Routing Area Update Procedure

1) The MS and/or BSS/UTRAN decides to perform handover, which leads to that the MS switch to the new cell
supporting GPRS radio technology and that the PDU transmission is suspended.

2) The MS sends a Routing Area Update Request (old RAI, old P-TMSI Signature, Update type) to the new
2G-SGSN. Update Type shall indicate RA update or periodic RA update. The BSS shall add the Cell Global

Identity including the RAC and LAC of the cell where the message was received before passing the message tc
the new 2G-SGSN.
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3) The new 2G-SGSN sends SGSN Context Request (old RAI, TLLI, old P-TMSI Signature, New SGSN Address)
to the old 3G-SGSN to get the MM and PDP contexts for the MS. The old SGSN validates the old P-TMSI
Signature and responds with an appropriate error cause if it does not match the value stored in the old
3G-SGSN. The old 3G-SGSN starts a timer for supervision of the MS's context. If the MS is not known in the
old 3G-SGSN, the old 3G-SGSN responds with an appropriate error cause.

4) The old 3G-SGSN sends SRNS Context Request (IMSI) to the SRNS. Upon reception of this message the SRI
buffers and stops sending downlink PDUs to the MS and answers with SRNS Context Response (IMSI, GTP
SNDs, GTP SNUs, RLC counters). The SRNS shall include for each PDP context the GTP sequence number
the next GTP sequence number to be sent in downlink to the MS (i.e. the last not yet transferred N-PDU) and tl
GTP sequence number of the next uplink PDU to be tunnelled to the GGSN. For each active PDP context the
SRNS also includes the uplink and downlink RLC transmission counters for PDP contexts using acknowledged
mode (FFS).

5) The old 3G-SGSN responds with SGSN Context Response (MM Context, e.g. IMSI, PDP Contexts, e.g. APN).
For each PDP context the old 3G-SGSN shall include the GTP sequence number for the next uplink GTP-U
PDU to be tunnelled to the GGSN and the next donwlink GTP sequence number for the next N-PDU to be sent
to the MS. Each PDP Context also includes the SNDCP Send N-PDU Number for the next downlink N-PDU to
be sent in acknowledged mode to the MS, the SNDCP Receive N-PDU Number for the next uplink N-PDU to b
received in acknowledged mode from the MS. The SNDCP N-PDU numbers are derived from the RLC counter
received from the SRNS (FFS).

6) Security functions may be executed.

7) The new 2G-SGSN sends an SGSN Context Acknowledge message to the old 3G-SGSN. This informs the old
3G-SGSN that the new 2G-SGSN is ready to receive data packets belonging to the activated PDP contexts. Tt
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 RA update
procedure back to the old SGSN before completing the ongoing RA update procedure.

8) The old 3G-SGSN sends SRNS Context Acknowledge (IMSI) to the SRNS.
8a) The SRNS shall start duplicating and tunnelling the buffered GTP-U PDUs to the old 3G-SGSN.

9) The old 3G-SGSN tunnels the GTP-U PDUs to the new 2G-SGSN. No SNDCP sequence numbers shall be
included in the GTP header of the tunnelled PDUs.

10) The new 2G-SGSN sends Update PDP Context Request (new SGSN Address, TID, QoS Negotiated) to the
GGSN(s) concerned. The GGSN (s) updates its PDP context fields and returns Update PDP Context Respons
(TID).

11) The new 2G-SGSN informs the HLR of the change of SGSN by sending Update GPRS Location (SGSN
Number, SGSN Address, IMSI) to the HLR.

12)The HLR sends Cancel Location (IMSI) to the old 3G-SGSN. The old 3G-SGSN acknowledges with Cancel
Location Ack (IMSI). The old 3G-SGSN removes the MM and PDP contexts if the timer described in step 3 is
not running. When the timer is running the MM and PDP contexts are removed when the timer expires.

13)When the timer described in step 3 expires the old 3G-SGSN sends an lu Release Command to the SRNS. TF
SRNS responds with lu Release Complete.

14)The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new 2G-SGSN. The 2G-SGSN
construct a MM context for the MS and return an Insert Subscriber Data Ack (IMSI) message to the HLR.

15)The HLR acknowledges the Update Location by sending Update GPRS Location Ack (IMSI) to the new
2G-SGSN.

16) The new 2G-SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not
allowed to be attached in the 2G-SGSN, or if subscription checking fails, then the new 2G-SGSN rejects the
routing area update with an appropriate cause. If all checks are successful then the new 2G-SGSN constructs
MM and PDP contexts for the MS. A logical link is established between the new 2G-SGSN and the MS. The
new 2G-SGSN responds to the MS with Routing Area Update Accept (P-TMSI, P-TMSI Signature Receive
N-PDU Number). Receive N-PDU Number contains the acknowledgements for each acknowledged-mode
NSAPI used by the MS, thereby confirming all mobile-originated N-PDUs successfully transferred before the
start of the update procedure.
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17)The MS acknowledges the new P-TMSHbithreturning a Routing Area Update Complete{(P-FNR&iceive
N-PDU Number) message to the SGSN. Receive N-PDU Number contains the acknowledgements for each
acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-terminated N-PDUs successfully
transferred before the start of the update procedure.

18)The 2G-SGSN and the BSS may execute the BSS Packet Flow Context Procedure

The sequence applied for the intra SGSN RA update case is identical to the cell change case whithin the same RA as
shown in subclause "Intersystem Handover within an RA between Cells in Different Systems" used with a different
update type.

6.13.2.2 GPRS to UMTS Handover

An intersystem handover from GPRS to UMTS takes place when the PS-attached MS moves to a new UMTS cell of
new RA. In this case the MS shall initiate a UMTS RA update procedure by establishing a RRC connection and
initiating the RA update procedure. The sequence applied for the inter SGSN RA update case is shown in the followir
figure:

| Ms | |BSS| [sSRNY new old GGSN || HR
3G_SGSN| | 2G_SGSN

| 1. Decision to perform
|handover

2. Routing Area Update Request
3. SGSN Context Request

4. SGSN Context Response

-
5. Security Functions
- Y > >
Set-up Radio 6. RAB Assi ;nment Request
Resources 6. RAB Ass}i gnment Response

7. SGSN Context Acknowledge
—>

§. Forward Packets

9. Update PDIP Context Rea uest

% Update PDP Context Response

10. Update GPRS Location

g
il. Cancel Lgcation
11. Cancel Location Ack
12. Insert Subscriber Data
-
12. Insert Subscriber Data Ack >

33. Update GRRS Location Ack

34. Routing Area Update Accept

15. Routing Area Update Comﬁlete

Figure 11: GPRS to UMTS Inter SGSN Routing Area Update Procedure
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1) The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS switches to the new cell
supporting UMTS radio technology

2) The MS sends a Routing Area Update Request (old RAI, old P-TMSI Signature, Update Type, CM) to the new
3G-SGSN. The SRNS shall add an identifier of the area where the message was received before passing the
message to the 3G-SGSN.

3) The new 3G-SGSN sends SGSN Context Request (old RAI, old P-TMSI, New SGSN Address) to the old
2G-SGSN to get the MM and PDP contexts for the MS (The old RAI received from the MS is used to derive the
old 2G-SGSN address). The old 2G-SGSN starts a timer for supervision of the MS's context and stops the
transmission of N-PDUs to the MS.

4) The old 2G-SGSN responds with SGSN Context Response (MM Context, e.g. IMSI, PDP Contexts, e.g. APN).
Each PDP Context includes the GTP sequence number for the next downlink N-PDU to be sent to the MS and
the GTP sequence number for the next uplink N-PDU to be tunnelled to the GGSN. Each PDP Context also
includes the SNDCP Send N-PDU Number for the next downlink N-PDU to be sent in acknowledged mode to
the MS, the SNDCP Receive N-PDU Number for the next uplink N-PDU to be received in acknowledged mode
from the MS. The new 3G-SGSN shall use the GTP sequence numbers for in-sequence delivery over the lu
interface.

The new 3G-SGSN uses the received SNDCP N-PDU sequence number for reliable data transmission (FFS).

5) Security functions may be executed.

6) The new 3G-SGSN request the SRNS to establish of a radio access bearer by sending RAB Assignment Requ
to the SRNS. The SRNS responds with RAB Assignment Response.

7) The new 3G-SGSN sends a SGSN Context Acknowledge message to the old 2G-SGSN. This informs the old
2G-SGSN that the new 3G-SGSN is ready to receive data packets belonging to the activated PDP contexts. Tt
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 routing
area update procedure back to the old SGSN before completing the ongoing routing area update procedure.

8) The old 2G-SGSN duplicates the buffered N-PDUs and starts tunnelling them to the new 3G-SGSN. The
3G-SGSN shall ignore any SNDCP sequence numbers received with the tunnelled N-PDUs Additional N-PDUs
received from the GGSN before the timer described in step 3 expires are also duplicated and tunnelled to the
new 3G-SGSN. No N-PDUs shall be forwarded to the new 3G-SGSN after expiry of the timer described in
step 3.

9) The new 3G-SGSN sends a Update PDP Context Request (new SGSN Address, TID, QoS Negotiated) to the
GGSN (s) concerned. The GGSN (s) updates its PDP context fields and returns Update PDP Context Respon:s
(TID).

10) The new 3G-SGSN informs the HLR of the change of SGSN by sending Update GPRS Location (SGSN
Number, SGSN Address, IMSI) to the HLR.

11)The HLR sends Cancel Location (IMSI, Cancellation Type) to the old 2G-SGSN. The old 2G-SGSN removes
the MM and PDP contexts if the timer described in step 3 is not running. When the timer is running the MM anc
PDP contexts are removed when the timer expires. The old 2G-SGSN acknowledges with Cancel Location Ack
(IMS]).

12)The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new 3G-SGSN. The 3G-SGSN
constructs a MM context for the MS and returns an Insert Subscriber Data Ack (IMSI) message to the HLR.

13) The HLR acknowledges the Update GPRS Location by sending Update Location Ack (IMSI) to the new
3G-SGSN.

14)The new 3G-SGSN validate the MS's presence in the new RA. If due to roaming restrictions the MS is not
allowed to be attached in the 3G-SGSN, or if subscription checking fails, then the new 3G-SGSN rejects the
routing area update with an appropriate cause. If all checks are successful then the new 3G-SGSN constructs
MM and PDP contexts for the MS. A logical link is established between the new 3G-SGSN and the MS. The
new 3G-SGSN responds to the MS with Routing Area Update Accept (P-TMSI, P-TMSI signature Receive
N-PDU Number (FFS)).

15)The MS acknowledges the new P-TMSHbithreturning a Routing Area Update Complete{(P-FNR&iceive
N-PDU Number (FFS)) message to the SGSN.
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The sequence applied for the intra SGSN RA update case is identical to the cell change whithin the same RA case as
shown in subclause "Intersystem Handover within an RA between Cells in Different Systems" used with a different
update type.
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11 Compatibility Issues

Non-GPRS MSs in GSM PLMNs that support GPRS shall, without changes, be able to continue
operation.

GSM PLMNSs that do not support GPRS shall, without changes, be able to continue interworking with
GSM PLMNSs that do support GPRS.

A GPRS ME shall be able to access GPRS services with GPRS-aware SIMs, and with SIMs that are
not GPRS-aware. A GPRS-aware SIM is able to store information in the elementary files &

and ER gc|gprs-as defined in GSM 11.11 [28].

The compatibility of SIMs and USIMs with GPRS MEs or UMTS MEs is defined in UMTS 22.102.

11.1 Interaction between Releases 97/98 and 99

NOTE: Unless specifically indicated, references to release 97 in this subclause refer to both
release 97 and release 98.

11.1.1 Interactions between GTP v0 (R97) and GTP v1 (R99)

When a first GSN receives a GTP PDU from a second GSN using a version not supported, then the

first GSN shall return a "version not supported" error message to the second GSN. The second GSN
shall then fall back to the most-recent version supported by the first GSN. A GSN shall use its most-
recent GTP version when initiating GTP PDU transmission to a new GSN.

When an SGSN that supports GTP v1 establishes a @ieltto a GGSN that pports GTP vO0, then

the SGSN shall convert a release 99 QoS profile to a release 97 QoS profile before transmitting the
QoS profile to the GGSN. If the MS supports the R99 QoS profile, then the SGSN shall convert the
negotiated R97 QoS profile to an R99 QoS profile before transmitting the QoS profile to the MS.

When an inter SGSN RA update procedure is performed from a first SGSN that supports GTP vl to a
second SGSN that supports GTP vO0, then the first SGSN shall convert the R99 QoS profile to an R97
QoS profile before sending the SGSN Context Response message. If several PDP contexts have been
activated for the same APN and PDP address in the first SGSN (secondary PDP context activation),
then all PDP contexts except the PDP context with the highest-quality QoS profile are deleted in the
MS and in the first SGSN, and the first SGSN shall initiate deletion of these PDP contexts in the
GGSN. 3G TS 23.107 specifies how to determine the highest-quality QoS profile. The second SGSN
shall be responsible for updating the remaining PDP context in the GGSN, and the GGSN shall remove
the TFT if present when it receives the GTP vO Update PDP Context Request message.

NOTE: The conversion between an R99 QoS profile and an R97 QoS profile is defined in
3G TS 23.107.

When an inter SGSN RA update procedure is performed from a first SGSN that supports GTP vO to a
second SGSN that supports GTP v1, then the second SGSN shall convert the R97 QoS profile to an
R99 QoS profile, and use GTP vl to send the Update PDP Context Request message to the GGSN.

11.1.2 Interactions between MS R97 and CN R99

When an R97 MS activates a PDP context and both the SGSN and the GGSN support R99, then the
QoS profile shall not be converted to R99.

11.1.3 Interactions between SM R97 and SM R99

The SM protocol shall be backward compatible.



11.1.4 Interactions between MAP R97 and MAP R99

The MAP protocol shall be backward compatible to allow interworking between HLRs and SGSNs that
support different releases.
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6.13 UMTS-GPRS Intersystem Handover

The UMTS-GPRS inter system handover procedures may be supported for network elements supporting GSM Relea
97, 99 and UMTS Release 99. At intersystem handover the release 99 network elements shall use on the Gn interfac
the GTP version 97 when interworking with release 97 network elements.

[It appears the above forgets release 98]

An intersystem handover from UMTS to GPRS or GPRS to UMTS takes place when an MS supporting both UMTS
and GPRS moves to a cell where the radio technology which the MS was using is not any longer supported. Prerequi
for an inter system handover is that the MS is PS-attached in the UMTS PS domain or PS-attached for GPRS. The
transition of the mobility management states is as specified for the corresponding mobility management procedures.

There is no transition of the session management states at an intersystem handover.

6.13.1 Intersystem Handover within an RA between Cells in Different
Systems

Inter-system handover without performing a RA update is supported only in case the SGSN is a combined
2G/3G-SGSN supporting both the Gb and lu PS interfaces within the same physical node.

6.13.1.1 UMTS to GPRS Handover

An Inter System handover from UMTS to GPRS takes place when the MS in PMM-CONNECTED state enters a new
GSM/GPRS cell inside the current RA. In this case the MS shall perform a Routing Area Update procedure with the
Update Type set to 'Inter System Cell Change'.

When an MS in PMM-IDLE state enters a new GSM/GPRS cell inside the current RA, the MS shall follow the deferrec
RA update procedures.

The SGSN records this MS's change of cell, and further traffic directed towards the MS is conveyed over the Gb
interface to the new cell.
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Figure 148-: UMTS to GPRS Handover Between Cells in same RA

The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS switches to the new cell
supporting GPRS radio technology and suspends PDU transmission to the network.

The MS sends a Routing Area Update Request (old RAI, old P-TMSI Signature, Update type) to the
2G/3G-SGSN. Update Type shall indicate 'Inter system cell change'. The BSS shall add the Cell Global Identity
including the RAC and LAC of the cell where the message was received before passing the message to the
2G/3G-SGSN.

The 2G/3G-SGSN sends SRNS Context Request (IMSI) to the SRNS, starts a timer on the MM and PDP
Context and stops the transmission of GTP PDUs to the SRNS.

The SRNS responds with SRNS Context Response (IMSI, GTP SNDs, GTP SNUs, RLC counters). The GTP
seqguence numbers are included for each PDP context indicating the next downlink PDU to be sent to the MS
(i.e. the last GTP PDU in the buffer of the SRNS, which is not sent to the MS) and the next GTP PDU to be
tunnelled to the GGSN. For each active PDP context the SRNS also includes the uplink and downlink RLC
counters for PDP contexts using acknowledged mode.

Security functions may be executed.

The 2G/3G-SGSN sends SRNS Context Acknowledge to the SRNS. This informs the SRNS that the
2G/3G-SGSN is ready to receive data packets.

The buffered downlink GTP PDUs are tunnelled back to the 2G/3G-SGSN.

When the timer described under 3 has expired, the 2G/3G-SGSN sends an lu Release Command to the SRNS
The SRNS responds with lu Release Complete.

The 2G/3G-SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not
allowed to be attached in the RA, or if subscription checking fails, then the 2G/3G-SGSN rejects the routing are
update with an appropriate cause. If all checks are successful then the 2G/3G-SGSN updates MM and PDP
contexts for the MS. A new P-TMSI may be allocated. A Routing Area Update Accept (P-TMSI, P-TMSI
Signature, Receive N-PDU Number) is returned to the MS. Receive N-PDU Number contains the
acknowledgements for each acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-
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originated N-PDUs successfully transferred before the start of the update procedure. The 2G/3G-SGSN deduc
the N-PDU Numbers from the RLC numbers received from the SRNS (FFS).

10) The MS acknowledges the new P-TMSI with a Routing Area Update Complete (P-TMSI, Receive N-PDU
Number). Receive N-PDU Number contains the acknowledgements for each acknowledged-mode NSAPI used
by the MS, thereby confirming all mobile-terminated N-PDUs successfully transferred before the start of the

update procedure.

11)The 2G/3G-SGSN and the BSS may execute the BSS Packet Flow Context Procedure.

6.13.1.2

GPRS to UMTS Handover

An Inter System handover from GPRS to UMTS takes place when a PS-attached MS in GPRS READY state enters a
new UMTS cell inside the current RA. In this case the MS shall perform a UMTS Inter System Cell Change procedure
by performing a RRC connection establishment and an Intra SGSN Routing Area Update procedure with the Update

Type set to 'Inter System Cell Change'.

When an MS in GPRS STANDBY state enters a new UMTS cell inside the current RA, the MS shall follow the

deferred RA update procedures.

The SGSN records this MS's change of cell, and further traffic directed towards the MS is conveyed over the lu

interface to the new cell.
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>
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<

7. Routing Area
<

Update Accept

>

j RAB Assignment Request

4. RAB Assignment I&asponse

5. Packet Transfer Resumed
< P

8. Routing Area

Update Complete

>

Figure 249-: GPRS to UMTS Handover Between Cells in same RA

1) The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS switches to the new cell
supporting UMTS radio technology and Suspend PDU Transmission to the Network.

2) The MS initiate a RRC connection establishment and sends Routing Area Update Request (Old RA, Old
P-TMSI Signature, Update Type, CM) to the combined 2G/3G-SGSN. The SRNS shall add an identifier of the
area where the message was received before passing the message to the 2G/3G-SGSN. The 2G/3G-SGSN st
the transmission of N-PDUs to the MS.

3) Security functions may be executed.

4) The 2G/3G-SGSN request the SRNS to establish of a radio access bearer by sending RAB Assignment Reque
to the SRNS. The SRNS responds with RAB Assignment Response.
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5) The traffic flow is resumed between the 2G/3G-SGSN and the SRNS
6) The traffic flow is resumed between the SRNS and the MS.

7) The 2G/3G-SGSN updates the MM context for the MS. A new P-TMSI may be allocated. A Routing Area
Update Accept (P-TMSI, P-TMSI Signature, Receive N-PDU Number (FFS)) is returned to the MS.

8) The MS acknowledges the new P-TMSI with a Routing Area Update Complete (P-TMSI, Receive N-PDU
Number (FFS)).

6.13.1.3 Deferred RA update

The MS shall follow the following procedures when in GPRS STANDBY / PMM-IDLE state.

Note that upon expiry of the periodic RA update timer, the MS shall carry out the periodic routeing area update

procedure as currently defined.

6.13.1.3.1 Uplink signalling / data transmission

In GPRS STANDBY / PMM-IDLE state the MS shall not perform a RA update procedure until up-link data or

signalling information is to be sent from the MS.

If the MS is in the same access network as when it last sent data / signalling, the procedures defined for that acce

system shall be followed. This shall be sending of an LLC PDU in a GPRS or for example a sending of a
SERVICE REQUEST message in UMTS.

If the MS is in a different access network as when it last sent data / signalling, the RA update procedure shall be

performed before the sending of data / signalling.

6.13.1.3.2 Downlink signalling / data transmission

If the 2G/3G-SGSN receives data for an MS in GPRS STANDBY / PMM-IDLE, the SGSN shall page the RA where

the MS is located. This may include both 2G and 3G cells.

If the MS receives this page in the same access network as when it last sent data / signalling, the procedures

defined for that access system shall be followed. This shall be sending of an LLC PDU in a GPRS or for example
sending of a SERVICE REQUEST message in UMTS.

If the MS receives this page in a different access network as when it last sent data / signalling, the RA update

procedure shall be performed. The 2G/3G-SGSN shall accept this RAU as a valid response.
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6.13 UMTS-GPRS Intersystem HandeverChange

The UMTS-GPRS inter system-handeghange procedures may be supported for network elements
suppertingconforming to GSM Release '97, '98, ‘99 and UMTS Release ‘99. At intersystem-handover
change the release '99 network elements shalluse-on-the-Gn-interf@ERthersion '97 on the Gn
interface when interworking with release '97 or f#8work elements.

An intersystem-handoveiange from UMTS to GPRS or GPRS to UMTS takes place when a MS
supporting both UMTS and GPRS moves to a cell where the radio technology which the MS was using
is not any longer supported. Prerequisite for an inter system-handauge is that the MS is PS-

attached in the UMTS PS-domain or PS-attached for GPRS. The transition of the mobility management
states is as specified for the corresponding mobility management procedures.

There is no transition of the session management states at an intersystem-bhadgger

The UMTS RLC Sequence Number parameters, RLC_SND and RLC_SNU, are not relevant for the
handoveintersystem change of real-time-BB contexts (because these contestich-use RLC
transparent mode).

6.13.1 Intra SGSN Intersystem HandeverChange

6131 An combined-2G+3GGSN thasupportsg both the Gb and Iu Ps interfaces can support an
Intra SGSN intersystem-handogkange if the old and the new cell are both served by this SGSN.

6.13.1.1 UMTS to GPRS Intra SGSN HandeverChange

The-handevéantersystem change from UMTS to GPRS takes place when the MS in PMM-Connected
state enters the new GSM/GPRS cell. In this case the MS shall perform a Routing Area Update
procedure independent of whether just the cell has changed or also the RA has changed..

When an MS in PMM-IDLE state enters a new GSM/GPRS cell inside the current RA, the
MS shall follow the-deferredelective RA update procedures.



The SGSN records this UE's change of cell, and further traffic directed towards the MS is conveyed
over the Gb interface to the new cell.
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Figure ZZD: UMTS to GPRS Intra SGSN Handover—Change

1) The MS-andir BSS/UTRAN decides to perform-handeameiintersystem change which
makesleads-to-thtlhe MS switcheso thea new cell_thasuppertingsupportsGPRS radio
technology and-suspeng®ps-PBransmission to the network

2) The MS sends a Routing Area Update Request (old RAI, old P-TMSI Signature, Update type) to
the 2G+3G_SGSN. Update Type shall indicate RA update or periodic RA update. The BSS shall
add the Cell Global Identity including the RAC and LAC of the cell where the message was
received before passing the message to the 2G+3G_SGSN.

3) The 2G+3G_SGSN sends SRNS Context Request (IMSI) to the SRNS, starts a timer on the MM
and PDP Context and stops the transmission of GTP-PDUs to the SRNS.

4) TheSRNS responds with SRNS Context Response (IMSI, GTP_SNDs, GTP_SNUs, RLC_SNDs,
RLC_SNUSs). The GTP sequence numbers are included for each PDP context indicating the next
in-sequence downlink PDU to be sent to the MS and the next in-sequence GTP-PDU to be
tunnelled to the GGSN. For each active PDP context using acknowledged mode, the SRNS also
includes the uplink RLC Sequence Number (RLC_SNU) and the downlink RLC Sequence Number
(RLC_SND)-.The RLC_SNU shall be the next in-sequence RLC Sequence Number expected from
the MS. The RLC_SND shall be the next in-sequence RLC Sequence number to be sent to the MS.
The 2G+3G SGSN shall strip off the four most significant bits of the passed RLC Sequence
Numbers, thus converting them to SNDCP N-PDU numbers of the respective 2G GPRS PDP
contexts.

5) Security functions may be executed.



6) The 2G+3G_SGSN sends SRNS Context Acknowledge to the SRNS. This informs the SRNS that
the 2G+3G_SGSN is ready to receive data packets.

7) The partly transmitted and transmitted but not acknowledged N-PDUs together with the RLC DL
sequence number of the last RLC segment of that N-PDU and the buffered downlink GTP-PDUs
are tunnelled back to the 2G+3G_SGSN. The 2G+3G_SGSN shall strip off the four most
significant bits of the RLG-sergkquence numbersaafcompanying the received N-PDUs before
sending them to the MS.

8) When the timer described under 3 has expired, the 2G+3G_SGSN sends an lu Release Command
to the SRNS. The SRNS responds with lu Release Complete.

9) The 2G/3G_SGSN validates the MS's presence in the new RA. If due to roaming restrictions the
MS is not allowed to be attached in the RA, or if subscription checking fails, then the
2G/3G_SGSN rejects the routing area update with an appropriate cause. If all checks are successful
then the 2G/3G_SGSN updates MM and PDP contexts for the MS. A new P-TMSI may be
allocated. A Routing Area Update Accept (P-TMSI, P-TMSI Signature, Receive N-PDU Number)
is returned to the MS. Receive N-PDU Number contains the acknowledgements for each
acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-originated N-PDUs
successfully transferred before the start of the update procedure.

10) The MS acknowledges the new P-TMSI with a Routing Area Update Complete (Receive N-PDU
Number). Receive N-PDU Number contains the acknowledgements for each acknowledged-mode
NSAPI used by the MS, thereby confirming all mobile-terminated N-PDUs successfully transferred
before the start of the update procedure.

The MS deducts-the Receive N-PDU number from-théJMTS DLRLC-Sequece-NumbeRLC-
SND by stripping off the four most significant bits of the REC-Segquence-NuBiBrof the next
expected in-sequence RLC frame.

11) The 2G+3G_SGSN and the BSS may execute the BSS Packet Flow Context Procedure.

6.13.1.2 GPRS to UMTS Intra SGSN HandeverChange

The-handeveantersystem change from GPRS to UMTS takes place when a PS-attached-MS-enters the
newa UMTS cell. In this case the MS shall performRRC connection establishment and an Intra

SGSN Routing Area Update procedure independent of whether just the cell has changed or also the RA
has changed..

When an MS in GPRS STANDBY state enters a new UMTS cell inside the current RA, the
MS shall follow the-deferredelective RA update procedures.

The SGSN records this MS's change of cell, and further traffic directed towards the MS is conveyed
over the lu interface to the new cell.
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Figure ZZD: GPRS to UMTS Intra SGSN Handover—Change

The MS-anddr BSS/UTRAN decides to perform-handeaeintersystem change-which-teads
to-thatwhich makes the MS switehé&sthea new cell_thasupportgrg UMTS radio

technology and stops-SuspdPBU-Transmission to theMetwork.

The MS initiates aRRC connection establishment and sends Routing Area Update Request
(P-TMSI, Old RA, Old P-TMSI Signature, Update Type, CM) to the combined
2G+3G_SGSN. The SRNS shall add an identifier of the area where the message was
received before passing the message to the 2G+3G_SGSN. The 2G+3G_SGSN stops the
transmission of N-PDUs to the MS.

Security functions may be executed.

The 2G+3G_SGSN request the SRNS to establish a radio access bearer by sending RAB
Assignment Request (GTP-SNDs, GTP-SNUs, RLC_SNDs, RLC_SNUSs) to the SRNS. The
RLC Sequence Numbers shall be derived (shifted left 4 times) from the N-PDU sequence
numbers stored in the PDP_contexts. The SRNS sends Radio Bearer Setup_Request (RLC-
SNUs) to the MS which includes the next expected in-sequence UNARIR sequence
number. The MS responds with Radio Bearer Setup Complete (RLC-SNDs) which includes
the next expected in-sequence DL RECN-P8Rduence number.

The SRNS responds with a RAB Assignment Response.

The traffic flow is resumed between the 2G+3G_SGSN and the SRNS. The SRNS shall
discard all N-PDUs tunnelled from the 2G+3G_SGSN with N-PDU sequence numbers older
than the DL N-PDU sequence number received from the MS. If this is not the case, the N-
PDU shall be transmitted to the MS. The MS shall discard all N-PDUs with sequence
numbers older than the GTP-SNU received from the SRNS.If this is not the case the N-PDU
shall be transmitted to the SRNS.

The traffic flow is resumed between the SRNS and the MS.

7) The 2G+3G_SGSN updates the MM context for the MS. A new P-TMSI may be allocated. A

Routing Area Update Accept (P-TMSI, P-TMSI Signature) is returned to the MS.



8) The MS acknowledges the new P-TMSI with a Routing Area Update Complete .

6.13.1.3 Deferred-Selective RA update
The MS shall-fellewuse the following procedures when in GPRS STANDBYRMM-IDLE state.

Note that upon expiry of the periodic RA update timer, the MS shall carry out the periodic routeing area
update procedure as currently defined.

6.13.1.3.1 Uplink signalling / data transmission

In GPRS STANDBY / PMM-IDLE state the MS shall not perform an RA update procedure until up-
link data or signalling information is to be sent from the MS.

If the MS is in the same access network as when it last sent data / signalling, the procedures defined for
that access system shall be followed. This shall be sending of an LLC PDU in a GPRS or for example a
sending of a SERVICE REQUEST message in UMTS.

« Ifthe MS is in a different access network as when it last sent data / signalling, the RA update
procedure shall be performed before the sending of data / signalling.

6.13.1.3.2 Downlink signalling / data transmission

If the 2G/3G-SGSN receives data for an MS in GPRS STANDBY / PMM-IDLE, the SGSN shall page
the RA where the MS is located. This may include both 2G and 3G cells.

If the MS receives this page in the same access network as when it last sent data / signalling, the
procedures defined for that access system shall be followed. This shall be sending of an LLC PDU in a
GPRS _cell or for examplesending of a SERVICE REQUEST message UMITS _cell

» If the MS receives this page in a different access network as when it last sent data / signalling, the
RA update procedure shall be performed. The 2G/3G-SGSN shall accept this RAU as a valid
response.

6.13.2 Inter SGSN Intersystem HandeverChange

6.13.2.1 UMTS to GPRS Inter SGSN HandeverChange

An Inter SGSN inter system-handotieange from UMTS to GPRS takes place when the MS in PMM-
Idle or PMM-Connected state moves to a new GSM/GPRS cell and this cell is served by a different
SGSN. In this case the MS shall initiate a GPRS RA update procedure. The sequence applied for the
inter SGSN-Badevechange case is shown in the following figure:



| Ms] [Bss| [sRNY

new
2G_SGSN

old GGSN | |

HLR

3G_SGSN

1| Decision|to
erform handover

o)

2. Routing Area Update Request
3. SGSN Coniext Request

6. Security Functions

44. SRNS Cantext Request

4. SRNS Cantext Responée

5. SGSN Context Response
-

<16. Routing Area Update Accept

N

>
7. SGSN Context Acknowledge
EEE—

8. SRNS Cantext Acknowiedge

8a. Forward|Packets

<9. Forward Packets

10. Update PDP Context R»equest

<10. Update PDP Context Response

11. Update GPRS Location

<13. lu Release Command

12. Cancel Location
]

13. lu Release Complete

14. Insert Subscriber Data
-

12. Cancel Location Ack

14. Insert Subscriber Data Ack

<15. Update GPRS Location Ack

17. Routing Area Update Comﬁlate

18. BSS
a

Packet Flovl Context procedure

Figure ZZD: UMTS to GPRS, Inter SGSN Handever—Change



1)

2)

3)

4)

5)

6)
7

8)

9)

The MS-anddr BSS/UTRAN decides to perform-handeaeintersystem change, which
makesleads-to-thtlhe MS switch to-tha new cell_thasuppertingsupportsdGPRS radio

technology and stops-that-the-PBainsmission to the netwadsksuspended

The MS sends a Routing Area Update Request (old RAI, old P-TMSI Signature, Update type)
to the new 2G_SGSN. Update Type shall indicate RA update or periodic RA update. The BSS
shall add the Cell Global Identity including the RAC and LAC of the cell where the message
was received before passing the message to the new 2G_SGSN.

The new 2G_SGSN sends SGSN Context Request (old RAI, TLLI, old P-TMSI Signature, New
SGSN Address) to the old 3G_SGSN to get the MM and PDP contexts for the MS. The old
SGSN validates the old P-TMSI Signature and responds with an appropriate error cause if it
does not match the value stored in the old 3G_SGSN. The old 3G_SGSN starts a timer for
supervision of the MS’s context. If the MS is not known in the old 3G_SGSN, the old
3G_SGSN responds with an appropriate error cause.

The old 3G_SGSN sends SRNS Context Request (IMSI) to the SRNS. Upon reception of this
message the SRNS buffers and stops sending downlink PDUs to the MS and answers with
SRNS Context Response (IMSI, GTP-SNDs, GTP-SNUs,-RERNDs RLC-SNUS. The

SRNS shall include for each PDP context the next in-sequence GTP sequence number to be
sent to the MS and the GTP sequence number of the next uplink PDU to be tunnelled to the
GGSN.

For each active PDP context using acknowledged mode, the SRNS also includes the RLC_SNU
and RLC_SND. The RLC_SNU shall be the next in-sequence RLC Sequence Number expected
from the MS. The RLC_SND shall be the next in-sequence RLC Sequence number to be sent to
the MS. The 3G SGSN shall strip off the four most significant bits of the passed RLC Sequence
Numbers, thus converting them to SNDCP N-PDU numbers.

The old 3G_SGSN responds with SGSN Context Response (MM Centext,-e-gPIDFSI,
Contexts;-e-g—ARN For each PDP context the old 3G_SGSN shall include the GTP sequence
number for the next uplink GFRPDU to be tunnelled to the GGSN and the next donwlink

GTP sequence number for the next in-sequence N-PDU to be sent to the MS. Each PDP
Context also includes the SNDCP Send N-PDU Number for the next in-sequence downlink
N-PDU to be sent in acknowledged mode to the-btf8l, the SNDCP Receive N-PDU Number
for the next in-sequence uplink N-PDU to be received in acknowledged mode from the MS.

Security functions may be executed.

The new 2G_SGSN sends an SGSN Context Acknowledge message to the old 3G_SGSN. This
informs the old 3G_SGSN that the new 2G_SGSN is ready to receive data packets belonging to
the activated PDP contexts. 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 RA update procedure back to the old
SGSN before completing the ongoing RA update procedure.

The old 3G_SGSN sends SRNS Context Acknowledge (IMSI) to the SRNS.

The SRNS shall start tunnelling the partly transmitted-and/er-pgeatigmitted but not
acknowledged N-PDUs together with the RLC DL Sequence Number (stripped off the four
most significant bits) of the last RLC segment of that N-PDU and start duplicating and
tunnelling the buffered GT'PDUs to the old 3G_SGSN.

The old 3G_SGSN tunnels the GHPDUSs to the new 2G_SGSN. The SNDCP sequence
numbers shall not be modified in the GTP header of the tunnelled PDUs.

10) The new 2G_SGSN sends Update PDP Context Request (new SGSN Address, TID, QoS

Negotiated) to the GGSN(s) concerned. The GGSN (s) updates its PDP context fields and
returns Update PDP Context Response (TID).

11) The new 2G_SGSN informs the HLR of the change of SGSN by sending Update GPRS

Location (SGSN Number, SGSN Address, IMSI) to the HLR.



12) The HLR sends Cancel Location (IMSI) to the old 3G_SGSN. The old 3G_SGSN
acknowledges with Cancel Location Ack (IMSI).
The old 3G_SGSN removes the MM and PDP contexts if the timer described in step 3 is not
running. When the timer is running the MM and PDP contexts are removed when the timer
expires.

13) When the timer described in step 3 expires the old 3G_SGSN sends an lu Release Command to
the SRNS. The SRNS responds with lu Release Complete.

14) The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new 2G_SGSN.
The 2G_SGSN construct an MM context and PDReoda for the MS and return an Insert
Subscriber Data Ack (IMSI) message to the HLR.

15) The HLR acknowledges the Update Location by sending Update GPRS Location Ack (IMSI) to
the new 2G_SGSN.

16) The new 2G_SGSN validates the MS's presence in the new RA. If due to roaming restrictions
the MS is not allowed to be attached in the 2G_SGSN, or if subscription checking fails, then
the new 2G_SGSN rejects the routing area update with an appropriate cause. If all checks are
successful then the new 2G_SGSN constructs MM and PDP contexts for the MS. A logical link
is established between the new 2G_SGSN and the MS. The new 2G_SGSN responds to the MS
with Routing Area Update Accept (P-TMSI, P-TMSI Signature, Receive N-PDU Number).
Receive N-PDU Number contains the acknowledgements for each acknowledged-mode NSAPI
used by the MS, thereby confirming all mobile-originated N-PDUs successfully transferred
before the start of the update procedure.

17) The MS acknowledges the new P-TMSI with a Routing Area Update Complete ( Receive
N-PDU Number). Receive N-PDU Number contains the acknowledgements for each
acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-terminated
N-PDUs successfully transferred before the start of the update procedure. The MS deducts athe
Receive N-PDU number from the UMTS DL RLC Sequence Number by stripping off the four
most significant bits of the RLC Sequence Number of the next expected in-sequence RLC
frame.

18) The 2G_SGSN and the BSS may execute the BSS Packet Flow Context Procedure

6.13.2.2 GPRS to UMTS Inter SGSN HandeverChange

The-handeveéntersystem change from GPRS to UMTS takes place when the PS-attached MS moves to
a new UMTS cell. In this case the MS shall initiate a UMTS RA update procedure by establishing a
RRC connection and initiating the RA update procedure. The sequence applied for the inter SGSN RA
update case is shown in the following figure:




| Ms| [Bss| [srRNg new old GGSN || HLR

3G_SGSN| | 2G_SGSN

1. Decision to
perform handover

-

2. Routing Area Update Req@st

3. SGSN Context Request
—>

4. SGSN Context Response
. . —
5. Security Functions

> >

Set-up Radio ' | 6. RAB Assignment Request
Iie_sources I |

| | 6. RAB Assignment Response
a sio p

7. SGSN Context Acknowledge
4>

8. Forward Packets
—

9. Update PDP Context I@uest

% Update PDP Context Response
10. Update GPRS Location

él. Cancel Location

11. Cancel Lacation Ack

32. Insert Subscriber Data

12. Insert Subscriber Data Ack

33. Update GPRS Location Ack

34. Routing Area Update Accept

15. Routing Area Update Con& ete

1)

2)

3)

Figure ZZE: GPRS to UMTS, Inter SGSN Handever—Change

The MS-anddr BSS/UTRAN decides to perform-handemeintersystem change which
makesleads-to-thtihe MS switche$o thea new cell_thasupporitrg UMTS radio technology
and stops transmission to the network.

The MS sends a Routing Area Update Request (P-TMSI, old RAI, old P-TMSI Signature,
Update Type, CM) to the new 3G_SGSN. The SRNS shall add the-Cellan-identiiierarea
where the message was received before passing the message to the 3G_SGSN.

The new 3G_SGSN uses the old RAI received from the MS, derives the old 2G_SGSN address
from it, and sends SGSN Context Request (old RAI, old P-TMSI, New SGSN Addredisg to it
old2G6-SGSNo get the MM and PDP contexts for the MS{(Fhe-old-RAlreceived-from the




MS-is-used-to-derive-the-old 26 SGSN-addrelsg old 2G_SGSN starts a timer for
supervision of the MS’s context and stops the transmission of N-PDUs to the MS.

4) The old 2G_SGSN responds with SGSN Context Response (MM Centext-e-g PIDFSI
Contexts;-e-g—APN Each PDP Context includes the GTP sequence number for the next
downlink N-PDU to be sent to the MS and the GTP sequence number for the next uplink
N-PDU to be tunnelled to the GGSN. Each PDP Context also includes the SNDCP Send
N-PDU Number for the next downlink N-PDU to be sent in acknowledged mode to the MS
and,the SNDCP Receive N-PDU Number for the next uplink N-PDU to be received in
acknowledged mode from the MS. The new 3G_SGSN shall use the GTP sequence numbers for
in-sequence delivery over the lu interface.

The new 3G_SGSN converts the SNDCP sequence numbers te-REC-send-and receive

SsequenceMumbers by{shiftedshifting themleft 4 times)

5) Security functions may be executed.

6) The new 3G_SGSN requests the SRNS to establishiaddio access bearer by sending RAB
Assignment Request (GTP-SNDs, GBRUs, RLG-SNDs, RLC-SNUSs) to the SRNS. The
SRNS sends Radio Bearer Setup Request (RLC-SNUSs) to the MS which includes the next
expected in-sequence UEN-PBNC sequence number. The MS responds with Radio Bearer
Setup Complete (RLC-SNDs) which includes the next expected in-sequence-BLRI-EDU
sequence number. The SRNS responds with RAB Assignment Response.

The SRNS shall discard all N-PDUs tunnelled from the SGSN with N-PDU sequence numbers
older than the RLC-SNDsBL-N-PDU-sequence-nunmbeeived from the MS. If this is not the
case the N-PDU shall be transmitted to the MS. The MS shall discard all N-PDUs with
sequence numbers older than the RECEGNIs received from the SRN#.this is not the

case, the N-PDU shall be transmitted to the SRNS.

7) The new 3G_SGSN sends a SGSN Context Acknowledge message to the old 2G_SGSN. This
informs the old 2G_SGSN that the new 3G_SGSN is ready to receive data packets belonging to
the activated PDP contexts. 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
GGSNSs, and the HLR to be updated if the MS initiates a routing area update procedure back to
the old SGSN before completing the ongoing routing area update procedure.

8) The old 2G_SGSN duplicates the buffered N-PDUs and starts tunnelling them to the new
3G_SGSN. Additional N-PDUs received from the GGSN before the timer described in step 3
expires are also duplicated and tunnelled to the new 3G_SGSN. No N-PDUs shall be forwarded
to the new 3G_SGSN after expiry of the timer described in step 3.

9) The new 3G_SGSN sends a Update PDP Context Request (hnew SGSN Address, TID, QoS
Negotiated) to the GGSN (s) concerned. The GGSN (s) updates its PDP context fields and
returns Update PDP Context Response (TID).

10) The new 3G_SGSN informs the HLR of the change of SGSN by sending Update GPRS
Location (SGSN Number, SGSN Address, IMSI) to the HLR.

11) The HLR sends Cancel Location (IMSI, Cancellation Type) to the old 2G_SGSN. The old
2G_SGSN removes the MM and PDP contexts if the timer described in step 3 is not running.
When the timer is running the MM and PDP contexts are removed when the timer expires.
The old 2G_SGSN acknowledges with Cancel Location Ack (IMSI).

12) The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new 3G_SGSN.
The 3G_SGSN constructs a MM context for the MS and returns an Insert Subscriber Data Ack
(IMSI) message to the HLR.

13) The HLR acknowledges the Update GPRS Location by sending Update Location Ack (IMSI) to
the new 3G_SGSN.

14) The new 3G_SGSN validate the MS's presence in the new RA. If due to roaming restrictions
the MS is not allowed to be attached in the 3G_SGSN, or if subscription checking fails, then



the new 3G_SGSN rejects the routing area update with an appropriate cause. If all checks are
successful then the new 3G_SGSN constructs MM and PDP contexts for the MS. A logical link
is established between the new 3G_SGSN and the MS. The new 3G_SGSN responds to the MS

with Routing Area Update Accept (P-TMSI, P-TMSI signature ).
15) The MS acknowledges the new P-TMSI with a Routing Area Update Complete ().



13.2 SGSN

SGSN maintains MM context and PDP context information for MSs in the STANDBY, READY,

PMM-IDLE, and PMM-CONNECTED states. Table 1 shows the context fields for one MS.

Table 1: SGSN MM and PDP Contexts

Field Description GPRS UMTS

IMSI IMSI is the main reference key. X X

MM State Mobility management state, IDLE, STANDBY, READY, X X
PMM-DETACHED, PMM-IDLE, or PMM-CONNECTED.

P-TMSI Packet Temporary Mobile Subscriber Identity. X X

P-TMSI Signature A signature used for identification checking purposes. X X

IMEI International Mobile Equipment Identity X X

MSISDN The basic MSISDN of the MS. X X

Routeing Area Current routeing area. X X

Cell Identity Current cell in READY state, last known cell in STANDBY or IDLE X [FFS]
state.

Cell Identity Age Time elapsed since the last LLC PDU was received from the MS X [FFS]
at the SGSN.

VLR Number The VLR number of the MSC/VLR currently serving this MS. X X

New SGSN Address The IP address of the new SGSN where buffered and not sent X X
N-PDUs should be forwarded to.

Authentication Triplets Authentication and ciphering parameters. X X

Authentication Vectors Authentication and ciphering parameters for UMTS. X

Kc Currently used ciphering key. X

CKSN Ciphering key sequence number of Kc. X

Ciphering algorithm Selected ciphering algorithm. X

CK Currently used ciphering key. X

IK Currently used integrity key. X

KSI Key Set Identifier. X

Radio Access Classmark MS radio access capabilities. X

SGSN Classmark MS network capabilities. X X

DRX Parameters Discontinuous reception parameters. X

MNRG Indicates whether activity from the MS shall be reported to the X X
HLR.

NGAF Indicates whether activity from the MS shall be reported to the X X
MSC/VLR.

PPF Indicates whether paging for PS and CS services can be initiated. X X

SMS Parameters SMS-related parameters, e.g., operator-determined barring. X X

Recovery Indicates if HLR or VLR is performing database recovery. X X

Radio Priority SMS The RLC/MAC radio priority level for uplink SMS transmission. X

Each MM context contains zero or more of the following PDP contexts:

PDP Context Identifier Index of the PDP context. X X

PDP State Packet data protocol state, INACTIVE or ACTIVE. X X

PDP Type PDP type, e.g., X.25, PPP, or IP. X X

PDP Address PDP address, e.g., an X.121 address. X X

APN Subscribed The APN received from the HLR. X X

APN in Use The APN currently used. X X

NSAPI Network layer Service Access Point Identifier. X X

Tl Transaction Identifier. X X

TEID Tunnel Endpoint Identifier. X X

GGSN Address in Use The IP address of the GGSN currently used. X X

VPLMN Address Allowed Specifies whether the MS is allowed to use the APN in the domain X X
of the HPLMN only, or additionally the APN in the domain of the
VPLMN.

QoS Profile Subscribed The quality of service profile subscribed. X X

QoS Profile Requested The quality of service profile requested. X X

QoS Profile Negotiated The quality of service profile negotiated. X X

TFT [FFS] Traffic flow template. X X

Radio Priority The RLC/MAC radio priority level for uplink user data X
transmission.

Packet Flow Id Packet flow identifier. X




Send N-PDU Number SNDCP sequence number of the next downlink N-PDU to be sent X
to the MS.

Receive N-PDU Number SNDCP sequence number of the next uplink N-PDU expected X
from the MS.

RLC-SND The next in-sequence RLC Sequence number to be sent to the X
MS

RLC-SNU The next in-sequence RLC Sequence Number expected from the X
MS

GTP-SND GTP-U sequence number of the next downlink N-PDU to be sent X X
to the MS.

GTP-SNU GTP-U sequence number of the next uplink N-PDU to be sent to X X
the GGSN.

Charging Id Charging identifier, identifies charging records generated by X X
SGSN and GGSN.

Reordering Required [FFS] Specifies whether the SGSN shall reorder N-PDUs before X X
delivering the N-PDUs to the MS.

RNC Address in Use The IP address of the RNC currently used. X

In case of anonymous access (GPRS only) the SGSN maintains the MM context and PDP context
information for MSs in READY state. Table 2 shows the context fields for one MS.

Table 2: SGSN MM and PDP Contexts for Anonymous Access

Field Description

A-TLLI Auxiliary Temporary Logical Link Identity.
AA-TID Anonymous Access Tunnel Identifier.
Routeing Area Current routeing area.

Cell Identity Current cell.

PDP Type PDP type, e.g., X.25, PPP, or IP.

PDP Address PDP address, e.g., an X.121 address.

APN in Use The APN currently used.

NSAPI Network layer Service Access Point Identifier.
Tl Transaction Identifier.

GGSN Address in Use

The IP address of the GGSN currently used.

QoS Profile Requested

The quality of service profile requested.

QoS Profile Negotiated

The quality of service profile negotiated.

Radio Priority

The RLC/MAC radio priority level for uplink user data transmission.

Packet Flow Id

Packet flow identifier.

Send N-PDU Number

SNDCP sequence number of the next downlink N-PDU to be sent to the MS.

Receive N-PDU Number

SNDCP sequence number of the next uplink N-PDU expected from the MS.

GTP-SND

GTP sequence number of the next downlink N-PDU to be sent to the MS.

GTP-SNU GTP sequence number of the next uplink N-PDU to be sent to the GGSN.
Charging Id Charging identifier, identifies charging records generated by SGSN and GGSN.
RLC-SND The next in-sequence RLC Sequence number to be sent to the MS

RLC-SNU The next in-sequence RLC Sequence Number expected from the MS

Reordering Required

Specifies whether the SGSN shall reorder N-PDUs before delivering the N-PDUs to the
MS.




13.3 GGSN

GGSN maintains activated PDP contexts. Table 3 shows the PDP context fields for one PDP Address.

Table 3: GGSN PDP Context

Field Description GPRS UMTS
IMSI International Mobile Subscriber Identity. X X
NSAPI Network layer Service Access Point Identifier. X X
MSISDN The basic MSISDN of the MS. X X
PDP Type PDP type, e.g., X.25, PPP, or IP. X X
PDP Address PDP address, e.g., an X.121 address. X X
Dynamic Address Indicates whether PDP Address is static or dynamic. X X
APN in Use The APN Network Identifier currently used. X X
TFT Traffic flow template. X X
QoS Profile Negotiated The quality of service profile negotiated. X X
SGSN Address The IP address of the SGSN currently serving this MS. X X
MNRG Indicates whether the MS is marked as not reachable for PS at X X
the HLR.
Recovery Indicates if the SGSN is performing database recovery. X X
SND GTP-U sequence number of the next downlink N-PDU to be sent X X
to the MS.
SNU GTP-U sequence number of the next uplink N-PDU to be received X X
from the SGSN.
Charging Id Charging identifier, identifies charging records generated by X X
SGSN and GGSN.
Reordering Required [FFS] Specifies whether the GGSN shall reorder N-PDUs received from X X
the SGSN.

If a PDP context is enabled for network-requested PDP context activation, then IMSI, PDP Type, PDP
Address, SGSN Address and MNRG contain valid information also when the PDP context is inactive
and when the MS is GPRS-detached.

In case of anonymous access (GPRS only) the GGSN maintains activated PDP contexts. Table 4 shows
the PDP context fields for one MS.

Table 4: GGSN PDP Context for Anonymous Access
Field Description
AA-TID Anonymous Access Tunnel Identifier.
PDP Type PDP type, e.g., X.25, PPP, or IP.
PDP Address PDP address, e.g., an X.121 address.
APN in Use The APN Network Identifier currently used.

QoS Profile Negotiated

The quality of service profile negotiated.

SGSN Address

The IP address of the SGSN serving this MS.

GTP-SND GTP-U sequence number of the next downlink N-PDU to be sent to the MS.
GTP-SNU GTP-U sequence number of the next uplink N-PDU to be sent to the GGSN.
Charging Id Charging identifier, identifies charging records generated by SGSN and GGSN.

Reordering Required

Specifies whether the GGSN shall reorder N-PDUs received from the SGSN.

A GGSN that supports anonymous access shall have a list of server addresses that are allowed to be
accessed by anonymous MSs. The method to maintain the list of the servers is outside the scope of the

present document.




13.4 MS

Each packet domain MS maintains MM and PDP context information in IDLE, STANDBY, READY,
PMM-DETACHED, PMM-IDLE, and PMM-CONNECTED states. The information may be contained
in the MS and the TE. Table 5 shows the MS context fields.

Table 5: MS MM and PDP Contexts

Field SIM | Description GPRS UMTS

IMSI \ International Mobile Subscriber Identity. X X

MM State Mobility management state, IDLE, STANDBY, READY, X X
PMM-DETACHED, PMM-IDLE, or PMM-CONNECTED.

P-TMSI \ Packet Temporary Mobile Subscriber Identity. X X

P-TMSI Signature V | A signature used for identification checking purposes. X X

Routeing Area V Current routeing area. X X

Cell Identity Current cell. X

Kc \ Currently used ciphering key. X

CKSN V Ciphering key sequence number of Kc. X

Ciphering algorithm Selected ciphering algorithm. X X

CK \ Currently used ciphering key. X

CK Next V Ciphering key for the next authentication. X

IK \ Currently used integrity key. X

IK Next \ Integrity key for the next authetication. X

KSI \ Key Set Identifier. X

Classmark MS classmark. X X

DRX Parameters Discontinuous reception parameters. X X

Radio Priority SMS The RLC/MAC radio priority level for uplink SMS transmission. X

Each MM context contains zero or more of the following PDP contexts:

PDP Type PDP type, e.g., X.25, PPP, or IP. X X

PDP Address PDP address, e.g., an X.121 address. X X

PDP State Packet data protocol state, INACTIVE or ACTIVE. X X

Dynamic Address Allowed Specifies whether the MS is allowed to use a dynamic address. X X

APN Requested The APN requested. X X

NSAPI Network layer Service Access Point Identifier. X X

Tl Transaction Identifier. X X

QoS Profile Requested The quality of service profile requested. X X

QoS Profile Negotiated The quality of service profile negotiated. X X

TFT Traffic flow template. X X

Radio Priority The RLC/MAC radio priority level for uplink user data X
transmission.

Packet Flow Id Packet flow identifier. X

Send N-PDU Number SNDCP sequence number of the next uplink N-PDU to be sent to X X
the SGSN.

Receive N-PDU Number SNDCP sequence number of the next downlink N-PDU expected X X
from the SGSN.

RLC-SND The next in-sequence RLC Sequence number to be sent to the X
MS

RLC-SNU The next in-sequence RLC Sequence Number expected from the X
MS

The information marked with an "V" in Table 5:

- shall be stored in the SIM if the connected SIM is GPRS-aware; and

- may be stored in the ME after PS detach if the connected SIM is not GPRS-aware.

If the SIM is packet domain service-aware, then the IMSI, P-TMSI, P-TMSI Signature, Routeing Area,

Kc, CK, IK, and CKSN stored in the SIM shall be used when accessing the packet domain services.

[USIM is probably PS aware, and these paragraphs may need to be changed accordingly.]




If the SIM is not packet domain service-aware, then the P-TMSI, P-TMSI Signature, Routeing Area,
Kc, CK, IK, CKSN, and KSI stored in the ME shall be used if and only if the IMSI stored in the SIM is
identical to the IMSI image maintained in the ME. If the IMSI stored in the SIM is different from the
IMSI image in the ME, then the IMSI image in the ME shall not be used, and the MS shall identify
itself with the IMSI stored in the SIM when performing a PS attach. IMSI, P-TMSI, P-TMSI Signature,
Routeing Area, Kc, CK, IK, CKSN, and KSI may be stored in the ME after the PS attach has been

successfully performed.

For anonymous access (GPRS only) each GPRS MS maintains MM and PDP context information in
READY state. The information may be contained in the ME and the TE. Table 6 shows the MS context

fields.
Table 6: MS MM and PDP Contexts for Anonymous Access
Field Description
A-TLLI Auxiliary Temporary Logical Link Identity.
Routeing Area Current routeing area.
Cell Identity Current cell.
PDP Type PDP type, e.g., X.25, PPP, or IP.
PDP Address PDP address, e.g., an X.121 address.
NSAPI Network layer Service Access Point Identifier.
Tl Transaction Identifier.

APN Requested

The APN requested.

QoS Profile Requested

The quality of service profile requested.

QoS Profile Negotiated

The quality of service profile negotiated.

Radio Priority

The RLC/MAC radio priority level for uplink user data transmission.

Packet Flow Id

Packet flow identifier.

Send N-PDU Number

SNDCP sequence number of the next uplink N-PDU to be sent to the SGSN.

Receive N-PDU Number

SNDCP sequence number of the next downlink N-PDU expected from the SGSN.

13.7

RNC for UMTS

RNC maintains RNC Context for CN-related information in PMM-CONNECTED state. RNC also
contains RNC RAB contexts for activated RABs. Table 15. RNC Context shows the context fields for

one MS.

Table 15: RNC Context
Field Description
IMSI IMSI is the main reference key.

Each RNC context contains one [FFS: zero or more?] or more RNC RAB contexts:

NSAPI

Network layer Service Access Point Identifier.

TEID

Tunnel Endpoint Identifier

GGSN Address in Use

The IP address of the SGSN currently used.

QoS Profile Negotiated

The quality of service profile negotiated for this RAB.

GTP-—SND

GTP-U sequence number of the next downlink in-sequence N-PDU to be sent to the
MS.

GTP-—SNU GTP-U sequence number of the next uplink in-sequence N-PDU to be sent to the
GGSN.

RLC-—SND The next in-sequence RLC Sequence number to be sent to the MS

RLC-—SNU The next in-sequence RLC Sequence Number expected from the MS
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6.13 UMTS-GPRS Intersystem Handover

The UMTS-GPRS inter system handover procedures may be supported for network elements
supporting GSM Release '988,'99 and UMTS Release ‘99. At intersystem handover the release '99
network elements shall use on the Gn interface the GTP version '97 when interworking with release
'97 network elements.

An intersystem handover from UMTS to GPRS or GPRS to UMTS takes place when a MS supporting
both UMTS and GPRS moves to a cell where the radio technology which the MS was using is not any
longer supported. Prerequisite for an inter system handover is that the MS is PS-attached in the UMTS
PS-domain or PS-attached for GPRS. The transition of the mobility management states is as specified
for the corresponding mobility management procedures.

There is no transition of the session management states at an intersystem handover.

The UMTS RLC Sequence Number parameters, RLC _SND and RLC SNU, are not relevant for the
handover of real-time PGP contexts (which use RLC transparent mode).

6.13.1 Intra SGSN Intersystem Handover-withina-RA-between

-A comblned ZG+SG SGSN supportlnq both the Gb and lu Ps mterfaces can support an Intra SGSN
intersystem handover if the old and the new cell are both served by this SGSN.

6.13.1.1 UMTS to GPRS Intra SGSN Hhandover

The-An-tnter-Systerhandover from UMTS to GPRS takes place when the MS in PMM-Connected
state enterghe-anew GSM/GPRS celhside-the-current-RAINn this case the MS shall perform a
Routing Area Update procedurelependent of whether just the cell has changed or also the RA has

changed—with-the- UpdateType-setto-tnterSystem-Cell-Change’
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The SGSN records this UE's change of cell, and further traffic directed towards the MS is conveyed
over the Gb interface to the new cell.

| mMs | | BSss | | smrns | 2G+3G_SGSl|

1. Decision to
Perform handover

2. Routing Ared Update Request

>

43. SRNS Context Request

4. SRNS Context Re}sponse

5. Security Furictions
- L

<6. SRNS Context Acknowledge

7. Forwarding PackeE

8. lu Release Command

8. lu Release CompIEte

‘9. Routing Area Update Accept

10. Routing Area Update Complete >

<11. BSS Packet Flow Context Procedu}re

Figure ZZD: UMTS to GSM-GPRS Intra SGSN Hh-andover -between-cells-belenging-to-the—
Somnc

1) The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS switches to
the new cell supporting GPRS radio technology and suspends PDU transmission to the network

2) The MS sends a Routing Area Update Request (old RAI, old P-TMSI Signature, Update type) to
the 2G+3G_SGSN. Update Type shall indic&é update or periodic RA updaiatersystem
cellchange’ The BSS shall add the Cell Global Identity including the RAC and LAC of the cell
where the message was received before passing the message to-&@ B3&SN.

3) The 2G+3G_SGSN sends SRNS Context Request (IMSI) to the SRNS, starts a timer on the MM
and PDP Context and stops the transmission of GTP-PDUs to the SRNS.

4) TheSRNS responds with SRNS Context Response (IMSI,-G3WDs, GTRP_SNUs,
RLCRLC SNDs, RLC SNUQE&HGLDI:G@HH&@; The GTPsequence numbers are included for
each PDP context indicating the nexsequenceownlink PDU to be sent to the MSe-the-last
GTP-PDU-inthe-buffer-of the SRNS-which-is-not-sent-to-the MBJl the nexin-sequenc&TP-
PDU to be tunnelled to the GGSN. For each active PDP camext acknowledged modthe
SRNS also includes the upliid_C Sequence Number (RLC_SNU) and the-dominlink RLC
Sequence Number{couriBl C_SND).-for PDP-contexts-using-acknowledged-maolde
RLC SNUuphnkRLC countershall be thdRLCcountenext in-sequence RLC Sequence Number
expected from the MS—efthelaseeivedRLC frame TheRLC SNDBLRLC countershall be
theRLC counterof thenextlastin-sequenc®LC Sequenc@&umberto be sent to the MSefthe
sent-orpartly-sebutnotacknowledgedll-PDU. The 2G-/3G SGSN shall strip 6thefour most
significant bits of thenassed—+receiveédlLCcounteRLC Sequence Numberthus conventg them
to aSNDCPReceiveN-PDU numbes of the respective 2G GPRS PDP contexts..

5) Security functions may be executed.
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6) The 2G-/3G_SGSN sends SRNS Context Acknowledge to the SRNS. This informs the SRNS that
the 2G-/3G_SGSN is ready to receive data packets.

4)7) The partly transmitted and transmitted but not acknowledged N-PDUs together with the RLC
DL sequence number of the last RLC segment of that N-PDU-ghedbtiffered downlink GTP-
PDUs are tunnelled back to the 28G_SGSNThe2G+/3G_SGSN shall strip 6the four most
significant bits of the RLC send sequence numbers of the received N-PDUs before sending them to
the MS.

8) When the timer described under 3 has expired, the ¥& SGSN sends an lu Release Command
to the SRNS. The SRNS responds with lu Release Complete.

9) The 2G/3G_SGSN validates the MS's presence in the new RA. If due to roaming restrictions the
MS is not allowed to be attached in the RA, or if subscription checking fails, then the
2G/3G_SGSN rejects the routing area update with an appropriate cause. If all checks are
successful then the 2G/3G_SGSN updates MM and PDP contexts for the MS. A new P-TMSI may
be allocated. A Routing Area Update Accept (P-TMSI, P-TMSI Signature, Receive N-PDU
Number) is returned to the MS. Receive N-PDU Number contains the acknowledgements for each
acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-originated N-PDUs
successfully transferred before the start of the update procedure

10) The MS acknowledges the new P-TMSI with a Routing Area Update Complétel&l-Receive
N-PDU Number). Receive N-PDU Number contains the acknowledgements for each
acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-terminated N-PDUs
successfully transferred before the start of the update procedure.

The MS deducts the Receive N-PDU number from the UNMES RLC sequencenumbetC
Sequence Numbday stripping éf the four most significant bits of theLC-ecounteRLC Sequence
Numberof thenext expected in-sequence-lesteivedRLC frame.

11) The 2G-/3G_SGSN and the BSS may execute the BSS Packet Flow Context Procedure.

6.13.1.2 GPRS to UMTS Intra SGSN Hhandover

The-An-tnter-Systerhandover from GPRS to UMTS takes place when a PS-attached MSteaters
new UMTS cellinside-the-current-RAN this case the MS shall perfoariMTS-tnter System-Cell

Change-procedure-by-performiadRRC connection establishment and an Intra SGSN Routing Area
Update procedursadependent of whether just the cell has changed or also the RA has changed. with

tho-ledatn hso sntte ntor Somtnmn Coll Cho e’

The SGSN records this MS's change of cell, and further traffic directed towards the MS is conveyed
over the lu interface to the new cell.
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MS | | Bss | | SRns | |2G+3G-SGSN

1. Decision to
Perform handover

2. Routing Area Update Request

>

3. Security Functions
| L

44 RAB Assignment Request

T T T T T T T > 4. RAB Assignment Eesponse

5. Packet Transfer Resumed
¢ P

6. Packet Transfer Resumed

<7. Routing Area Update Accept

8. Routing Area Update Complete

a

Figure ZZD: GSM-GPRS to UMTS Intra SGSN Hh-andover -beween-cells-belonging-to-the—

same RA

1) The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS
switches to the new cell supporting UMTS radio technology and Suspend PDU
Transmission to the Network.

2) The MS initiate a RRC connection establishment and sends Routing Area Update Request

(P-TMSI, Old RA, Old P-TMSI Signature, Update Type, CM) to the combined
2GH+H3G_SGSN. The SRNS shall add an identifier of the area where the message was
received before passing the message to thé & SGSN. The 263G_SGSN stops the
transmission of N-PDUs to the MS.

3) Security functions may be executed.

4) The 2G-3G_SGSN request the SRNS to establisa radio access bearer by sending RAB
Assignment Reque$GTP-SNDs, GTP-SNURLC SNDs, RLC SNUsRLEC-ULand-DL
counteryto the SRNSThe RLC Sequence Numbers shall be derighifted left 4 times)
from the N-PDU sequence numbers stored in the FIh® SRNS sends Radio Bearer Setup
Request to the M&hich—TFhis-messadgacludes thenext expected in-sequenee-last
receivedUL N-PDU sequence number. TheS#responds with Radio Bearer Setup
Complete which includes theext expected in-sequenece-lastreceDedN-PDU sequence
number.

The SRNS responds with RAB Assignment Response.

5) The traffic flow is resumed between the28G_SGSN and the SRNEheSRNS shall
discard all N-PDUs tunnelled from the 28G_SGSN with N-PDU sequence numbers
egualte-orolderthan the DL N-PDU sequence number received from the MS. If this is not
the casethe N-PDUshallbe transmitted to the MS. The MS shall discard all N-PDUs with

sequence numbeesiualio-erolderthant the GTP-SNUULN-PDU-seguence-number
received from the SRN¥. this is not the case ¢hN-PDUshallbe transmitted to the SRNS.

6) The traffic flow is resumed between the SRNS and the MS.
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7) The 2G-/3G_SGSN updates the MM context for the MS. A new P-TMSI may be allocated.

A Routing Area Update Accept (P-TMSI, P-TMSI SignajtReceive-N-PDU-Numbye
{FES) is returned to the MS.

8) The MS acknowledges the new P-TMSI with a Routing Area Update ConipleteiS
Receive N-PDU - NumbgFFS).

6.13.2 Inter SGSN Intersystem Handover-at-RA-change

6.13.2.1 UMTS to GPRS Inter SGSN Hhandover

An Inter SGSNinter system handover from UMTS to GPRS takes place when the MS in PMM-Idle or
PMM-Connected state moves to a new GSM/GPRSacellthis cell is served by a different SGSN. in
a-new-RAIN this case the MS shall initiate a GPRS RA update procedure. The sequence applied for the
inter SGSNhandoverRA-updatease is shown in the following figure:
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| Ms] [Bss| [sRNY new old GGSN || HLR
2G_SGSN | | 3G_SGSN

1| Decision|to
erform handover

o)

2. Routing Area Update Request
3. SGSN Coniext Request

44. SRNS Cantext Request

4. SRNS Cantext Responée

5. SGSN Context Response
-

6. Security Functions
- > >

7. SGSN Context Acknowledge

8. SRNS Cantext Acknowiedge
4

8a. Forward|Packets

<9. Forward Packets

10. Update PDP Context R»equest

<10. Update PDP Context Response

11. Update GPRS Location

-
12. Cancel Location
]
<13. lu Release Command
13. lu Release Complete
12. Cancel Location Ack
14. Insert Subscriber Data
-
14. Insert Subscriber Data Ack >

<15. Update GPRS Location Ack

<16. Routing Area Update Accept

17. Routing Area Update Comﬁlate

<18. BSS [Packet Flovl Context procedure

Figure ZZD: UMTS to GSM-GPRS, Inter SGSN Reuting-Area-Update Procedure—Handover

1) The MS and/or BSS/UTRAN decides to perform handover, which leads to that the MS switch
to the new cell supporting GPRS radio technology and that the PDU transmission is suspended.
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2)

3)

4)

5)

6)
7

8)

9)

The MS sends a Routing Area Update Request (old RAI, old P-TMSI Signature, Update type)
to the new 2G_SGSN. Update Type shall indicate RA update or periodic RA update. The BSS
shall add the Cell Global Identity including the RAC and LAC of the cell where the message
was received before passing the message to the new 2G_SGSN.

The new 2G_SGSN sends SGSN Context Request (old RAI, TLLI, old P-TMSI Signature,
New SGSN Address) to the old 3G_SGSN to get the MM and PDP contexts for the MS. The
old SGSN validates the old P-TMSI Signature and responds with an appropriate error cause if
it does not match the value stored in the old 3G_SGSN. The old 3G_SGSN starts a timer for
supervision of the MS’s context. If the MS is not known in the old 3G_SGSN, the old
3G_SGSN responds with an appropriate error cause.

The old 3G_SGSN sends SRNS Context Request (IMSI) to the SRNS. Upon reception of this
message the SRNS buffers and stops sending downlink PDUs to the MS and answers with
SRNS Context Response (IMSI, GBRIDs, GTP-SNUs, RLC SND, RLC SNUJtand-BL
countery. The SRNS shall include for each PDP contextthé in-sequenc&TP sequence
numberofthe-next GTRP-segmece-numbeto be senth-downlinkto the MS(i-e—the-last-not-yet
transferred-N-PBUand the GTP sequence number of the next uplink PDU to be tunnelled to
the GGSN.

For each active PDP contexting acknowledged modthe SRNS also includes thelink-and
downlinkRLCtransmissioncountdRE.C SNU and RLC SND. The RLC SNU shall be the

next in-sequence RLC Sequence Number expected from the MS. The RLC SND shall be the
next in-sequence RLC Sequence number to be sent to the MS. The 3G SGSN shall strip off the
four most significant bits of the passed RLC Sequence Numbers thus convertlnq them to

The old 3G_SGSN responds with SGSN Context Response (MM Context, e.g. IMSI, PDP

Contexts, e.g. APN). For each PDP context the old 3G_SGSN shall include the GTP sequence

number for the next uplink T-PDU to be tunnelled to the GGSN and the next donwlink GTP

sequence number for the néxtsequenc®N-PDU to be sent to the MS. Each PDP Context also

includes the SNDCP Send N-PDU Number for the nextqguencelownlink N-PDU to be

sent in acknowledged mode to the MS, the SNDCP Receive N-PDU Number for the next
eguencelpllnk N-PDU to be recelved in acknowledged mode from the MS

Security functions may be executed.

The new 2G_SGSN sends an SGSN Context Acknowledge message to the old 3G_SGSN. This
informs the old 3G_SGSN that the new 2G_SGSN is ready to receive data packets belonging to
the activated PDP contexts. 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 RA update procedure back to the old
SGSN before completing the ongoing RA update procedure.

The old 3G_SGSN sends SRNS Context Acknowledge (IMSI) to the SRNS.

8a)The SRNS shall stattinnelling the transmitted and/or partly transmitted but not
acknowledged N-PDUs together with the RLC BiequenceNnrumber (striped @ the four
most significant bits) of the last RLC segment of that N-PDU anddiplicating and
tunnelling the buffered T-PDUs to the old 3G_SGSN.

The old 3G_SGSN tunnels the T-PDUs to the new 2G_SGS&MNeSNDCP sequence
numbers shalhot be modified-be-includdd the GTP header of the tunnelled PDUSs.

10) The new 2G_SGSN sends Update PDP Context Request (new SGSN Address, TID, QoS

Negotiated) to the GGSN(s) concerned. The GGSN (s) updates its PDP context fields and
returns Update PDP Context Response (TID).
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11) The new 2G_SGSN informs the HLR of the change of SGSN by sending Update GPRS
Location (SGSN Number, SGSN Address, IMSI) to the HLR.

12) The HLR sends Cancel Location (IMSI) to the old 3G_SGSN. The old 3G_SGSN
acknowledges with Cancel Location Ack (IMSI).
The old 3G_SGSN removes the MM and PDP contexts if the timer described in step 3 is not
running. When the timer is running the MM and PDP contexts are removed when the timer
expires.

13) When the timer described in step 3 expires the old 3G_SGSN sends an lu Release Command to
the SRNS. The SRNS responds with lu Release Complete.

14) The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new 2G_SGSN.
The 2G_SGSN construct a MM context for the MS and return an Insert Subscriber Data Ack
(IMSI) message to the HLR.

15) The HLR acknowledges the Update Location by sending Update GPRS Location Ack (IMSI)
to the new 2G_SGSN.

16) The new 2G_SGSN validates the MS's presence in the new RA. If due to roaming restrictions
the MS is not allowed to be attached in the 2G_SGSN, or if subscription checking fails, then
the new 2G_SGSN rejects the routing area update with an appropriate cause. If all checks are
successful then the new 2G_SGSN constructs MM and PDP contexts for the MS. A logical link
is established between the new 2G_SGSN and the MS. The new 2G_SGSN responds to the MS
with Routing Area Update Accept (P-TMSI, P-TMSI Signature Receive N-PDU Number).
Receive N-PDU Number contains the acknowledgements for each acknowledged-mode NSAPI
used by the MS, thereby confirming all mobile-originated N-PDUs successfully transferred
before the start of the update procedure.

17) The MS acknowledges the new P-TMSI with a Routing Area Update Completel&h
Receive N-PDU Number). Receive N-PDU Number contains the acknowledgements for each
acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-terminated
N-PDUs successfully transferred before the start of the update procédenelS deducts the
Receive N-PDU number from thast receivedJMTS DL RLC seguence-numidrLC
Sequence Numbday stripping ¢f the four most significant bits of tHeLC-counteRLC
Sequence Numbeaf thenext expectediash-sequenc®LC framesegmentoftHast
completely received-N-PDU.

18) The 2G_SGSN and the BSS may execute the BSS Packet Flow Context Procedure

6.13.2.2 GPRS to UMTS Inter SGSN Hhandover

TheAn-intersystenhandover from GPRS to UMTS takes place when the PS-attached MS moves to a
new UMTS cellef-a-new-RA In this case the MS shall initiate a UMTS RA update procedure by
establishing a RRC connection and initiating the RA update procedure. The sequence applied for the
inter SGSN RA update case is shown in the following figure:
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| Ms| [Bss| [srRNY new old GGSN || HLR

3G_SGSN| | 2G_SGSN

1. Decision to
perform handover

2.

-

Routing Area Update Request
3. SGSN Context Request
ittt ™

4. SGSN Context Response
: . —
5. Security Functions

> >

Set-up Radio
Résources :
] > ]

6. RAB Assignment Request
——

6. RAB Assignment Response
EE—

7. SGSN Context Acknowledge
4>

8. Forward Packets
—

9. Update PDP Context R@uest

% Update PDP Context Response

10. Update GPRS Location

.
11. Cancel Location
-
11. Cancel Location Ack
12. Insert Subscriber Data
-
12. Insert Subscriber Data Ack >

33. Update GPRS Location Ack

34. Routing Area Update Accept

15. Routing Area Update Corwlete

Figure ZZE: GSM-GPRS to UMTS, Inter SGSN Reuting-Area-Update Procedure—Handover

1)

2)

3)

The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS switches
to the new cell supporting UMTS radio technology

The MS sends a Routing Area Update RequestNISI, old RAI, old P-TMSI Signature,
Update Type, CM) to the new 3G_SGSN. The SRNS shall add an identifier of the area where
the message was received before passing the message to the 3G_SGSN.

The new 3G_SGSN sends SGSN Context Request (old RAI, old P-TMSI, New SGSN
Address) to the old 2G_SGSN to get the MM and PDP contexts for the MS (The old RAI
received from the MS is used to derive the old 2G_SGSN address). The old 2G_SGSN starts a
timer for supervision of the MS’s context and stops the transmission of N-PDUs to the MS.
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4) The old 2G_SGSN responds with SGSN Context Response (MM Context, e.g. IMSI, PDP
Contexts, e.g. APN). Each PDP Context includes the GTP sequence number for the next
downlink N-PDU to be sent to the MS and the GTP sequence number for the next uplink
N-PDU to be tunnelled to the GGSN. Each PDP Context also includes the SNDCP Send
N-PDU Number for the next downlink N-PDU to be sent in acknowledged mode to the MS, the
SNDCP Receive N-PDU Number for the next uplink N-PDU to be received in acknowledged
mode from the MS. The new 3G_SGSN shall use the GTP sequence numbers for in-sequence
delivery over the lu interface.

The new 3G_SGSNses-thereceived-SNDCP-N-PBU-sequence-rumberforreliable data
transmission{FES)onverts the SNDCP numbers to RLC send and reSeaguence
Naumbers(shifted left 4 times)bydsdingthe fourmeost significant bits ceded-all 0

5) Security functions may be executed.

6) The new 3G_SGSN request the SRNS to establish of a radio access bearer by sending RAB
Assignment Reque$&TRP-SNDs,GTP-SNUs,RLC _SNDs, RLC SNUsRLC UL and DL
ceuntery to the SRNSThe SRNS sends Radio Bearer Setup Request to thelt8 - This
messagincludes thenext expected in-sequencelastreceivbd\N-PDU sequence number.

The MSE responds with Radio Bearer Setup Complete which includessttieexpected in-
sequence-lastreceiv®l N-PDU sequence numbérhe SRNS responds with RAB
Assignment Response.

The SRNS shall discard all N-PDUs tunnelled fromZB¢3G-SGSN with N-PDU sequence
numbersegualtooplderthan the DL N-PDU sequence number received from the MS. If this
is not the case the N-PDihallbe transmitted to the MS. The MS shall discard all N-PDUs
with sequence numbeesiual-to-onlderthant the GTP-SNUULN-PDU seguence-number
received from the SRNS.If this is not the case the N-BBdJlIbe transmitted to the SRNS.

7) The new 3G_SGSN sends a SGSN Context Acknowledge message to the old 2G_SGSN. This
informs the old 2G_SGSN that the new 3G_SGSN is ready to receive data packets belonging to
the activated PDP contexts. 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
GGSNSs, and the HLR to be updated if the MS initiates a routing area update procedure back to
the old SGSN before completing the ongoing routing area update procedure.

8) The old 2G_SGSN duplicates the buffered N-PDUs and starts tunnelling them to the new
3G_SGSNFhe36—SGSN-shalHighore-any-SNDCP-segquence-rumbersreceived-with the
tunnelled-N-PBUAdditional N-PDUs received from the GGSN before the timer described in
step 3 expires are also duplicated and tunnelled to the new 3G_SGSN. No N-PDUs shall be
forwarded to the new 3G_SGSN after expiry of the timer described in step 3.

9) The new 3G_SGSN sends a Update PDP Context Request (new SGSN Address, TID, QoS
Negotiated) to the GGSN (s) concerned. The GGSN (s) updates its PDP context fields and
returns Update PDP Context Response (TID).

10) The new 3G_SGSN informs the HLR of the change of SGSN by sending Update GPRS
Location (SGSN Number, SGSN Address, IMSI) to the HLR.

11) The HLR sends Cancel Location (IMSI, Cancellation Type) to the old 2G_SGSN. The old
2G_SGSN removes the MM and PDP contexts if the timer described in step 3 is not running.
When the timer is running the MM and PDP contexts are removed when the timer expires.
The old 2G_SGSN acknowledges with Cancel Location Ack (IMSI).

12) The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new 3G_SGSN.
The 3G_SGSN constructs a MM context for the MS and returns an Insert Subscriber Data Ack
(IMSI) message to the HLR.

13) The HLR acknowledges the Update GPRS Location by sending Update Location Ack (IMSI)
to the new 3G_SGSN.

14) The new 3G_SGSN validate the MS's presence in the new RA. If due to roaming restrictions
the MS is not allowed to be attached in the 3G_SGSN, or if subscription checking fails, then
the new 3G_SGSN rejects the routing area update with an appropriate cause. If all checks are
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successful then the new 3G_SGSN constructs MM and PDP contexts for the MS. A logical link
is established between the new 3G_SGSN and the MS. The new 3G_SGSN responds to the MS
with Routing Area Update Accept (P-TMSI, P-TMSI signatleseive-N-PBU-Number

(FFS).

15) The MS acknowledges the new P-TMSI with a Routing Area Update Complétigl &l
Receive N-PDU - Numdyr (FFS).

13.7 RNC for UMTS

RNC maintains RNC Context for CN-related information in PMM-CONNECTED state. RNC also
contains RNC RAB contexts for activated RABs. Table 15. RNC Context shows the context fields for

one MS.

Table 15: RNC Context
Field Description
IMSI IMSI is the main reference key.

Each RNC context contains one [FFS: zero or more?] or more RNC RAB contexts:

NSAPI

Network layer Service Access Point Identifier.

TEID

Tunnel Endpoint Identifier

GGSN Address in Use

The IP address of the SGSN currently used.

QoS Profile Negotiated

The quality of service profile negotiated for this RAB.

GTP_SND

GTP-U sequence number of the next downlink in-sequence N-PDU to be sent to the
MS.

GTP_SNU GTP-U sequence number of the next uplink in-sequence N-PDU to be sent to the
GGSN.

RLC SND The next in-sequence RLC Sequence number to be sent to the MS

RLC SNU The next in-sequence RLC Sequence Number expected from the MS
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9.2.2 Activation Procedures

9221 PDP Context Activation Procedure

The PDP Context Activation procedure is illustrated in Figure 1. Each step is explained in the following list.

| ms | | Bss | |26sGSN| | 2G-GGSN

1. Activate PDP Context Request

2, Security Functions
- Y p 4. Create PDP anext Request

i Create PDP Context Response

2 BSS Packet Flow Context Procedures

g Activate PDP Context Accept

Figure 1: PDP Context Activation Procedure for GPRS

MS | | UTRAN | | 3G-SGSN | | 3G-GGSN

1. Activate PDP Cantext Request

3. Radio Access Bearer Setup
B >«

4. Create PDP anext Request

4. Create PDP Context Response

<

2 Activate PDP Cantext Accept

Figure 2: PDP Context Activation Procedure for UMTS

1) The MS sends an Activate PDP Context Request (NSAPI, Tl, PDP Type, PDP Address, Access Point Name,
QoS Requested, PDP Configuration Options) message to the SGSN. The MS shall use PDP Address to indica
whether it requires the use of a static PDP address or whether it requires the use of a dynamic PDP address. 1
MS shall leave PDP Address empty to request a dynamic PDP address. The MS may use Access Point Name
select a reference point to a certain external network and/or to select a service. Access Point Name is a logical
name referring to the external 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 request optiona
PDP parameters from the GGSN (see GSM 09.60). PDP Configuration Options is sent transparently through tr
SGSN.

2) For GPRS, security functions may be executed. These procedures are defined in subclause "Security Function

e-defired-in subclause
—BSS—Gen%ext—For UMTS, the RAB setup procedure is performed The 3G- SGSN sends a Radio Access Beare
Setup Request message to UTRAN. The UTRAN then initiates the radio access bearer setup-procedure.

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 validatic
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 r
valid according to the rules described in annex A, then the SGSN rejects the PDP context activation request.



If a GGSN address can be derived, the SGSN creates a TID for the requested PDP context by combining the
IMSI stored in the MM context with the NSAPI received from the MS. If the MS requests a dynamic address,
then the SGSN lets a GGSN allocate the dynamic address. The SGSN may restrict the requested QoS attribute
given its capabilities, the current load, and the subscribed QoS profile.

[TEID is studied under N2. The impact should be clarified in 23.060.]

The SGSN sends a Create PDP Context Request (PDP Type, PDP Address, Access Point Name, QoS
Negotiated, TID, MSISDN, Selection Mode, 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 an external network and optionally to activate a service for this APN. Selection Mod
indicates whether a subscribed APN was selected, or whether a non-subscribed APN sent by MS or a non-
subscribed APN chosen by 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, then the GGSN is configured to accept only the PDP context activation that request
a subscribed APN as indicated by the SGSN with Selection Mode.

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 external PDP network, and to start charging. The GGS
may further restrict QoS Negotiated given its capabilities and the current load. The GGSN then returns a Creat
PDP Context Response (TID, PDP Address, BB Protocol, Reordering Required, PDP Configuration Options,
QoS Negotiated, Charging Id, Cause) message to the SGSN. PDP Address is included if the GGSN allocated
PDP address. If the GGSN has been configured by the operator to use External PDN Address Allocation for th
requested APN, then PDP Address shall be set to 0.0.0.0, indicating that the PDP address shall be negotiated
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 is in ACTIVE state and use the GGSI
Initiated PDP Context Modification procedure to transfer the currently-used PDP address to the SGSN and the
MS. BB Protocol indicates whether TCP or UDP shall be used to transport user data on the backbone network
between the SGSN and GGSN. Reordering Required indicates whether the SGSN shall reorder N-PDUs befor
delivering the N-PDUs to 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 is incompatible with the PDP context being activated (e.g., the
reliability class is insufficient to support the PDP type), then the GGSN rejects the Create PDP Context Reques
message. The compatible QoS profiles are configured by the GGSN operator.

5) For GPRS, BSS packet flow context procedures may be executed. These procedures are defined in subclause
"BSS Context".

65)The SGSN inserts the NSAPI along with the GGSN address in its PDP context. If the MS has requested a
dynamic address, the PDP address received from the GGSN is inserted in the PDP context. The SGSN select:
Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate PDP Context Accept (PD
Type, PDP Address, Tl, QoS Negotiated, Radio Priority, Packet Flow Id, PDP Configuration Options) message
to the MS. The SGSN is now able to route PDP PDUs between the GGSN and the MS, and to start charging.

For each PDP Address a different quality of service (QoS) profile may be requested. For example, some PDP addres
may be associated with E-mail that can tolerate lengthy response times. Other applications cannot tolerate delay and
demand a very high level of throughput, interactive applications being one example. These different requirements are
reflected in the QoS profile. The QoS profile is defined in subclause "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 Qo
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 MS is distributed as showr
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, then the MS may attempt another activation to the same APN up to a maximum
number of attempts.



d) 9.2.2.1.1

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 a different QoS profile.
Procedures for APN selection and PDP address negotiation are not executed. All PDP contexts sharing the same PD
address are identified by one and the same Tl but a unique NSAPI value.

The Secondary PDP Context Activation procedure associates a Traffic Flow Template (TFT) to the newly activated
PDP context. The TFT contains attributes that specify an IP header filter that is used to direct data packets received
from the interconnected external 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 t
same PDP address. The procedure is illustrated in Figure 3. Each step is explained in the following list.

MS

BSS |

| 2G-SGSN |

1. Activate Secondary PDP C@

2. Security Functions

6. Activate Secondary PDP C¢

5. BSS Packet Fl

>

text Request

4. Create PDP Contex
-

4. Create PDP Contex
|

ow Context Procedures

ntext Accept

2G-GGSN

t Request

t Response

D

Figure 3: Secondary PDP Context Activation Procedure for GPRS
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| | uTRAN |

1. Activate Second

| 3G-SGSN |
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earer Setup
l
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squest

4. Create PDP Cor
>
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Figure 4: Secondary PDP Context Activation Procedure for UMTS

1) The MS sends an Activate Secondary PDP Context Request (NSAPI, TI, QoS Requested, TFT) message to th
SGSN. 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 is the same Tl used by the already-activate
PDP context(s) for that PDP address, and NSAPI contains a value not used by any other activated PDP conte>

2) For GPRS, security functions may be executed. These procedures are defined in subclause "Security Function

3) For UMTS, , the RAB setup procedure is performed. The 3G-SGSN sends a Radio Access Bearer Setup Req
message to the UTRAN. The UTRAN then initiates the radio access bearer setup procedure.

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

The SGSN and GGSN may restrict and negotiate the requested QoS as specified in subclause "PDP Context
Activation Procedure". The SGSN sends a Create PDP Context Request (QoS Negotiated, TID, TFT) message
to the affected GGSN. The GGSN uses the same external 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 external PDF
network. The GGSN returns a Create PDP Context Response (TID, BB Protocol, Reordering Required, QoS

Negotiated, Cause) message to the SGSN.



5) For GPRS, BSS packet flow context procedures may be executed. These procedures are defined in subclause
"BSS Context".

64) The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate
Secondary PDP Context Accept (TI, NSAPI, QoS Negotiated, Radio Priority, Packet Flow Id) message to the
MS. 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.

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

9.2.2.3 Anonymous Access PDP Context Activation Procedure

The MS can anonymously initiate PDP Context Activation in IDLE, STANDBY, and READY states. An existing MM
context in the SGSN is neither required nor used in this case. Only dynamic PDP addressing is applicable.

The Anonymous Access PDP Context Activation procedure is illustrated in Figure 5. Each step is explained in the
following list.

MS | | Bss | | sGsN | | GGsN |

1. Activate AA PDIp Context Request» 2. Create AA PDP |Context Request
: L

% Create AA PDP |Context Response

3. BSS Packet F|>ON Context Procedures

i. Activate AA PDP Context Accept

Figure 5: Anonymous Access PDP Context Activation Procedure

1) The MS sends an Activate AA PDP Context Request (NSAPI, Tl, PDP Type, PDP Address, Access Point
Name, QoS Requested, PDP Configuration Options) message to the SGSN. The MS shall use a Random TLLI
the RLC/MAC layer for identification purposes. The MS shall use PDP Address to indicate that it requires the
use of a dynamic PDP address. The MS shall use Access Point Name to select a reference point to a certain
external network that provides anonymous services. QoS Requested indicates the desired QoS profile. PDP
Configuration Options may be used to request optional PDP parameters from the GGSN (see GSM 09.60). PD
Configuration Options is sent transparently through the SGSN.

ause "BSS

23)The SGSN may restrict the requested QoS value given its capabilities and the current load. The SGSN assigns
an Auxiliary TLLI and creates an AA-TID for the PDP-Context. The SGSN sends a Create AA PDP Context
Request (PDP Type, PDP Address, Access Point Name, QoS Negotiated, AA-TID, Selection Mode, PDP
Configuration Options) message to the GGSN indicated by Access Point Name in the Activate AA PDP Contex
Request message. Selection Mode indicates how the APN was selected. 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 server(s) that provide services for anonymous MSs, and to start charging. The GGSN may L
Access Point Name to find an external network that provides anonymous services. The GGSN may further
restrict QoS Negotiated given its capabilities and the current load. The GGSN then allocates a dynamic PDP
Address and returns a Create AA PDP Context Response (AA-TID, PDP Address, BB Protocol, Reordering
Required, PDP Configuration Options, QoS Negotiated, Charging Id, Cause) message to the SGSN. BB
Protocol indicates whether TCP or UDP shall be used to transport user data on the backbone network betweer
the SGSN and GGSN. Reordering Required indicates whether the SGSN shall reorder N-PDUs before
delivering the N-PDUs to 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, or may be sent unsolicited by the GGSN. PDP Configuration Options is sent transparently
through the SGSN. The GGSN shall check the source and destination address in all subsequent anonymous NV



PDP PDUs received from the SGSN. If the GGSN detects a not allowed address in an MO PDP PDU, then the
PDP PDU shall be discarded and the MM and PDP contexts shall be deleted in the GGSN, SGSN, and MS, as
defined in subclause "Anonymous Access PDP Context Deactivation Initiated by GGSN Procedure".

If QoS Negotiated received from the SGSN is incompatible with the PDP context being activated (e.g., the
reliability class is insufficient to support the PDP type), then the GGSN rejects the Create AA PDP Context
Request message. The compatible QoS profiles are configured by the GGSN operator.

3) BSS packet flow context procedures may be executed. These procedures are defined in subclause "BSS
Context".

4) The SGSN inserts the NSAPI along with the PDP address received from the GGSN in its PDP context. The
SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated and returns an Activate AA PDP
Context Accept (A-TLLI, PDP Type, PDP Address, Tl, QoS Negotiated, Radio Priority, Packet Flow Id, PDP
Configuration Options) message to the MS. The SGSN is now able to route anonymous PDP PDUs between tt
GGSN and the MS and to start charging.

After an SGSN has successfully updated the GGSN, the MM and PDP contexts associated with an MS is distributed
shown in clause "Information Storage".

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



3GPP TSG SA WG2 Meeting #10 Document S2-99E09
Japan, 29 Nov — 3 Dec 1999 O o MG, e the format P-o0mees

CHANGE REQUEST  page tormstctions on hoto il n this form cortecty.
23 060 CR 066['1 Current Version: 3.1.0

DRAFT 3
GSM (AA.BB) or 3G (AA.BBB) specification number 1 t CR number as allocated by MCC support team
For submission to: SA#6 for approval | X strategic (for SMG
list expected approval meeting # here 1 for information non-strategic use only)
Form: CR cover sheet, version 2 for 3GPP and SMG The latest version of this form is available from: ftp://ftp.3gpp.org/Information/CR-Form-v2.doc
Proposed change affects: (WsmM[ | ME[ | UTRAN/Radio| | Core Network
(at least one should be marked with an X)
Source: Nokia Date: 23.11.1999
Subject: Improving charging efficiency
Work item:
Category: F Correction Release: Phase 2
A Corresponds to a correction in an earlier release Release 96
(only one category B Addition of feature X Release 97
shall be marked C Functional modification of feature Release 98
with an X) D Editorial modification Release 99 X
Release 00
Reason for Normally, the SGSN and the GGSN collect charging information on MSs which they are
change: serving. The SGSN collects charging information for each attached MS and for each
active PDP context. The GGSN collects charging information for each active PDP
context.
Alternative charging mechanisms, such as prepaid or flat rate billing, do not require
generating charging information (CDRs) in the SGSN and in the GGSN. Sending CDRs
for such MSs and/or PDP contexts to Charging Gateway Functionality increases load in
the communication channel.
This CR introduces a method of decreasing the load in the communication channel.
CDRs may not be sent for MSs and/or PDP contexts which are not liable for charging. If
the feature is not supported in the SGSN and in the GGSN, the SGSN and the GGSN
will send CDRs normally. It is operator-specific whether charging information is
collected for those MSs and/or PDP contexts which are not liable for charging. For
roaming subscribers, CDRs should be generated.
Subscribed charging characteristics is added to the packet domain subscription data
stored in HLR. At attach or at inter-SGSN routing area update, the packet domain
subscription data is transferred to the SGSN. At PDP context activation, the charging
characteristics of the PDP context is transferred from the SGSN to the GGSN.
Clauses affected: 9.2.2.1,13.1,13.2,13.3,15.1,15.1.1

Other specs Other 3G core specifications X | - Listof CRs: 29.060, 29.002
affected: Other GSM core specifications - List of CRs:

MS test specifications - List of CRs:
BSS test specifications - List of CRs:
O&M specifications - List of CRs:




Other
comments:



3 3G aa.bbb Version x.y.z (YYYY-MM)

9.2.2 Activation Procedures

9221 PDP Context Activation Procedure

The PDP Context Activation procedure is illustrated in Figure 1. Each step is explained in the following list.

| ms | | Bss | |26sSGSN| | 2G-GGSN

1. Activate PDP Context Request

2, Security Functions

| .
3’ BSS Packet F|>ON Context Procedures
4. Create PDP ngtext Request

i. Create PDP Context Response

2 Activate PDP Context Accept

Figure 1: PDP Context Activation Procedure for GPRS

MS | | UTRAN | | 36-SGSN| | 3G-GGSN

1. Activate PDP Context Request

3. Radio Access Bearer Setup
|

4. Create PDP %ﬂext Request

é Create PDP Context Response

i Activate PDP Cantext Accept

Figure 2: PDP Context Activation Procedure for UMTS

1) The MS sends an Activate PDP Context Request (NSAPI, Tl, PDP Type, PDP Address, Access Point Name,

2)

3)

4)

QoS Requested, PDP Configuration Options) message to the SGSN. The MS shall use PDP Address to indica
whether it requires the use of a static PDP address or whether it requires the use of a dynamic PDP address. 1
MS shall leave PDP Address empty to request a dynamic PDP address. The MS may use Access Point Name
select a reference point to a certain external network and/or to select a service. Access Point Name is a logical
name referring to the external 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 request optiona
PDP parameters from the GGSN (see GSM 09.60). PDP Configuration Options is sent transparently through tt
SGSN.

For GPRS, security functions may be executed. These procedures are defined in subclause "Security Function

For GPRS, BSS packet flow context procedures may be executed. These procedures are defined in subclause
"BSS Context".

For UMTS, the RAB setup procedure is performed. The 3G-SGSN sends a Radio Access Bearer Setup Reque
message to UTRAN. The UTRAN then initiates the radio access bearer setup procedure.

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 validatic
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
valid according to the rules described in annex A, then the SGSN rejects the PDP context activation request.
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If a GGSN address can be derived, the SGSN creates a TID for the requested PDP context by combining the
IMSI stored in the MM context with the NSAPI received from the MS. If the MS requests a dynamic address,
then the SGSN lets a GGSN allocate the dynamic address. The SGSN may restrict the requested QoS attribute
given its capabilities, the current load, and the subscribed QoS profile.

[TEID is studied under N2. The impact should be clarified in 23.060.]

The SGSN sends a Create PDP Context Request (PDP Type, PDP Address, Access Point Name, QoS
Negotiated, TID, MSISDN, Selection Mode, PDP Configuration Options, Charging Characteristics) 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 GGS
may use Access Point Name to find an external 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 |
or a non-subscribed APN chosen by 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, then 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 SGSN shall copy Charging
Characteristics from the Subscribed Charging Characteristics in the Packet Domain Subscription Data.

The GGSN creates a hew 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 external PDP network, and to start charging. The GGS
may further restrict QoS Negotiated given its capabilities and the current load. The GGSN then returns a Creat
PDP Context Response (TID, PDP Address, BB Protocol, Reordering Required, PDP Configuration Options,
QoS Negotiated, Charging Id, Cause) message to the SGSN. PDP Address is included if the GGSN allocated
PDP address. If the GGSN has been configured by the operator to use External PDN Address Allocation for th
requested APN, then PDP Address shall be set to 0.0.0.0, indicating that the PDP address shall be negotiated
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 is in ACTIVE state and use the GGSI
Initiated PDP Context Modification procedure to transfer the currently-used PDP address to the SGSN and the
MS. BB Protocol indicates whether TCP or UDP shall be used to transport user data on the backbone network
between the SGSN and GGSN. Reordering Required indicates whether the SGSN shall reorder N-PDUs befor
delivering the N-PDUs to 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 is incompatible with the PDP context being activated (e.g., the
reliability class is insufficient to support the PDP type), then the GGSN rejects the Create PDP Context Reques
message. The compatible QoS profiles are configured by the GGSN operator.

5) The SGSN inserts the NSAPI along with the GGSN address in its PDP context. If the MS has requested a
dynamic address, the PDP address received from the GGSN is inserted in the PDP context. The SGSN select:
Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate PDP Context Accept (PD
Type, PDP Address, Tl, QoS Negotiated, Radio Priority, Packet Flow Id, PDP Configuration Options) message
to the MS. The SGSN is now able to route PDP PDUs between the GGSN and the MS, and to start charging.

For each PDP Address a different quality of service (QoS) profile may be requested. For example, some PDP addres
may be associated with E-mail that can tolerate lengthy response times. Other applications cannot tolerate delay and
demand a very high level of throughput, interactive applications being one example. These different requirements are
reflected in the QoS profile. The QoS profile is defined in subclause "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 Qo
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 MS is distributed as showr
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, then the MS may attempt another activation to the same APN up to a maximum
number of attempts.

< next modified section>




5 3G aa.bbb Version x.y.z (YYYY-MM)

13 Information Storage

This clause describes information storage structures required for the packet domain, and the recovery and restoratior
procedures needed to maintain service if inconsistencies in databases occur and at lost or invalid database informatit

13.1 HLR

IMSI is the prime key to the packet domain subscription data stored in the HLR. There may be several sets of packet
domain subscription data per IMSI. This is illustrated in Figure 3.

| Passwordl | Cs Basic Services GPRS | Suppl. Services
[ ]

| BS1 | | BS2 | | BS3 | | PDP1| | PDP2| | PDP3| Ss1 SS2

Prov. Prov.

ss1t H ss1 H ss1 '

Status| | Status| | Status
] ] ]

Supplementary Service 2
Activation Status

Figure 3: Packet Domain Subscription Data

As Figure 3 indicates, the packet domain subscription data is at the same level as basic services. Each PDP subscrip
is seen as a basic service. Supplementary services are provisioned as part of the overall subscription. Activation of S
is either at the basic service level (SS1) or at the overall subscription level (SS2).

Table 1 shows the packet domain subscription data contained in the HLR.
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Table 1: HLR Packet Domain Subscription Data

Field Description GPRS UMTS
IMSI IMSI is the main reference key. X X
MSISDN The basic MSISDN of the MS. X X
Subscribed Charging The charging characteristics of the MS, e. g. hormal subscription, X X
Characteristics prepaid subscription, flat rate subscription, and/or hot billing
subscription.
SGSN Number The SS7 number of the SGSN currently serving this MS. X X
SGSN Address The IP address of the SGSN currently serving this MS. X X
SMS Parameters SMS-related parameters, e.g., operator-determined barring. X X
MS PS Purged for Indicates that the MM and PDP contexts of the MS are deleted X X
from the SGSN.
MNRG Indicates that the MS is not reachable through an SGSN, and that X X
the MS is marked as not reachable at the SGSN and possibly at
the GGSN.
GGSN-list The GSN number and optional IP address pair related to the X X
GGSN that shall be contacted when activity from the MS is
detected and MNRG is set. The GSN number shall be either the
number of the GGSN or the protocol-converting GSN as
described in the subclauses "MAP-based GGSN - HLR Signalling”
and "GTP and MAP-based GGSN - HLR Signalling".
Each IMSI contains zero or more of the following PDP context subscription records:
PDP Context Identifier Index of the PDP context. X X
PDP Type PDP type, e.g., X.25, PPP, or IP. X X
PDP Address PDP address, e.g., an X.121 address. This field shall be empty if X X
dynamic addressing is allowed.
Access Point Name A label according to DNS naming conventions describing the X X
access point to the external packet data network.
QoS Profile Subscribed The quality of service profile subscribed. QoS Profile Subscribed X X
is the default level if a particular QoS profile is not requested.
VPLMN Address Allowed Specifies whether the MS is allowed to use the APN in the domain X X

of the HPLMN only, or additionally the APN in the domain of the
VPLMN.




13.2 SGSN

SGSN maintains MM context and PDP context information for MSs in the STANDBY, READY, PMM-IDLE, and
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PMM-CONNECTED states. Table 2 shows the context fields for one MS.

Table 2: SGSN MM and PDP Contexts

Field Description GPRS UMTS
IMSI IMSI is the main reference key. X X
MM State Mobility management state, IDLE, STANDBY, READY, X X
PMM-DETACHED, PMM-IDLE, or PMM-CONNECTED.
P-TMSI Packet Temporary Mobile Subscriber Identity. X X
P-TMSI Signature A signature used for identification checking purposes. X X
IMEI International Mobile Equipment Identity X X
MSISDN The basic MSISDN of the MS. X X
Subscribed Charging The charging characteristics of the MS, e. g. normal subscription, X X
Characteristics prepaid subscription, flat rate subscription, and/or hot billing
subscription.
Routeing Area Current routeing area. X X
Cell Identity Current cell in READY state, last known cell in STANDBY or IDLE X [FFS]
state.
Cell Identity Age Time elapsed since the last LLC PDU was received from the MS X [FFS]
at the SGSN.
VLR Number The VLR number of the MSC/VLR currently serving this MS. X X
New SGSN Address The IP address of the new SGSN where buffered and not sent X X
N-PDUs should be forwarded to.
Authentication Triplets Authentication and ciphering parameters. X X
Authentication Vectors Authentication and ciphering parameters for UMTS. X
Kc Currently used ciphering key. X
CKSN Ciphering key sequence number of Kc. X
Ciphering algorithm Selected ciphering algorithm. X
CK Currently used ciphering key. X
IK Currently used integrity key. X
KSI Key Set Identifier. X
Radio Access Classmark MS radio access capabilities. X
SGSN Classmark MS network capabilities. X X
DRX Parameters Discontinuous reception parameters. X
MNRG Indicates whether activity from the MS shall be reported to the X X
HLR.
NGAF Indicates whether activity from the MS shall be reported to the X X
MSC/VLR.
PPF Indicates whether paging for PS and CS services can be initiated. X X
SMS Parameters SMS-related parameters, e.g., operator-determined barring. X X
Recovery Indicates if HLR or VLR is performing database recovery. X X
Radio Priority SMS The RLC/MAC radio priority level for uplink SMS transmission. X
Each MM context contains zero or more of the following PDP contexts:
PDP Context Identifier Index of the PDP context. X X
PDP State Packet data protocol state, INACTIVE or ACTIVE. X X
PDP Type PDP type, e.g., X.25, PPP, or IP. X X
PDP Address PDP address, e.g., an X.121 address. X X
APN Subscribed The APN received from the HLR. X X
APN in Use The APN currently used. X X
NSAPI Network layer Service Access Point Identifier. X X
Tl Transaction Identifier. X X
TEID Tunnel Endpoint Identifier. X X
GGSN Address in Use The IP address of the GGSN currently used. X X
VPLMN Address Allowed Specifies whether the MS is allowed to use the APN in the domain X X
of the HPLMN only, or additionally the APN in the domain of the
VPLMN.
QoS Profile Subscribed The quality of service profile subscribed. X X
QoS Profile Requested The quality of service profile requested. X X
QoS Profile Negotiated The quality of service profile negotiated. X X
TFT [FFS] Traffic flow template. X X
Radio Priority The RLC/MAC radio priority level for uplink user data X
transmission.
Packet Flow Id Packet flow identifier. X
Send N-PDU Number SNDCP sequence number of the next downlink N-PDU to be sent X
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to the MS.

Receive N-PDU Number SNDCP sequence number of the next uplink N-PDU expected X
from the MS.

SND GTP-U sequence number of the next downlink N-PDU to be sent X X
to the MS.

SNU GTP-U sequence number of the next uplink N-PDU to be sent to X X
the GGSN.

Charging Id Charging identifier, identifies charging records generated by X X
SGSN and GGSN.

Reordering Required [FFS] Specifies whether the SGSN shall reorder N-PDUs before X X
delivering the N-PDUs to the MS.

RNC Address in Use The IP address of the RNC currently used. X

In case of anonymous access (GPRS only) the SGSN maintains the MM context and PDP context information for MS
in READY state. Table 3 shows the context fields for one MS.

Table 3: SGSN MM and PDP Contexts for Anonymous Access

Field Description

A-TLLI Auxiliary Temporary Logical Link Identity.
AA-TID Anonymous Access Tunnel Identifier.
Routeing Area Current routeing area.

Cell Identity Current cell.

PDP Type PDP type, e.g., X.25, PPP, or IP.

PDP Address PDP address, e.g., an X.121 address.

APN in Use The APN currently used.

NSAPI Network layer Service Access Point Identifier.
Tl Transaction Identifier.

GGSN Address in Use

The IP address of the GGSN currently used.

QoS Profile Requested

The quality of service profile requested.

QoS Profile Negotiated

The quality of service profile negotiated.

Radio Priority

The RLC/MAC radio priority level for uplink user data transmission.

Packet Flow Id

Packet flow identifier.

Send N-PDU Number

SNDCP sequence number of the next downlink N-PDU to be sent to the MS.

Receive N-PDU Number

SNDCP sequence number of the next uplink N-PDU expected from the MS.

SND

GTP sequence number of the next downlink N-PDU to be sent to the MS.

SNU

GTP sequence number of the next uplink N-PDU to be sent to the GGSN.

Charging Id

Charging identifier, identifies charging records generated by SGSN and GGSN.

Reordering Required

Specifies whether the SGSN shall reorder N-PDUs before delivering the N-PDUs to the
MS.
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13.3 GGSN

GGSN maintains activated PDP contexts. Table 4 shows the PDP context fields for one PDP Address.

Table 4: GGSN PDP Context

Field Description GPRS UMTS

IMSI International Mobile Subscriber Identity. X X

NSAPI Network layer Service Access Point Identifier. X X

MSISDN The basic MSISDN of the MS. X X

PDP Type PDP type, e.g., X.25, PPP, or IP. X X

PDP Address PDP address, e.g., an X.121 address. X X

Dynamic Address Indicates whether PDP Address is static or dynamic. X X

APN in Use The APN Network Identifier currently used. X X

TFT Traffic flow template. X X

QoS Profile Negotiated The quality of service profile negotiated. X X

SGSN Address The IP address of the SGSN currently serving this MS. X X

MNRG Indicates whether the MS is marked as not reachable for PS at X X
the HLR.

Recovery Indicates if the SGSN is performing database recovery. X X

SND GTP-U sequence number of the next downlink N-PDU to be sent X X
to the MS.

SNU GTP-U sequence number of the next uplink N-PDU to be received X X
from the SGSN.

Charging Id Charging identifier, identifies charging records generated by X X
SGSN and GGSN.

Charging Characteristics The charging characteristics of the PDP _context, e. g. normal, X X
prepaid, flat rate, and/or hot billing.

Reordering Required [FFS] Specifies whether the GGSN shall reorder N-PDUs received from X X
the SGSN.

If a PDP context is enabled for network-requested PDP context activation, then IMSI, PDP Type, PDP Address, SGS
Address and MNRG contain valid information also when the PDP context is inactive and when the MS is GPRS-
detached.

<next modified section>

15 Operational Aspects

15.1 Charging

Charging information for the packet domain is collected for each MS by SGSNs and GGSNs that are serving the MS.
The operator can control whether charging shall be collected in the SGSN and the GGSN on an individual MS basis |
appropriately setting the Subscribed Charging Characteristics in the HLR subscription profile.

The information that the operator uses to generate a bill to a subscriber is operator-specific. Billing aspects, e.g., a
regular fee for a fixed period, are outside the scope of the present document.

Every packet domain operator collects and processes their own charging information.

The SGSN collects charging information for each MS related with the radio network usage while the GGSN collects
charging information for each MS related with the external data network usage. Both GSNs also collect charging
information on usage of the network resources.

15.1.1 Charging Information

Charging information is collected for the PS subscriber.
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As a minimum, the SGSN shall collect the following charging information for MSs which are liable for charging:

usage of the radio interface: the charging information shall describe the amount of data transmitted in MO and
MT directions categorised with QoS and user protocols;

usage of the packet data protocol addresses: the charging information shall describe how long the MS has use
the packet data protocol addresses;

usage of the general packet domain resources: the charging information shall describe the usage of other pack
domain-related resources and the MS's network activity (e.g., mobility management); and

location of MS: HPLMN, VPLMN, plus optional higher-accuracy location information.

As a minimum, the GGSN shall collect the following charging information for MSs which are liable for charging:

destination and source: the charging information shall describe the destination and source addresses with a ley
of accuracy as defined by the packet domain operator;

usage of the external data networks: the charging information shall describe the amount of data sent and recei
to and from the external data network; and

usage of the packet data protocol addresses: the charging information shall describe how long the MS has use
the PDP addresses.



3GPP TSG SA WG2 Meeting #10 Document S2 —99E58
Japan, 29 Nov — 3 Dec 1999 O o MG, e the format P-o0mees

CHANGE REQUEST  page tormstctions on hoto il n this form cortecty.
Current Version: 3.1.0
23.060 CR 67r1 310

GSM (AA.BB) or 3G (AA.BBB) specification number 1 t CR number as allocated by MCC support team
For submission to: for approval | X strategic (for SMG
list expected approval meeting # here 1 for information non-strateg ic use only)

Form: CR cover sheet, version 2 for 3GPP and SMG The latest version of this form is available from: ftp://ftp.3gpp.org/Information/CR-Form-v2.doc

Proposed change affects: Wsm|[ | ME[ | UTRAN/Radio Core Network

(at least one should be marked with an X)

Source: Nokia Date: 24.11.1999
Subject: Subscriber and equipment trace for PS domain
Work item:
Category: F Correction Release: Phase 2

A Corresponds to a correction in an earlier release Release 96
(only one category B Addition of feature X Release 97
shall be marked C Functional modification of feature Release 98
with an X) D Editorial modification Release 99 | X

Release 00

Reason for The trace facility enables subscriber administration and network management to trace
change: the activities of various entities when specific events occur within the PLMN. The facility

may be used for subscriber observation, e.g. following a customer complaint, or on
suspicion of equipment malfunction by the operator, or at the request of the police.

According to TS 29.002, trace information is sent at trace activation from the HLR to the
SGSN. To enable GGSN trace, the SGSN shall send the trace information to the
GGSN. To enable BSS trace, the SGSN shall send the trace information to the
BSS/UTRAN.

Clauses affected:

Other specs Other 3G core specifications X | - Listof CRs: 29.060, 29.002, 25.413
affected: Other GSM core specifications - List of CRs:

MS test specifications - List of CRs:

BSS test specifications - List of CRs:

O&M specifications - List of CRs:
Other

comments:



2 3G aa.bbb Version x.y.z (YYYY-MM)

9.2.2 Activation Procedures

9221 PDP Context Activation Procedure

The PDP Context Activation procedure is illustrated in Figure-1FifuEach step is explained in the following list.

| ms | | Bss | |26sSGSN| | 2G-GGSN

1. Activate PDP Context Request

2, Security Functions

| .
3’ BSS Packet F|>ON Context Procedures
4. Create PDP ngtext Request

i. Create PDP Context Response

2 Activate PDP Context Accept

Figure 1: PDP Context Activation Procedure for GPRS

MS | | UTRAN | | 36-SGSN| | 3G-GGSN

1. Activate PDP Context Request

3. Radio Access Bearer Setup
|

4. Create PDP %ﬂext Request

é Create PDP Context Response

i Activate PDP Cantext Accept

Figure 32-: PDP Context Activation Procedure for UMTS

1) The MS sends an Activate PDP Context Request (NSAPI, Tl, PDP Type, PDP Address, Access Point Name,

2)

3)

4)

QoS Requested, PDP Configuration Options) message to the SGSN. The MS shall use PDP Address to indica
whether it requires the use of a static PDP address or whether it requires the use of a dynamic PDP address. 1
MS shall leave PDP Address empty to request a dynamic PDP address. The MS may use Access Point Name
select a reference point to a certain external network and/or to select a service. Access Point Name is a logical
name referring to the external 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 request optiona
PDP parameters from the GGSN (see GSM 09.60). PDP Configuration Options is sent transparently through tt
SGSN.

For GPRS, security functions may be executed. These procedures are defined in subclause "Security Function

For GPRS, BSS packet flow context procedures may be executed. These procedures are defined in subclause
"BSS Context".

For UMTS, the RAB setup procedure is performed. The 3G-SGSN sends a Radio Access Bearer Setup Reque
message to UTRAN. The UTRAN then initiates the radio access bearer setup procedure.

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 validatic
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
valid according to the rules described in annex A, then the SGSN rejects the PDP context activation request.
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If a GGSN address can be derived, the SGSN creates a TID for the requested PDP context by combining the
IMSI stored in the MM context with the NSAPI received from the MS. If the MS requests a dynamic address,
then the SGSN lets a GGSN allocate the dynamic address. The SGSN may restrict the requested QoS attribute
given its capabilities, the current load, and the subscribed QoS profile.

[TEID is studied under N2. The impact should be clarified in 23.060.]

The SGSN sends a Create PDP Context Request (PDP Type, PDP Address, Access Point Name, QoS
Negotiated, TID, MSISDN, Selection Mode, PDP Configuration Options, Trace Reference, Trace Type, Trace
Id, Initial OMC ldentity, OMC Identity) 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 an external 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 MS or a non-subscribed APN chosen by SGSN was select
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, then the GGSN is
configured to accept only the PDP context activation that requests a subscribed APN as indicated by the SGSI
with Selection Mode. Trace Reference is allocated at trace activation and identifies a record or a collection of
records for a particular trace. Trace Type indicates which kind of trace the MS is subject to. OMC Identity
identifies the address where the trace record(s) should be sent. The Initial OMC Identity identifies the original
OMC that the local OMC should sent the trace information. The Trace Id indicates the identity of the entity,
which initiated the trace. The SGSN shall include Trace Reference, Trace Type, and OMC lIdentity in the
message if GGSN trace is activated. The SGSN shall copy Trace Reference, Trace Type, and OMC Identity
from the trace request sent by the HLR.

The GGSN creates a hew 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 external PDP network, and to start charging. The GGS
may further restrict QoS Negotiated given its capabilities and the current load. The GGSN then returns a Creat
PDP Context Response (TID, PDP Address, BB Protocol, Reordering Required, PDP Configuration Options,
QoS Negotiated, Charging Id, Cause) message to the SGSN. PDP Address is included if the GGSN allocated
PDP address. If the GGSN has been configured by the operator to use External PDN Address Allocation for th
requested APN, then PDP Address shall be set to 0.0.0.0, indicating that the PDP address shall be negotiated
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 is in ACTIVE state and use the GGSI
Initiated PDP Context Modification procedure to transfer the currently-used PDP address to the SGSN and the
MS. BB Protocol indicates whether TCP or UDP shall be used to transport user data on the backbone network
between the SGSN and GGSN. Reordering Required indicates whether the SGSN shall reorder N-PDUs befor
delivering the N-PDUs to 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 is incompatible with the PDP context being activated (e.g., the
reliability class is insufficient to support the PDP type), then the GGSN rejects the Create PDP Context Reques
message. The compatible QoS profiles are configured by the GGSN operator.

5) The SGSN inserts the NSAPI along with the GGSN address in its PDP context. If the MS has requested a
dynamic address, the PDP address received from the GGSN is inserted in the PDP context. The SGSN select:
Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate PDP Context Accept (PD
Type, PDP Address, Tl, QoS Negotiated, Radio Priority, Packet Flow Id, PDP Configuration Options) message
to the MS. The SGSN is now able to route PDP PDUs between the GGSN and the MS, and to start charging.

For each PDP Address a different quality of service (QoS) profile may be requested. For example, some PDP addres
may be associated with E-mail that can tolerate lengthy response times. Other applications cannot tolerate delay and
demand a very high level of throughput, interactive applications being one example. These different requirements are
reflected in the QoS profile. The QoS profile is defined in subclause "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 Qo
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 MS is distributed as showr
clause "Information Storage".
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If the PDP Context Activation Procedure fails or if the SGSN returns an Activate PDP Context Reject (Cause, PDP
Configuration Options) message, then the MS may attempt another activation to the same APN up to a maximum
number of attempts.

< next modified section>

9.2.3 Modification Procedures

An MS or GGSN can request, or an SGSN can decide, possibly triggered by the HLR as explained in subclause "Inse
Subscriber Data Procedure”, to modify parameters that were negotiated during an activation procedure for one or
several PDP contexts. The following parameters can be modified:

- QoS Negotiated;

Radio Priority;

Packet Flow Id; and

PDP Address (in case of the GGSN-initiated modification procedure).
The SGSN can request the modification of parameters by sending a Modify PDP Context Request message to the M:

A GGSN can request the modification of parameters by sending an Update PDP Context Request message to the
SGSN.

An MS can request the modification of parameters by sending a Modify PDP Context Request message to the SGSN

A trace may be activated while a PDP context is active. To enable trace activation in the GGSN, the SGSN shall senc
Update PDP Context Request to the GGSN. If PDP context modification is performed only to activate a trace, the
SGSN shall not send Modify PDP Context Request to the MS.

9.2.3.1 SGSN-Initiated PDP Context Modification Procedure
The SGSN-Initiated PDP Context Modification procedure is illustrated in Figure-4HgHeeh step is explained in

the following list.

Mms | | urran | | sesN | | cosn |

1. Update PDP @ntext Request

% Update PDP Context Response

3. Modify PDP Context Request

-
4. Modify PDP Context Accept

>
5. Radio Access Bearer Modification
-

Figure 43-: SGSN-Initiated PDP Context Modification Procedure

1) The SGSN may send an Update PDP Context Request (TID, QoS Negotiated, Trace Reference, Trace Type,
Trigger 1d, Initial OMC Identity, OMC Identity) message to the GGSN. If QoS Negotiated received from the
SGSN is incompatible with the PDP context being modified (e.g., the reliability class is insufficient to support
the PDP type), then the GGSN rejects the Update PDP Context Request. The compatible QoS profiles are
configured by the GGSN operator. Trace Reference is allocated at trace activation and identifies a record or a
collection of records for a particular trace. Trace Type indicates which kind of trace the MS is subject to. OMC
Identity identifies the address where the trace record(s) should be sent. The Initial OMC Identity identifies the
original OMC that the local OMC should sent the trace information. The Trace Id indicates the identity, which
initiated the trace. The SGSN shall include Trace Reference, Trace Type, and OMC Identity in the message if
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GGSN trace is activated while the PDP context is active. The SGSN shall copy Trace Reference, Trace Type,
Trace Id, and OMC Identity from the trace request sent by the HLR.

2) The GGSN may restrict QoS Negotiated given its capabilities and the current load. The GGSN stores QoS

Negotiated and returns an Update PDP Context Response (TID, QoS Negotiated, Cause) message.

3) The SGSN may seled®adio Priority and Packet Flow Id based on QoS Negotiated, andendga Modify

PDP Context Request (TIl, NSAPI, QoS Negotiated, Radio Priority, Packet Flow Id) message to the MS.

4) The MS acknowledges by returning a Modify PDP Context Accept message. If the MS does not accept the nev

QoS Negotiated it shall instead de-activate the PDP context with the PDP Context Deactivation Initiated by MS
procedure.

5) The radio access bearer modification procedure may be executed.

< next modified section>

12.7.3.5.1 BSS Packet Flow Context Creation Procedure

On receiving a request to transmit an uplink or downlink LLC PDU for which no BSS packet flow context exists in the
BSS, the BSS may request the download of the BSS packet flow context from the SGSN.

The SGSN may at any time request the creation of a BSS packet flow context, e.g., due to the activation of a PDP
context.

| The BSS Packet Flow Context Creation procedure is illustrated in Figure-6Fidgtmeristep is explained in the
following list.

1)

2)

3)

BSS SGSN

1. Download BSS Packet Flow Context Request

% Create BSS Packet Flow Context Request

3. Create BSS Packet Flow Context»Accept

Figure 64-: BSS Packet Flow Context Creation Procedure

The BSS receives a request to transfer an uplink or downlink user data LLC PDU for which it currently does no
have a BSS packet flow context. In the uplink case, TLLI, Radio Priority, and Packet Flow Id are received from
the MS as defined in GSM 04.60. In the downlink case, TLLI and Packet Flow Id are received from the SGSN
as defined in GSM 08.18. If Packet Flow Id does not indicate best-effort service nor SMS, then the BSS sends
Download BSS Packet Flow Context Request (RAI, TLLI, Packet Flow Id) message to the SGSN. Until the BS
receives the BSS packet flow context, the BSS shall handle uplink and downlink transfers according to a defaul
aggregate BSS QoS profile. For uplink transfers, the default profile is specific to the radio priority level.

The SGSN sends a Create BSS Packet Flow Context Request (IMSI, TLLI, Packet Flow Id, Aggregate BSS Q¢
Profile Requested, BSS Packet Flow Timer, Trace Reference, Trace Type, Trace Id, Initial OMC Identity, OMC
Identity) message to the associated BSS. The SGSN shall include Trace Reference, Tracac@&ygelnitial

OMC Identity, and OMC ldentity in the message if BSS trace is activated. The SGSN shall copy Trace
Reference, Trace Type, Trace Id, Initial OMC Identity and OMC Identity from the trace request sent by the
HLR.

The BSS may restrict the requested aggregate BSS QoS profile given its capabilities and the current load. The
BSS creates a BSS packet flow context and inserts the parameters in its BSS context. The BSS returns a Crea
BSS Packet Flow Context Accept (IMSI, Packet Flow Id, Aggregate BSS QoS Profile Negotiated) message to
the SGSN. The BSS uses the negotiated aggregate BSS QoS profile when allocating radio resources and othe
resources such as buffer capacity.
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12.7.3.5.2 SGSN-Initiated BSS Packet Flow Context Modification Procedure

The SGSN may at any time request the modification of the contents of an existing BSS packet flow context, e.g., due
the activation, modification, or deactivation of a PDP context or due to the activation of a trace.

The SGSN-Initiated BSS Packet Flow Context Modification procedure is illustrated in Figure-8FifahStep is

explained in the following list.
BSS SGSN

é Modify BSS Packet Flow Context Request

2. Modify BSS Packet Flow Contexté:cept

Figure 85-: SGSN-Initiated BSS Packet Flow Context Modification Procedure

1) The SGSN sends a Modify BSS Packet Flow Context Request (IMSI, TLLI, Packet Flow Id, Aggregate BSS
QoS Profile Requested, BSS Packet Flow Timer, Trace Reference, Trace Type, Trace Id, Initial OMC Identity,
OMC Identity) message to the BSS. The SGSN shall include Trace Reference, Tracedggdd, Initial
OMC Identity, and OMC Identity in the message if BSS trace is activated while the PDP context is active. The
SGSN shall copy Trace Reference, Trace Type, Trace Id, Initial OMC Identity, and OMC ldentity from the trace
request sent by the HLR.

2) The BSS may restrict the requested aggregate BSS QoS profile given its capabilities and the current load. The
BSS inserts the modified parameters in its BSS context. The BSS returns a Modify BSS Packet Flow Context
Accept (IMSI, Packet Flow Id, Aggregate BSS QoS Profile Negotiated) message to the SGSN.

< next modified section>

13 Information Storage

This clause describes information storage structures required for the packet domain, and the recovery and restoratior
procedures needed to maintain service if inconsistencies in databases occur and at lost or invalid database informatic

13.1 HLR

IMSI is the prime key to the packet domain subscription data stored in the HLR. There may be several sets of packet
domain subscription data per IMSI. This is illustrated in Figure-10Fgjure

| Passwordl | (O] Basic Services GPRS | Suppl. Services
| BS1 | | BS2 | | BS3 | | PDP1| | PDP2| | PDP3| ss1 ss2
Prov. Prov.

sst H ss1 H ss1 '

Status| | Status| | Status
| | |

Supplementary Service 2
Activation Status

Figure 106-: Packet Domain Subscription Data



As Figure 10Figuré indicates, the packet domain subscription data is at the same level as basic services. Each PDP
subscription is seen as a basic service. Supplementary services are provisioned as part of the overall subscription.
Activation of SSs is either at the basic service level (SS1) or at the overall subscription level (SS2).

7 3G aa.bbb Version x.y.z (YYYY-MM)

Table 1 shows the packet domain subscription data contained in the HLR.

Table 1: HLR Packet Domain Subscription Data

Field Description GPRS UMTS
IMSI IMSI is the main reference key. X X
MSISDN The basic MSISDN of the MS. X X
Trace Reference The trace reference is allocated at trace activation and identifies a X X
record or a collection of records for a particular trace.
Trace Type Indicates which kind of trace the MS is subject to, e. 9. MSC/BSS X X
trace, HLR trace, and/or SGSN/GGSN/BSS trace.
Trace Id The Trace Id indicates the identity of the entity, which initiated the X X
trace.
Initial OMC Identity The Initial OMC Identity identifies the original OMC that the local X X
OMC should sent the trace information.
OMC |dentity The address where the trace record(s) should be sent. X X
Trace Activated in SGSN Indicates that the trace is activated in the SGSN. X X
Trace Activated in GGSN Indicates that the trace is activated in the GGSN. X X
SGSN Number The SS7 number of the SGSN currently serving this MS. X X
SGSN Address The IP address of the SGSN currently serving this MS. X X
SMS Parameters SMS-related parameters, e.g., operator-determined barring. X X
MS PS Purged for Indicates that the MM and PDP contexts of the MS are deleted X X
from the SGSN.
MNRG Indicates that the MS is not reachable through an SGSN, and that X X
the MS is marked as not reachable at the SGSN and possibly at
the GGSN.
GGSN-list The GSN number and optional IP address pair related to the X X
GGSN that shall be contacted when activity from the MS is
detected and MNRG is set. The GSN number shall be either the
number of the GGSN or the protocol-converting GSN as
described in the subclauses "MAP-based GGSN - HLR Signalling”
and "GTP and MAP-based GGSN - HLR Signalling".
Each IMSI contains zero or more of the following PDP context subscription records:
PDP Context Identifier Index of the PDP context. X X
PDP Type PDP type, e.g., X.25, PPP, or IP. X X
PDP Address PDP address, e.g., an X.121 address. This field shall be empty if X X
dynamic addressing is allowed.
Access Point Name A label according to DNS naming conventions describing the X X
access point to the external packet data network.
QoS Profile Subscribed The quality of service profile subscribed. QoS Profile Subscribed X X
is the default level if a particular QoS profile is not requested.
VPLMN Address Allowed Specifies whether the MS is allowed to use the APN in the domain X X

of the HPLMN only, or additionally the APN in the domain of the
VPLMN.




13.2 SGSN

SGSN maintains MM context and PDP context information for MSs in the STANDBY, READY, PMM-IDLE, and
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PMM-CONNECTED states. Table 2 shows the context fields for one MS.

Table 2: SGSN MM and PDP Contexts

Field Description GPRS UMTS

IMSI IMSI is the main reference key. X X

MM State Mobility management state, IDLE, STANDBY, READY, X X
PMM-DETACHED, PMM-IDLE, or PMM-CONNECTED.

P-TMSI Packet Temporary Mobile Subscriber Identity. X X

P-TMSI Signature A signature used for identification checking purposes. X X

IMEI International Mobile Equipment Identity X X

MSISDN The basic MSISDN of the MS. X X

Trace Reference A trace reference is allocated at trace activation and identifies a X X
record or a collection of records for a particular trace.

Trace Type Indicates which kind of trace the MS is subject to. X X

Trace Id The Trace Id indicates the identity of the entity, which initiated the X X
trace.

Initial OMC Identity The Initial OMC ldentity identifies the original OMC that the local X X
OMC should sent the trace information.

OMC ldentity The address where the trace record(s) should be sent. X X

Routeing Area Current routeing area. X X

Cell Identity Current cell in READY state, last known cell in STANDBY or IDLE X [FFS]
state.

Cell Identity Age Time elapsed since the last LLC PDU was received from the MS X [FFS]
at the SGSN.

VLR Number The VLR number of the MSC/VLR currently serving this MS. X X

New SGSN Address The IP address of the new SGSN where buffered and not sent X X
N-PDUs should be forwarded to.

Authentication Triplets Authentication and ciphering parameters. X X

Authentication Vectors Authentication and ciphering parameters for UMTS. X

Kc Currently used ciphering key. X

CKSN Ciphering key sequence number of Kc. X

Ciphering algorithm Selected ciphering algorithm. X

CK Currently used ciphering key. X

IK Currently used integrity key. X

KSI Key Set Identifier. X

Radio Access Classmark MS radio access capabilities. X

SGSN Classmark MS network capabilities. X X

DRX Parameters Discontinuous reception parameters. X

MNRG Indicates whether activity from the MS shall be reported to the X X
HLR.

NGAF Indicates whether activity from the MS shall be reported to the X X
MSC/VLR.

PPF Indicates whether paging for PS and CS services can be initiated. X X

SMS Parameters SMS-related parameters, e.g., operator-determined barring. X X

Recovery Indicates if HLR or VLR is performing database recovery. X X

Radio Priority SMS The RLC/MAC radio priority level for uplink SMS transmission. X

Each MM context contains zero or more of the following PDP contexts:

PDP Context Identifier Index of the PDP context. X X

PDP State Packet data protocol state, INACTIVE or ACTIVE. X X

PDP Type PDP type, e.g., X.25, PPP, or IP. X X

PDP Address PDP address, e.g., an X.121 address. X X

APN Subscribed The APN received from the HLR. X X

APN in Use The APN currently used. X X

NSAPI Network layer Service Access Point Identifier. X X

Tl Transaction Identifier. X X

TEID Tunnel Endpoint Identifier. X X

GGSN Address in Use The IP address of the GGSN currently used. X X

VPLMN Address Allowed Specifies whether the MS is allowed to use the APN in the domain X X
of the HPLMN only, or additionally the APN in the domain of the
VPLMN.

QoS Profile Subscribed The quality of service profile subscribed. X X

QoS Profile Requested The quality of service profile requested. X X

QoS Profile Negotiated The quality of service profile negotiated. X X
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TFT [FFS] Traffic flow template. X X

Radio Priority The RLC/MAC radio priority level for uplink user data X
transmission.

Packet Flow Id Packet flow identifier. X

Send N-PDU Number SNDCP sequence number of the next downlink N-PDU to be sent X
to the MS.

Receive N-PDU Number SNDCP sequence number of the next uplink N-PDU expected X
from the MS.

SND GTP-U sequence number of the next downlink N-PDU to be sent X X
to the MS.

SNU GTP-U sequence number of the next uplink N-PDU to be sent to X X
the GGSN.

Charging Id Charging identifier, identifies charging records generated by X X

SGSN and GGSN.

Trace Reference A trace reference is allocated at trace activation and identifies a X X
record or a collection of records for a particular trace.

Trace Type Indicates which kind of trace the MS is subject to. X X

Trace Id The Trace Id indicates the identity of the entity, which initiated the X X
trace.

Initial OMC Identity The Initial OMC ldentity identifies the original OMC that the local X X
OMC should sent the trace information.

OMC ldentity The address where the trace record(s) should be sent. X X

Reordering Required [FFS] Specifies whether the SGSN shall reorder N-PDUs before X X
delivering the N-PDUs to the MS.

RNC Address in Use The IP address of the RNC currently used. X

In case of anonymous access (GPRS only) the SGSN maintains the MM context and PDP context information for MS

in READY state. Table 3 shows the context fields for one MS.

Table 3: SGSN MM and PDP Contexts for Anonymous Access

Field Description

A-TLLI Auxiliary Temporary Logical Link Identity.
AA-TID Anonymous Access Tunnel Identifier.
Routeing Area Current routeing area.

Cell Identity Current cell.

PDP Type PDP type, e.g., X.25, PPP, or IP.

PDP Address PDP address, e.g., an X.121 address.

APN in Use The APN currently used.

NSAPI Network layer Service Access Point Identifier.
Tl Transaction Identifier.

GGSN Address in Use

The IP address of the GGSN currently used.

QoS Profile Requested

The quality of service profile requested.

QoS Profile Negotiated

The quality of service profile negotiated.

Radio Priority

The RLC/MAC radio priority level for uplink user data transmission.

Packet Flow Id

Packet flow identifier.

Send N-PDU Number

SNDCP sequence number of the next downlink N-PDU to be sent to the MS.

Receive N-PDU Number

SNDCP sequence number of the next uplink N-PDU expected from the MS.

SND

GTP sequence number of the next downlink N-PDU to be sent to the MS.

SNU

GTP sequence number of the next uplink N-PDU to be sent to the GGSN.

Charging Id

Charging identifier, identifies charging records generated by SGSN and GGSN.

Reordering Required

Specifies whether the SGSN shall reorder N-PDUs before delivering the N-PDUs to the
MS.




13.3 GGSN
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GGSN maintains activated PDP contexts. Table 4 shows the PDP context fields for one PDP Address.

Table 4: GGSN PDP Context

Field Description GPRS UMTS

IMSI International Mobile Subscriber Identity. X X

NSAPI Network layer Service Access Point Identifier. X X

MSISDN The basic MSISDN of the MS. X X

PDP Type PDP type, e.g., X.25, PPP, or IP. X X

PDP Address PDP address, e.g., an X.121 address. X X

Dynamic Address Indicates whether PDP Address is static or dynamic. X X

APN in Use The APN Network Identifier currently used. X X

TFT Traffic flow template. X X

QoS Profile Negotiated The quality of service profile negotiated. X X

SGSN Address The IP address of the SGSN currently serving this MS. X X

MNRG Indicates whether the MS is marked as not reachable for PS at X X
the HLR.

Recovery Indicates if the SGSN is performing database recovery. X X

SND GTP-U sequence number of the next downlink N-PDU to be sent X X
to the MS.

SNU GTP-U sequence number of the next uplink N-PDU to be received X X
from the SGSN.

Charging Id Charging identifier, identifies charging records generated by X X
SGSN and GGSN.

Trace Reference A trace reference is allocated at trace activation and identifies a X X
record or a collection of records for a particular trace.

Trace Type Indicates which kind of trace the MS is subject to. X X

Trace Id The Trace Id indicates the identity of the entity, which initiated the X X
trace.

Initial OMC Identity The Initial OMC ldentity identifies the original OMC that the local X X
OMC should sent the trace information.

OMC ldentity The address where the trace record(s) should be sent. X X

Reordering Required [FFS] Specifies whether the GGSN shall reorder N-PDUs received from X X

the SGSN.

If a PDP context is enabled for network-requested PDP context activation, then IMSI, PDP Type, PDP Address, SGS
Address and MNRG contain valid information also when the PDP context is inactive and when the MS is GPRS-

detached.

< next modified section>

13.6 BSS for GPRS

Table 5 shows the BSS context fields for one MS.
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Table 5: BSS Context

Field Description
IMSI IMSI is the main reference key.
TLLI Temporary Logical Link Identity.

Each BSS context contains one or more BSS Packet Flow contexts:

Packet Flow Id

Packet flow identifier.

Aggregate BSS QoS Profile
Negotiated

The aggregate BSS quality of service profile negotiated for this packet flow.

BSS Packet Flow Timer

BSS packet flow context inactivity timer.

Trace Reference

A trace reference is allocated at trace activation and identifies a record or a collection
of records for a particular trace.

Indicates which kind of trace the MS is subject to.

Trace Type
Trace Id

The Trace Id indicates the identity of the entity, which initiated the trace.

Initial OMC ldentity

The Initial OMC ldentity identifies the original OMC that the local OMC should sent the
trace information.

OMC |dentity

The address where the trace record(s) should be sent.

The BSS may store BSS contexts also in the anonymous access case. Table 6 shows the BSS context fields for one

Table 6: BSS Context for Anonymous Access

Field

Description

A-TLLI

Auxiliary Temporary Logical Link Identity.

Packet Flow Id

Packet flow identifier.

Aggregate BSS QoS Profile
Negotiated

The aggregate BSS quality of service profile negotiated for this packet flow.

BSS Packet Flow Timer

BSS packet flow context inactivity timer.

13.7

RNC for UMTS

RNC maintains RNC Context for CN-related information in PMM-CONNECTED state. RNC also contains RNC RAB

contexts for activated RABs. Table 7: RNC ContextTablRNC Contextshows the context fields for one MS.

Table 7: RNC Context

Field

Description

IMSI

IMSI is the main reference key.

Each RNC context contains one [FFS: zero or more?] or more RNC RAB contexts:

NSAPI

Network layer Service Access Point Identifier.

TEID

Tunnel Endpoint Identifier

GGSN Address in Use

The IP address of the SGSN currently used.

QoS Profile Negotiated

The quality of service profile negotiated for this RAB.

Trace Reference

A trace reference is allocated at trace activation and identifies a record or a collection

of records for a particular trace.

Trace Type

Indicates which kind of trace the MS is subject to.

Trace Id

The Trace Id indicates the identity of the entity, which initiated the trace.

Initial OMC Identity

The Initial OMC Identity identifies the original OMC that the local OMC should sent
the trace informgtion.

OMC Identity

The address where the trace record(s) should be sent.




3GPP TSG SA2 Meeting #10 Document S2-99E22
Abiko, Japan, 29 Nov — 3 Dec 1999 O o et e ook

CHANGE REQUEST  page tormstctions on hoto il n this form cortecty.
23 060 CR 068['1 Current Version: 3.1.0

GSM (AA.BB) or 3G (AA.BBB) specification number 1 t CR number as allocated by MCC support team
For submission to: SA#6 for approval | X strategic (for SMG
list expected approval meeting # here 1 for information non-strateg ic use only)

Form: CR cover sheet, version 2 for 3GPP and SMG The latest version of this form is available from: ftp://ftp.3gpp.org/Information/CR-Form-v2.doc

Proposed change affects: (U)siMm |:| ME |:| UTRAN / Radio Core Network

(at least one should be marked with an X)

Source: Motorola Date: 30 Nov., 1999
Subject: BSS QoS involvement improvements
Work item: Enhanced QoS support in GPRS
Category: F Correction X | Release: Phase 2
A Corresponds to a correction in an earlier release Release 96
(only one category - B Addition of feature Release 97
shall be marked C Functional modification of feature Release 98
with an X) D Editorial modification Release 99 X
Release 00
Reason for Some improvement have been proposed during the ongoing stage-3 work on enhanced
change: QoS support in GPRS:
- A Packet Flow Id has been reserved for GMM and SM signalling.
- The Creation procedure is also used for SGSN-initiated Modification.
This CR reflects the corresponding stage-2 changes.
Clauses affected: 12.7.3.4 and 12.7.3.5.
Other specs Other 3G core specifications - List of CRs:
affected: Other GSM core specifications - Listof CRs: GSM 08.18 A089.
MS test specifications - List of CRs:
BSS test specifications - List of CRs:
O&M specifications - List of CRs:
Other
comments:
help.doc

S double-click here for help and instructions on how to create a CR.



2 3G aa.bbb Version x.y.z (YYYY-MM)

12.7.3.4 Flow Control Between SGSN and BSS over the Gb Interface

The flow control mechanism controls the loading of the BSS LLC PDU queues per BVCI and per MS between the
SGSN and the BSS in the downlink direction. No flow control is performed in the uplink direction. Buffers and link
capacity shall be dimensioned to avoid loss of uplink data.

The downlink flow control mechanism is based on the following principles:

- Inthe SGSN, queues for LLC PDUs are provided per BVCI. These queues may be split further, e.g., per MS ol
per packet flowQoS-delay-class-orprecedence.Cldms SGSN shall pass LLC PDUs to LLC via BSSGP to the
BSS as long as the allowed BSSGP throughput is not exceeded. The allowed BSSGP throughput is given per
BVCI and for a single MS on that BVCI. The SGSN schedules the BSSGP downlink traffic of all MSs of a
BVCI according to both throughput parameters and to the QoS profile related to each LLC PDU. The schedulin
algorithm is implementation dependent.

- Inthe BSS, queues per BVCI are provided at the BSSGP level. These queues may be split further, e.g., per M:
or per_packet flowQoS-delay-class-orprecedence. degeending on the queuing conditions and the available
radio resource capacity in the cell the BSS indicates the allowed BSSGP throughput per BVCI and the default
allowed BSSGP throughput for each individual MS of that BVCI by BSSGP flow control messages to the
SGSN. Additionally, the BSS may change the allowed BSSGP throughput for an individual MS by a BSSGP
flow control message.

12.7.3.5 BSS Context

The SGSN can provide a BSS with information related to ongoing user data transmission. The information related to
one MS is stored in a BSS context. The BSS may contain BSS contexts for several MSs. A BSS context contains a
number of BSS packet flow contexts. Each BSS packet flow context is identified by a packet flow identifier assigned b
the SGSN. A BSS packet flow context is shared by one or more activated PDP contexts with identical or similar
negotiated QoS profiles. The data transmission related to PDP contexts that share the same BSS packet flow contex
constitute one packet flow.

Threewopacket flows are pre-defined, and identified by twereserved packet flow identifier values. The BSS shall

not negotiate BSS packet flow contexts for these pre-defined packet flows with the SGSN. One pre-defined packet flo
is used for best-effort service;-aode is used for SMS, and one is used for signalling. The SGSN can assign the best-
effort or SMS packet flow identifier to any PDP conteahd-the-BSS-shallri the SM$ case, the BSS shdlandle

the packet flow for thei®DP context with the same QoS that it handles SMS with.

The combined BSS QoS profile for the PDP contexts that share the same packet flow is called the aggregate BSS Qc
profile. The aggregate BSS QoS profile is considered to be a single parameter with multiple data transfer attributes a:
defined in subclause "Quality of Service Profile". It defines the QoS that must be provided by the BSS for a given
packet flow between the MS and the SGSN, i.e., for the Um and Gb interfaces combined. The aggregate BSS QoS
profile is negotiated between the SGSN and the BSS.

A BSS packet flow timer indicates the maximum time that the BSS may store the BSS packet flow context. The BSS
packet flow timer shall not exceed the value of the READY timer for this MS. The BSS packet flow timer is started
when the BSS packet flow context is stored in the BSS and when an LLC frame is received from the MS. When the
BSS packet flow timer expires the BSS shall delete the BSS packet flow context.

When a PDP context is activated, modified, or deactivated, the SGSN may create, modify, or delete BSS packet flow
contexts.

12.7.3.5.1 BSS Packet Flow Context Creation Procedure

On receiving a request to transmit an uplink or downlink LLC PDU for which no BSS packet flow context exists in the
BSS, the BSS may request the download of the BSS packet flow context from the SGSN.

The SGSN may at any time request the creation of a BSS packet flow context, e.g., due to the activation of a PDP
context.

The BSS Packet Flow Context Creation procedure is illustrated in Figure 1. Each step is explained in the following list
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BSS SGSN

1. Download BSS Packet Flow Conte‘xt Request

% Create BSS Packet Flow Context Request

3. Create BSS Packet Flow Context»Accept

Figure 1: BSS Packet Flow Context Creation Procedure

1) The BSS receives a request to transfer an uplink or downlink user data LLC PDU for which it currently does no
have a BSS packet flow context. In the uplink case, TLLI, Radio Priority, and Packet Flow Id are received from
the MS as defined in GSM 04.60. In the downlink case, TLLI and Packet Flow Id are received from the SGSN
as defined in GSM 08.18. If Packet Flow Id does not indicate best-effort service nor SMS, then the BSS sends
Download BSS Packet Flow Context Request (RAI, TLLI, Packet Flow Id) message to the SGSN. Until the BSS
receives the BSS packet flow context, the BSS shall handle uplink and downlink transfers according to a defaul
aggregate BSS QoS profile. For uplink transfers, the default profile is specific to the radio priority level.

2) The SGSN sends a Create BSS Packet Flow Context Request (IMSI, TLLI, Packet Flow Id, Aggregate BSS Qc
Profile Requested, BSS Packet Flow Timer) message to the associated BSS.

3) The BSS may restrict the requested aggregate BSS QoS profile given its capabilities and the current load. The
BSS creates a BSS packet flow context and inserts the parameters in its BSS context. The BSS returns a Crea
BSS Packet Flow Context Accept (IMSI, Packet Flow Id, Aggregate BSS QoS Profile Negotiated) message to
the SGSN. The BSS uses the negotiated aggregate BSS QoS profile when allocating radio resources and othe
resources such as buffer capacity.

12.7.3.5.2 SGSN-Initiated BSS Packet Flow Context Modification Procedure

The SGSN may at any time request the modification of the contents of an existing BSS packet flow context, e.g., due
the activation, modification, or deactivation of a PDP context. The BSS Packet Flow Context Creation procedure shal
be used in this case, and the BSS shall instead of creating a BSS packet flow context overwrite the existing paramete
with the modified parameters.

e.g., due

BSS SGSN

1. Modify BSS Packet Flow Context Request

2. Modify BSS Packet Flow Contexté:cept

ent load. The
Context

12.7.3.5.3 BSS-Initiated BSS Packet Flow Context Modification Procedure

The BSS can at any time request modification of the contents of an existing BSS packet flow context, e.g., due to a
change in the resource availability at the BSS.

The BSS-Initiated BSS Packet Flow Context Modification procedure is illustrated in Figure 3. Each step is explained i
the following list.



4 3G aa.bbb Version x.y.z (YYYY-MM)

BSS SGSN

1. Modify BSS Packet Flow Context&equest

% Modify BSS Packet Flow Context Accept

Figure 3: BSS-Initiated BSS Packet Flow Context Modification Procedure

1) The BSS sends a Modify BSS Packet Flow Context Request (IMSI, Packet Flow Id, Aggregate BSS QoS Profil
Requested) message to the SGSN.

2) The SGSN may restrict the requested aggregate BSS QoS profile given its capabilities and the current load. Tl
SGSN returns a Modify BSS Packet Flow Context Accept (IMSI, TLLI, Packet Flow Id, Aggregate BSS QoS
Profile Negotiated, BSS Packet Flow Timer) message to the BSS. The BSS inserts the modified parameters in

BSS context.
12.7.3.5.4 BSS Packet Flow Context Deletion Procedures

The BSS can, due to e.g., memory restrictions, at any time delete a BSS packet flow context without notifying the
SGSN.

The SGSN may request the deletion of a BSS packet flow context with the SGSN-Initiated BSS Packet Flow Context
Deletion procedure, as illustrated in Figure 4. Each step is explained in the following list.

BSS SGSN

Delete BSS Packet Flow Context Request

1
-
2. Delete BSS Packet Flow Contextézcept

Figure 4: SGSN-Initiated BSS Packet Flow Context Deletion Procedure

1) The SGSN sends a Delete BSS Packet Flow Context Request (IMSI, Packet Flow Id) message to the BSS. Th
BSS deletes the corresponding BSS packet flow context from its BSS context.

2) The BSS returns a Delete BSS Packet Flow Context Accept (TLLI, Packet Flow Id) message to the SGSN.
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545 GPRS Mobile Stations

A GPRS MS can operate in one of three modes of operation. The mode of operation depends on the services that the
MS is attached to, i.e., only GPRS or both GPRS and other GSM services, and upon the MS's capabilities to operate
GPRS and other GSM services simultaneously.

Class-A mode of operation: The MS is attached to both GPRS and other GSM services, and the MS supports
simultaneous operation of GPRS and other GSM services.

Class-B mode of operation: The MS is attached to both GPRS and other GSM services, but the MS can only

operate one set of serwces at ati ination"), ar
operation

Class-C mode of operation: The MS is exclusively attached to GPRS services.

The three modes of operation are defined in GSM 02.60.

NOTE: Other GSM technical specifications may refer to the MS modes of operation as GPRS class-A MS, GPR

class-B MS, and GPRS class-C MS.
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9.1 Definition of Packet Data Protocol States

A GPRS subscription contains the subscription of one or more PDP addresses. Each PDP address is described by
one or more PDP contexts in the MS, the SGSN, and the GGSN. Each PDP context may be associated with a
TFT. At most one PDP context associated with the same PDP address may exist at any time with no TFT
assigned to it. Every PDP context exists independently in one of two PDP states. The PDP state indicates
whether data transfer is enabled for that PDP address and TFT or not. In case all PDP contexts associated with
the same PDP address are deactivated, data transfer for that PDP address is disabled. Activation and deactivation
are described in subclause "PDP Context Activation, Modification, and Deactivation Functions". All PDP

contexts of a subscriber are associated with the same MM context for the IMSI of that subscriber.

9.2 PDP Context Activation, Modification, and Deactivation
Functions

A PS-attached MS can initiate these functions at any time in order to activate, modify, or deactivate a PDP
context in the MS, the SGSN, and the GGSN. A GGSN may request the activation of a PDP context to a PS-
attached subscriber. A GGSN may initiate the deactivation of a PDP context.
NOTE: Ifthe MS is in PMM-IDLE state, it needs to perform a service request procedure to enter the
PMM-CONNECTED state before initiating these procedure.

Upon receiving an Activate PDP Context Request message or an Activate Secondary PDP Context Request message,
SGSN shall initiate procedures to set up PDP contexts. The first procedure includes subscription checking, APN selecti
and host configuration, while the the latter procedure excludes these functions and reuses PDP context parameters
including the PDP address but except the QoS paramOnce activated, all PDP contexts are managed equally. At least
one PDP context shall be activated for a PDP address before a Secondary PDP Context Activation procedure may be
initiated.

Upon receiving a Deactivate PDP Context Request message, the SGSN shall initiate procedures to deactivate the
PDP context. When the last PDP context associated with a PDP address is deactivated, then N-PDU transfer for

this PDP address is disabled.

An MS does not have to receive the (De-)Activate PDP Context Accept message before issuing another

(De-)Activate PDP Context Request. However, only one request can be outstanding for every NSAPI.

First modified section

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 selectlon and PDP address negotlatlon are not exaReR contexis sharing-the-same

ISAPI value.

Each PDP context shannq the same PDP address is |dent|f|ed by a unique TI.

The Secondary PDP Context Activation procedure associates a Traffic Flow Template (TFT) to the newly
activated PDP context. The TFT contains attributes that specify an IP header filter that is used to direct data
packets received from the interconnected external 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. The procedure is illustrated in Figure 1. Each step is explained in the following list.

MS 2G-SGSN 2G-GGSN

1. Activate Secondary PDP Context Request

<

Y

2. Security Function
|

(%]

Y

3. Create PDP Contﬁt Request

g Create PDP Context Response

é Activate Secondary PDP Context Accept

Figure 1: Secondary PDP Context Activation Procedure for GPRS

MS | | UTRAN | | 3G-SGSN | | 3G-GGSN

1. Activate Secondary PDP Context&equest

2. Radio Access Bearer Setup
| >«

3. Create PDP antext Request

g. Create PDP Context Response

i Activate PDP Context Accept

Figure 2: Secondary PDP Context Activation Procedure for UMTS

1) The MS sends an Activate Secondary PDP Context Requelst TI, NSAPI, Tl, QoS Requested,
TFT) message to the SGSNnked Tl indicates the Tl value assigneddatee ofthealready activated
PDP context QoS Requested indicates the desired QoS profile. TFT is sent transparently through the
SGSN to the GGSN to enable packet classification for downlink data traRsigethe-same-Tused-by
thealready-activated-RPDP-context(s)forthat PDP-addres$] and NSAPI containgvalues not used

by any other activated PDP context.

2) For GPRS, security functions may be executed. These procedures are defined in subclause "Security
Function".

For UMTS, , the RAB setup procedure is performed. The 3G-SGSN sends a Radio Access Bearer Setup
Request message to the UTRAN. The UTRAN then initiates the radio access bearer setup procedure.

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

The SGSN and GGSN may restrict and negotiate the requested QoS as specified in subclause "PDP
Context Activation Procedure". The SGSN sends a Create PDP Context Request (QoS Negotiated, TID,
TFT) message to the affected GGSN. The GGSN uses the same external 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 external PDP network. The GGSN returns a Create PDP Context Response (TID, BB
Protocol, Reordering Required, QoS Negotiated, Cause) message to the SGSN.

4) The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate
Secondary PDP Context Accept (NSAPK QoS Negotiated, Radio Priority, Packet Flow Id) message to
the MS. 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.



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



9.2.3 Modification Procedures

An MS or GGSN can request, or an SGSN can decide, possibly triggered by the HLR as explained in subclause
"Insert Subscriber Data Procedure”, to modify parameters that were negotiated during an activation procedure
for one or several PDP contexts. The following parameters can be modified:

- QoS Negotiated;

- Radio Priority;
- Packet Flow Id; and
- PDP Address (in case of the GGSN-initiated modification procedure).

The SGSN can request the modification of parameters by sending a Modify PDP Context Request message to the
MS.

A GGSN can request the modification of parameters by sending an Update PDP Context Request message to the
SGSN.

An MS can request the modification of parameters by sending a Modify PDP Context Request message to the
SGSN.

9.23.1 SGSN-Initiated PDP Context Modification Procedure

The SGSN-Initiated PDP Context Modification procedure is illustrated in Figure 3. Each step is explained in the
following list.

| wms | [ umran | | sesN | | GGSN |

1. Update PDP C&ntext Request

%. Update PDP Context Response

3. Modify PDP Context Request

4. Modify PDP Context Accept

5. Radio Access Bearer Modification
- i | >

Figure 3: SGSN-Initiated PDP Context Modification Procedure

1) The SGSN may send an Update PDP Context Request (TID, QoS Negotiated) message to the GGSN. If
QoS Negotiated received from the SGSN is incompatible with the PDP context being modified (e.g., the
reliability class is insufficient to support the PDP type), then the GGSN rejects the Update PDP Context
Request. The compatible QoS profiles are configured by the GGSN operator.

2) The GGSN may restrict QoS Negotiated given its capabilities and the current load. The GGSN stores QoS
Negotiated and returns an Update PDP Context Response (TID, QoS Negotiated) message.

3) The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and sends a Modify PDP
Context Request (TRSAPRL QoS Negotiated, Radio Priority, Packet Flow Id) message to the MS.

4) The MS acknowledges by returning a Modify PDP Context Accept message. If the MS does not accept
the new QoS Negotiated it shall instead de-activate the PDP context with the PDP Context Deactivation
Initiated by MS procedure.

5) The radio access bearer modification procedure may be executed.

9.23.2 GGSN-Initiated PDP Context Modification Procedure

The GGSN-Initiated PDP Context Modification procedure is illustrated in Figure 4. Each step is explained in the
following list.



MS | | UTRAN | | sSGsN | | GGSN

ﬁ Update PDP Context Request

< 2. Modify PDP Context Request

3. Modify PDP Context Accept

4. Radio Access Bearer Modification
- |

5. Update PDP&()ntext Response

Figure 4: GGSN-Initiated PDP Context Modification Procedure

1) The GGSN sends an Update PDP Context Request (TID, PDP Address, QoS Requested) message to the
SGSN. QoS Requested indicates the desired QoS profile. PDP Address is optional.

2) The SGSN may restrict the desired QoS profile given its capabilities, the current load, the current QoS
profile, and the subscribed QoS profile. The SGSN selects Radio Priority and Packet Flow Id based on
| QoS Negotiated, and sends a Modify PDP Context Request&NRL PDP Address, QoS Negotiated,
Radio Priority, Packet Flow Id) message to the MS. PDP Address is optional.

3) The MS acknowledges by returning a Modify PDP Context Accept message. If the MS does not accept
the new QoS Negotiated it shall instead de-activate the PDP context with the PDP Context Deactivation
Initiated by MS procedure.

4) For UMTS, the radio access bearer modification procedure may be executed.

5) Upon receipt of the Modify PDP Context Accept message, or upon completion of the RAB modification
procedure, the SGSN returns an Update PDP Context Response (TID, QoS Negotiated) message to the
GGSN. If the SGSN receives a Deactivate PDP Context Request message, it shall instead follow the PDP
Context Deactivation Initiated by MS procedure.

9.2.3.3 MS-Initiated PDP Context Modification Procedure

The MS-Initiated PDP Context Modification procedure is illustrated in Figure 5. Each step is explained in the
following list.

| ms | [ umran | | sesN | | GGSN

1. Modify PDP Context Request >

2. Update PDP C&ntext Request

ﬁ' Update PDP Context Response

4. Radio Access |Bearer Modification
| P« >

<5. Modify PDP Context Accept

Figure 5: MS-Initiated PDP Context Modification Procedure

| 1) The MS sends a Modify PDP Context RequestNEAPL QoS Requested) message to the SGSN. QoS
Requested indicates the desired QoS profile.

2) 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 (TID, QoS Negotiated) message to the
GGSN. If QoS Negotiated received from the SGSN is incompatible with the PDP context being modified
(e.g., the reliability class is insufficient to support the PDP type), then the GGSN rejects the Update PDP
Context Request. The compatible QoS profiles are configured by the GGSN operator.

3) The GGSN may further restrict QoS Negotiated given its capabilities and the current load. The GGSN
stores QoS Negotiated and returns an Update PDP Context Response (TID, QoS Negotiated) message.



4) For UMTS, the radio access bearer modification procedure may be executed.

5) The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns a Modify
PDP Context Accept (TR SAPH QoS Negotiated, Radio Priority, Packet Flow Id) message to the MS.

NOTE: If the SGSN does not accept QoS Requested, then steps 2 and 3 of this procedure are skipped, and
the existingQoS Negotiated is returned to the MS in step 4.



9.2.4 Deactivation Procedures

9.24.1 PDP Context Deactivation Initiated by MS Procedure
The PDP Context Deactivation Initiated by MS procedure is illustrated in Figure 6. Each step is explained in the

following list.
MS 2G-SGSN 2G-GGSN

1. Deactivate PDP (&ntext Request

2. Security Functions
- L

3. Delete PDP Conte»xt Request

%. Delete PDP Context Response

i. Deactivate PDP Context Accept

Figure 6: PDP Context Deactivation Initiated by MS Procedure for GPRS

Ms | | UTRAN | | 3G-SGSN| | 3G-GGSN

1. Deactivate PDP Context Reques»t

3. Delete PDP C(& ext Request

3. Delete PDP Context Response
<4. Deactivate PDP Context Accept -

5. Radio Access Bearer Release
| P« >

Figure 7: PDP Context Deactivation Initiated by MS Procedure for UMTS

1) The MS sends a Deactivate PDP Context Requesi@AP| Teardown In)l message to the SGSN.

2) For GPRS security functions may be executed. These procedures are defined in subclause "Security
Function".

3) The SGSN sends a Delete PDP Context Request (TID, Teardown Ind) message to the G&SN. If
Teardown Ind-NSAPWwasnetincluded by the MS in the Deactivate PDP Context Request message, then
the SGSN deactivates all PDP contexts associated withithisd PDP address by including Teardown
Ind in the Delete PDP Context Request message. The GGSN removes the PDP context(s) and returns a
Delete PDP Context Response (TID) message to the SGSN. If the MS was using a dynamic PDP address
allocated by the GGSN, and if the context being deactivated is the last PDP context associated with this
PDP address, then the GGSN releases this PDP address and makes it available for subsequent activation
by other MSs. The Delete PDP Context messages are sent over the backbone network.

4) The SGSN returns a Deactivate PDP Context AcceptNFRP) message to the MS.
5) For UMTS, the radio access bearer release procedure is executed.

At GPRS detach, all PDP contexts for the MS are implicitly deactivated.

If the SGSN receives a Deactivate PDP Context Request (Tl) message for a PDP context that is currently being
activated, then the SGSN shall stop the PDP Context Activation procedure without responding to the MS, and
continue with the PDP Context Deactivation initiated by MS procedure.



9.2.4.2 PDP Context Deactivation Initiated by SGSN Procedure

The PDP Context Deactivation Initiated by SGSN procedure is illustrated in Figure 8. Each step is explained in
the following list.

| ms | [ umran | | sGsN | | GGSN |

1. Delete PDP Cﬂtext Request

é. Delete PDP Context Response

2. Deactivate PDP Context Request

2. Deactivate PDP Context Accept>

3. Radio Access Bearer Release
- i | >

Figure 8: PDP Context Deactivation Initiated by SGSN Procedure

1) The SGSN sends a Delete PDP Context Request (TID, Teardown Ind) message to the GGSN. If
Teardown Ind is included by the SGSN, then the GGSN deactivates all PDP contexts associated with this
PDP address. The GGSN removes the PDP context and returns a Delete PDP Context Response (TID)
message to the SGSN. If the MS was using a dynamic PDP address allocated by the GGSN, and if the
context being deactivated is the last PDP context associated with this PDP address, then the GGSN
releases this PDP address and makes it available for subsequent activation by other MSs. The Delete PDP
Context messages are sent over the backbone network. The SGSN may not wait for the response from the
GGSN before sending the Deactivate PDP Context Request message.

2) The SGSN sends a Deactivate PDP Context Request&RiR| Teardown In)l message to the MS. If
the Teardown Ind-NSAHS retincluded, then all PDP contexts associated withThisad PDP address
are deactivated. The MS removes the PDP context(s) and returns a Deactivate PDP Context Accept (T,
Teardown Ind-NSABImessage to the SGSNSARI Teardown Inds included if received from the
SGSN.

3) For UMTS, the radio access bearer release procedure is executed.

9.2.4.3 PDP Context Deactivation Initiated by GGSN Procedure

The PDP Context Deactivation Initiated by GGSN procedure is illustrated in Figure 9. Each step is explained in
the following list.

| wms | | UTRAN | | sGsN | | GGsSN |

i. Delete PDP Context Request
2. Deactivate PDP Context Request

2. Deactivate PIDP Context Accept>

3. Delete PDP Cgr text Response

4. Radio Access Bearer Release
| | am | >

Figure 9: PDP Context Deactivation Initiated by GGSN Procedure

1) The GGSN sends a Delete PDP Context Request (TID, Teardown Ind) message to the SGSN. Teardown
Ind indicates whether or not all PDP contexts associated with this PDP address shall be deactivated.

2) The SGSN sends a Deactivate PDP Context Request&RIR| Teardown In)l message to the MS. If
the Teardown Ind-NSARVNasnetincluded by the SGSN, then all PDP contexts associated witlithis
andPDP address are deactivated. The MS removes the PDP context(s) and returns a Deactivate PDP
Context Accept (TITeardown Ind-NSAPImessage to the SGSNSAPITeardown Inds included if
received from the SGSN.




3) The SGSN returns a Delete PDP Context Response (TID, Teardown Ind) message to the GGSN. If the
MS was using a dynamic PDP address allocated by the GGSN, and if the context being deactivated is the
last PDP context associated with this PDP address, then the GGSN releases this PDP address and makes it
available for subsequent activation by other MSs. The Delete PDP Context messages are sent over the
backbone network. The SGSN may not wait for the response from the MS before sending the Delete PDP
Context Response message.

3) For UMTS, the radio access bearer release procedure is executed.
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Error! No text of specified style in document. 2 Error! No text of specified style in document.

5.34 Logical Link Management Functions for GPRS

ibe here?]

Logical link management functions are concerned with the maintenance of a communication channel between an
individual MS and the PLMN across the radio interface. These functions involve the co-ordination of link state
information between the MS and the PLMN as well as the supervision of data transfer activity over the logical link.

Refer to GSM 04.64 [15] for further information.

5.34.1 Logical Link Establishment Function

Logical link establishment is performed when the MS attaches to the PS services.

5.3.4.2 Logical Link Maintenance Functions

Logical link maintenance functions supervise the logical link status and control link state changes.

5.3.4.3 Logical Link Release Function

The logical link release function is used to de-allocate resources associated with the logical link connection.

3GPP
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541 Packet Domain Core Network Nodes

A GPRS Support Node (GSN) contains functionality required to support GPRS and/or to support UMTS packet doma
functionality. In one PLMN, there may be more than one GSN.

The Gateway GPRS Support Node (GGSN) is the node that is accessed by the packet data network due to evaluatiol
the PDP address. It contains routeing information for attached GPRS users. The routeing information is used to tunne
N-PDUs to the MS's current point of attachment, i.e., the Serving GPRS Support Node. The GGSN may request
location information from the HLR via the optional Gc interface. The GGSN is the first point of PDN interconnection
with a GSM PLMN supporting GPRS (i.e., the Gi reference point is supported by the GGSN). GGSN functionality is
common for GPRS and for the UMTS packet domain.

The Serving GPRS Support Node (SGSN) is the node that is serving the MS. The SGSN supports GPRS (i.e., the Gt
interface is supported by the SGSN) and/or UMTS (i.e., the lu interface is supported by the SGSN). At GPRS attach,

the SGSN establishes a mobility management context containing information pertaining to e.g., mobility and security

for the MS. At PDP Context Activation, the SGSN establishes a PDP context, to be used for routeing purposes, with t
GGSN that the subscriber will be using.

The SGSN and GGSN functionalities may be combined in the same physical node, or they may reside in different
physical nodes. SGSN and GGSN contain IP or other (operator's selection, e.g., ATM-SVC routeing functionality, anc
they may be interconnected with IP routers. When SGSN and GGSN are in different PLMNs, they are interconnected
via the Gp interface. The Gp interface provides the functionality of the Gn interface, plus security functionality requirec
for inter-PLMN communication. The security functionality is based on mutual agreements between operators.

The SGSN may send location information to the MSC/VLR via the optional Gs interface—Fhe[FFEE538-inay
receive paging requests from the MSC/VLR via the Gs interface.
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5.6.2 User Plane for UMTS

5.6.2.1 MS — GGSN
Application
E.g. IP, E.g., IP,
PPP, PPP,
OSP OSP
Relay Relay
PDCP PDCP | GTP-U GTP-U | GTP-U GTP-U
RLC RLC UDP/IP UDP/IP | UDP/IP UDP/IP
MAC MAC AALS AALS L2 L2
L1 L1 ATM ATM L1 L1
Uu lu-PS Gn Gi
MS UTRAN 3G-SGSN 3G-GGSN
Figure 1: User Plane for UMTS
Legend:

- Packet Data Convergence Protocol (PDCP): This transmission functionality maps higher-level characteristics
onto the characteristics of the underlying radio-interface protocols. PDCP provides protocol transparency for
higher-layer protocols. PDCP supports e.g., IPv4, PPP, OSP, and IPv6. Introduction of new higher-layer
protocols shall be possible without any changes to the radio-interface protocols. PDCP provides protocol contr
information compression. PDCP is specified in UMTS 25.323.

NOTE: Unlike in GPRS, user data compression is not supported in UMTS, because the data compression
efficiency depends on the type of user data, and because many applications compress data before
transmission. It is difficult to check the type of data in the PDCP layer, and compressing all user data
requires too much processing.

- GPRS Tunnelling Protocol for the user plane (GTP-U): This protocol tunnels user data between UTRAN and th
3G-SGSN, and between the GSNs in the backbone network. All PDP PDUs shall be encapsulated by GTP. GT
is specified in UMTS 29.060.

- UDP/IP: These are the backbone network protocols used for routeing user data and control signalling.

- Radio Link Control (RLC): The RLC protocol provides logical link control over the radio interface. There may
be several simultaneous RLC links per MS. Each link is identified by a Bearer Id. RLC is defined in
UMTS 25.322.

- Asynchronous Transfer Mode (ATM): Information to transmit is divided into the cell of the fixed size
(530ctet), and multiplexing is done and transmitted. ATM is specified in ITU-T Recommendation 1.361 “B-
ISDN ATM Layer Specification”.

- Medium Access Control (MAC): The Medium Access Control function controls the access signalling (request
and grant) procedures for the radio channel. MAC is specified in UMTS 25.321.

[Add-text for ATM-and-MAG.]

5.6.2.2 GSN - GSN

This user plane is the same as for GPRS, see subclause "GSN — GSN" above.
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14.6  Routeing Area ldentity

Routeing Area Identity (RAI), defined by an operator, identifies one or several cells. In GPRS, RAI is broadcast as
system information. In UMTS, RAIl is broadcast to MSs in RRC Idle mode, and is notified to MSs in RRC Connected
mode on established RRC connections as MM system information.

The location of an MS in STANDBY or PMM-IDLE state is known in the SGSN on an RA level. Cells that do not
support packet-domain services within an LA are grouped into a null RA. The MS is paged for packet services in the
RA where the MS is located when mobile-terminated traffic arrives in the SGSN. The MS is paged for circuit-switched
services by the SGSN in the last known RA plus in the null RA.

NOTE: Cells not supporting GPRS and served by a BSC without a Gb interface should not be included in the
same location area as cells not supporting GPRS and served by a BSC with a Gb interface.

A Routeing Area is a subset of one, and only one, Location Area (LA), meaning that an RA cannot span more than on
LA. An RA is served by only one SGSN.

The following rules apply for the Routeing Area Identity:

- RAC is only unique when presented together with LAI.

Cl is only unique when presented together with LAI or RAI. (GPRS only)
LAl = MCC + MNC + LAC

RAI = MCC + MNC + LAC + RAC
CGI = LAl + CI(GPRS only)

14.7  UTRAN Registration Area Identity for UMTS

Gives-the-identity-of the UTRAN-Registration-AIddRAN Registration Area Identity (URA Id) which identifies a
UTRAN Reqistration Area (UTRAN) is defined in UMTS 25.331. It can be used to indicate to the MS which URA it

shall use in case of overlapping URAs.

[Fhis-definition-doesnot seem-useful-more-textisneeded.|

14.8  Cell Identity

In GPRS, Cell Identity (CI) identifies one cell. Cl is defined in UMTS 23.003.

14.9 GSN Addresses

14.9.1 GSN Address

Each SGSN and GGSN shall have an IP address, either of type IPv4 or IPv6, for inter-communication over the
backbone network. The IP addresses of GSNs and other backbone nodes of all PLMNSs build a private address space
that is not accessible from the public Internet. For the GGSN and the SGSN, this IP address may also correspond to
or more DNS-type logical GSN names.

14.9.2 GSN Number

Each SGSN shall have an SGSN number for communication with e.g., HLR and EIR.



Each GGSN that supports the optional SS7-based Gc interface shall have a GGSN number for communication with
HLRs.

14.10 RNC Addresses

14.10.1 RNC Address

Each RNC shall have one or more IP addresses, either of type IPv4 or IPv6, for inter-communication over the lu
interface.

14.10.2 RNC Number

Each RNC shall have an RNC number for inter-communication over the lu interface.

14.11 Access Point Name

In the backbone, Access Point Name is a reference to the GGSN to be used. In addition, Access Point Name may, in
GGSN, identify the external network and optionally a service to be offered. Access Point Name is composed of two
parts as defined in UMTS 23.003:

- The APN Network Identifier is mandatory and is a label (for example "corporation" or "service") or a set of
labels separated by dots which is a fully qualified domain name according to the DNS naming conventions (for
example "company.com" or "service.company.com"). In order to guarantee the uniqueness of the APN, the
packet-domain PLMN should allocate, to an ISP or corporation, an APN Network Identifier identical to their
domain name in the public Internet. The APN Network Identifier shall not end with ".gprs". An APN Network
Identifier that consists of 3 or more labels and that starts with a Reserved Service Label, or an APN Network
Identifier that consists of a Reserved Service Label alone, shall indicate that for this APN the GGSN supports
additional services such as external PDN address allocation or Mobile IP support. Reserved Service Labels, e.
"dhcp" or "MIPV4FA", and the corresponding services that they stand for, e.g., external PDN address allocatior
via DHCP, or Mobile IP Foreign Agent support, are to be agreed among operators.

- The APN Operator Identifier is optional. It is a fully qualified domain name according to the DNS naming
conventions, and consists of three labels. The APN Operator Identifier shall end in ".gprs". For example, it may
be "MNCyyyy.MCCzzzz.gprs". The exact format is defined in UMTS 29.060.

The APN stored in the HLR shall not contain the APN Operator Identifier. A wild card may be stored in the HLR
instead of the APN. This wild card indicates that the user may select an APN that is not stored in the HLR. The use of
the wild card is described in annex A.
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13.2 SGSN

SGSN maintains MM context and PDP context information for MSs in the STANDBY, READY, PMM-IDLE, and

PMM-CONNECTED states. Table 1 shows the context fields for one MS.

Table 1: SGSN MM and PDP Contexts

Field Description GPRS UMTS

IMSI IMSI is the main reference key. X X

MM State Mobility management state, IDLE, STANDBY, READY, X X
PMM-DETACHED, PMM-IDLE, or PMM-CONNECTED.

P-TMSI Packet Temporary Mobile Subscriber Identity. X X

P-TMSI Signature A signature used for identification checking purposes. X X

IMEI International Mobile Equipment Identity X X

MSISDN The basic MSISDN of the MS. X X

Routeing Area Current routeing area. X X

Cell Identity Current cell in READY state, last known cell in STANDBY or IDLE X FFESY
state.

Cell Identity Age Time elapsed since the last LLC PDU was received from the MS X FFESY
at the SGSN.

Service Area Code Last known service area code when initial UE message was X
received or Location report procedure was executed

Service Area Code Age Time elapsed since the last service area code was received at X
3G-SGSN

VLR Number The VLR number of the MSC/VLR currently serving this MS. X X

New SGSN Address The IP address of the new SGSN where buffered and not sent X X
N-PDUs should be forwarded to.

Authentication Triplets Authentication and ciphering parameters. X X

Authentication Vectors Authentication and ciphering parameters for UMTS. X

Kc Currently used ciphering key. X

CKSN Ciphering key sequence number of Kc. X

Ciphering algorithm Selected ciphering algorithm. X

CK Currently used ciphering key. X

IK Currently used integrity key. X

KSI Key Set Identifier. X

Radio Access Classmark MS radio access capabilities. X

SGSN Classmark MS network capabilities. X X

DRX Parameters Discontinuous reception parameters. X

MNRG Indicates whether activity from the MS shall be reported to the X X
HLR.

NGAF Indicates whether activity from the MS shall be reported to the X X
MSC/VLR.

PPF Indicates whether paging for PS and CS services can be initiated. X X

SMS Parameters SMS-related parameters, e.g., operator-determined barring. X X

Recovery Indicates if HLR or VLR is performing database recovery. X X

Radio Priority SMS The RLC/MAC radio priority level for uplink SMS transmission. X

Each MM context contains zero or more of the following PDP contexts:

PDP Context Identifier Index of the PDP context. X X

PDP State Packet data protocol state, INACTIVE or ACTIVE. X X

PDP Type PDP type, e.g., X.25, PPP, or IP. X X

PDP Address PDP address, e.g., an X.121 address. X X

APN Subscribed The APN received from the HLR. X X

APN in Use The APN currently used. X X

NSAPI Network layer Service Access Point Identifier. X X

Tl Transaction Identifier. X X

TEID Tunnel Endpoint Identifier. X X

GGSN Address in Use The IP address of the GGSN currently used. X X

VPLMN Address Allowed Specifies whether the MS is allowed to use the APN in the domain X X
of the HPLMN only, or additionally the APN in the domain of the
VPLMN.

QoS Profile Subscribed The quality of service profile subscribed. X X

QoS Profile Requested The quality of service profile requested. X X

QoS Profile Negotiated The quality of service profile negotiated. X X

TFT [FFS] Traffic flow template. X X

Radio Priority The RLC/MAC radio priority level for uplink user data X
transmission.

Packet Flow Id Packet flow identifier. X




Send N-PDU Number SNDCP sequence number of the next downlink N-PDU to be sent X
to the MS.

Receive N-PDU Number SNDCP sequence number of the next uplink N-PDU expected X
from the MS.

SND GTP-U sequence number of the next downlink N-PDU to be sent X X
to the MS.

SNU GTP-U sequence number of the next uplink N-PDU to be sent to X X
the GGSN.

Charging Id Charging identifier, identifies charging records generated by X X
SGSN and GGSN.

Reordering Required [FFS] Specifies whether the SGSN shall reorder N-PDUs before X X
delivering the N-PDUs to the MS.

RNC Address in Use The IP address of the RNC currently used. X

14.8  Cell Identity

Cell Identity (CI) identifies one cell. Cl is defined in UMTS 23.003.

In UMTS, the cell identifer (C-Id) is used to uniquely identify a cell within an RNS. The C-Id together with the
identifier of the controlling RNC (CRNC-Id) constitutes the UTRAN Cell Identity (UC-Id), and is used to uniquely
identify the cell within UTRAN. UC-Id and C-Id is used to identify a cell on the UTRAN lub, lur, and lu interfaces.

- UC-Id = RNC-Id + C-Id

14.9 Service Area ldentity

The Service Area Identifier (SAI) is used to uniquely identify an area consisting of one or more cells belonging to the
same Location Area. Such an area is called a Service Area and can be used for indicating the location of a MS to the
CN.

The Service Area Code (SAC) together with the PLMN-Id and the LAC will constitute the Service Area ldentifier.

SAl = MCC + MNC + LAC + SAC

14.109 GSN Addresses
14.109.1 GSN Address

14.109.2 GSN Number

14.116 RNC Addresses
14.110.1 RNC Address

14.1106.2 RNC Number

14.122 Access Point Name
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13.2 SGSN

SGSN maintains MM context and PDP context information for MSs in the STANDBY, READY, PMM-IDLE, and

PMM-CONNECTED states. Table 1 shows the context fields for one MS.

Table 1: SGSN MM and PDP Contexts

Field Description GPRS UMTS
IMSI IMSI is the main reference key. X X
MM State Mobility management state, IDLE, STANDBY, READY, X X
PMM-DETACHED, PMM-IDLE, or PMM-CONNECTED.
P-TMSI Packet Temporary Mobile Subscriber Identity. X X
P-TMSI Signature A signature used for identification checking purposes. X X
IMEI International Mobile Equipment Identity X X
MSISDN The basic MSISDN of the MS. X X
Routeing Area Current routeing area. X X
Cell Identity Current cell in READY state, last known cell in STANDBY or IDLE X [FFS]
state.
Cell Identity Age Time elapsed since the last LLC PDU was received from the MS X [FFS]
at the SGSN.
VLR Number The VLR number of the MSC/VLR currently serving this MS. X X
New SGSN Address The IP address of the new SGSN where buffered and not sent X X
N-PDUs should be forwarded to.
Authentication Triplets Authentication and ciphering parameters. X X
Authentication Vectors Authentication and ciphering parameters for UMTS. X
Kc Currently used ciphering key. X
CKSN Ciphering key sequence number of Kc. X
Ciphering algorithm Selected ciphering algorithm. X
CK Currently used ciphering key. X
IK Currently used integrity key. X
KSI Key Set Identifier. X
Radio Access Classmark MS radio access capabilities. X
SGSN Classmark MS network capabilities. X X
DRX Parameters Discontinuous reception parameters. X
MNRG Indicates whether activity from the MS shall be reported to the X X
HLR.
NGAF Indicates whether activity from the MS shall be reported to the X X
MSC/VLR.
PPF Indicates whether paging for PS and CS services can be initiated. X X
SMS Parameters SMS-related parameters, e.g., operator-determined barring. X X
Recovery Indicates if HLR or VLR is performing database recovery. X X
Radio Priority SMS The RLC/MAC radio priority level for uplink SMS transmission. X
Each MM context contains zero or more of the following PDP contexts:
PDP Context Identifier Index of the PDP context. X X
PDP State Packet data protocol state, INACTIVE or ACTIVE. X X
PDP Type PDP type, e.g., X.25, PPP, or IP. X X
PDP Address PDP address, e.g., an X.121 address. X X
APN Subscribed The APN received from the HLR. X X
APN in Use The APN currently used. X X
NSAPI Network layer Service Access Point Identifier. X X
Tl Transaction Identifier. X X
TEID Tunnel Endpoint Identifier. X X
GGSN Address in Use The IP address of the GGSN currently used. X X
VPLMN Address Allowed Specifies whether the MS is allowed to use the APN in the domain X X
of the HPLMN only, or additionally the APN in the domain of the
VPLMN.
QoS Profile Subscribed The quality of service profile subscribed. X X
QoS Profile Requested The quality of service profile requested. X X
QoS Profile Negotiated The quality of service profile negotiated. X X
TET[FES] Traffic flowtemplate- X X
Radio Priority The RLC/MAC radio priority level for uplink user data X
transmission.
Packet Flow Id Packet flow identifier. X
Send N-PDU Number SNDCP sequence number of the next downlink N-PDU to be sent X
to the MS.
Receive N-PDU Number SNDCP sequence number of the next uplink N-PDU expected X

from the MS.




SND GTP-U sequence number of the next downlink N-PDU to be sent
to the MS.

SNU GTP-U sequence number of the next uplink N-PDU to be sent to
the GGSN.

Charging Id Charging identifier, identifies charging records generated by

SGSN and GGSN.

Reordering Required [FFS]

Specifies whether the SGSN shall reorder N-PDUs before
delivering the N-PDUs to the MS.

RNC Address in Use

The IP address of the RNC currently used.
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13.7 RNC for UMTS

RNC maintains RNC Context for CN-related information in PMM-CONNECTED state. RNC also contains RNC RAB
contexts for activated RABs. Table 1: RNC Context shows the context fields for one MS.

Table 1: RNC Context

Field Description

IMSI IMSI is the main reference key.

Each RNC context contains ene{FES:-zero-er-mere?} or more RNC RAB contexts:
NSAPI Network layer Service Access Point Identifier.

TEID Tunnel Endpoint Identifier

GGSN Address in Use The IP address of the SGSN currently used.

QoS Profile Negotiated The quality of service profile negotiated for this RAB.
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9.2.2 Activation Procedures

9221 PDP Context Activation Procedure

The PDP Context Activation procedure is illustrated in Figure 1. Each step is explained in the following list.

1)

2)
3)

4)

| ms | | Bss | |26sSGSN| | 2G-GGSN

1. Activate PDP Context Request

2, Security Functions

| .
3’ BSS Packet Flow Context Procedures
4. Create PDP ngtext Request

i. Create PDP Context Response

2 Activate PDP Context Accept

Figure 1: PDP Context Activation Procedure for GPRS

MS | | UTRAN | | 36-SGSN| | 3G-GGSN

1. Activate PDP Context Request

3. Radio Access Bearer Setup
) -«

4. Create PDP %ﬂext Request

é Create PDP Context Response

i Activate PDP Cantext Accept

Figure 2: PDP Context Activation Procedure for UMTS

The MS sends an Activate PDP Context Request (NSAPI, Tl, PDP Type, PDP Address, Access Point Name,
QoS Requested, PDP Configuration Options) message to the SGSN. The MS shall use PDP Address to indica
whether it requires the use of a static PDP address or whether it requires the use of a dynamic PDP address. 1
MS shall leave PDP Address empty to request a dynamic PDP address. The MS may use Access Point Name
select a reference point to a certain external network and/or to select a service. Access Point Name is a logical
name referring to the external 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 request optiona
PDP parameters from the GGSN (see GSM 09.60). PDP Configuration Options is sent transparently through tt
SGSN.

For GPRS, security functions may be executed. These procedures are defined in subclause "Security Function

For GPRS, BSS packet flow context procedures may be executed. These procedures are defined in subclause
"BSS Context".

For UMTS, the RAB setup procedure is performed. The 3G-SGSN sends a Radio Access Bearer Setup Reque
message to UTRAN. The UTRAN then initiates the radio access bearer setup procedure.

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 validatic
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
valid according to the rules described in annex A, then the SGSN rejects the PDP context activation request.



If a GGSN address can be derived, the SGSN creates a TID for the requested PDP context by combining the
IMSI stored in the MM context with the NSAPI received from the MS. If the MS requests a dynamic address,
then the SGSN lets a GGSN allocate the dynamic address. The SGSN may restrict the requested QoS attribute
given its capabilities, the current load, and the subscribed QoS profile.

[TEID is studied under N2. The impact should be clarified in 23.060.]

The SGSN sends a Create PDP Context Request (PDP Type, PDP Address, Access Point Name, QoS
Negotiated, TID, MSISDN, Selection Mode, 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 an external network and optionally to activate a service for this APN. Selection Mod
indicates whether a subscribed APN was selected, or whether a non-subscribed APN sent by MS or a non-
subscribed APN chosen by 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, then the GGSN is configured to accept only the PDP context activation that request
a subscribed APN as indicated by the SGSN with Selection Mode.

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 external PDP network, and to start charging. The GGS
may further restrict QoS Negotiated given its capabilities and the current load. The GGSN then returns a Creat
PDP Context Response (TID, PDP Address, BB Protecel-Reeordering-Redri@dConfiguration Options,

QoS Negotiated, Charging Id, Cause) message to the SGSN. PDP Address is included if the GGSN allocated
PDP address. If the GGSN has been configured by the operator to use External PDN Address Allocation for th
requested APN, then PDP Address shall be set to 0.0.0.0, indicating that the PDP address shall be negotiated
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 is in ACTIVE state and use the GGSI
Initiated PDP Context Modification procedure to transfer the currently-used PDP address to the SGSN and the
MS. BB Protocol indicates whether TCP or UDP shaII be used to transport user data on the backbone network
between the SGSN and GGSN—F A o
delivering-the-N-PBUs-to-the MEDP Conflgurauon Opt|0ns contain optlonal 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 is incompatible with the PDP context being activated (e.g., the
reliability class is insufficient to support the PDP type), then the GGSN rejects the Create PDP Context Reques
message. The compatible QoS profiles are configured by the GGSN operator.

5) The SGSN inserts the NSAPI along with the GGSN address in its PDP context. If the MS has requested a
dynamic address, the PDP address received from the GGSN is inserted in the PDP context. The SGSN select:
Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate PDP Context Accept (PD
Type, PDP Address, Tl, QoS Negotiated, Radio Priority, Packet Flow Id, PDP Configuration Options) message
to the MS. The SGSN is now able to route PDP PDUs between the GGSN and the MS, and to start charging.

For each PDP Address a different quality of service (QoS) profile may be requested. For example, some PDP addres
may be associated with E-mail that can tolerate lengthy response times. Other applications cannot tolerate delay and
demand a very high level of throughput, interactive applications being one example. These different requirements are
reflected in the QoS profile. The QoS profile is defined in subclause "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 Qo
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 MS is distributed as showr
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, then the MS may attempt another activation to the same APN up to a maximum
number of attempts.

9.22.1.1 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 a different QoS profile.



Procedures for APN selection and PDP address negotiation are not executed. All PDP contexts sharing the same PD
address are identified by one and the same Tl but a unique NSAPI value.

The Secondary PDP Context Activation procedure associates a Traffic Flow Template (TFT) to the newly activated
PDP context. The TFT contains attributes that specify an IP header filter that is used to direct data packets received
from the interconnected external 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 tt
same PDP address. The procedure is illustrated in Figure 3. Each step is explained in the following list.

1)

2)

3)

4)

MS 2G-SGSN 2G-GGSN

1. Activate Secondary PDP Context Request

<

G

2. Security Function
-

Y

3. Create PDP Contﬁt Request

g. Create PDP Context Response

i. Activate Secondary PDP Context Accept

Figure 3: Secondary PDP Context Activation Procedure for GPRS

Ms | | UTRAN | | 3G-SGSN| | 3G-GGSN

1. Activate Secondary PDP Context&equest

2. Radio Access Bearer Setup
| >«

3. Create PDP antext Request

g. Create PDP Context Response

i Activate PDP Context Accept

Figure 4: Secondary PDP Context Activation Procedure for UMTS

The MS sends an Activate Secondary PDP Context Request (NSAPI, Tl, QoS Requested, TFT) message to th
SGSN. 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 is the same Tl used by the already-activate
PDP context(s) for that PDP address, and NSAPI contains a value not used by any other activated PDP conte>

For GPRS, security functions may be executed. These procedures are defined in subclause "Security Function

For UMTS, , the RAB setup procedure is performed. The 3G-SGSN sends a Radio Access Bearer Setup Requ
message to the UTRAN. The UTRAN then initiates the radio access bearer setup procedure.

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

The SGSN and GGSN may restrict and negotiate the requested QoS as specified in subclause "PDP Context
Activation Procedure". The SGSN sends a Create PDP Context Request (QoS Negotiated, TID, TFT) message
to the affected GGSN. The GGSN uses the same external 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 external PDF
network. The GGSN returns a Create PDP Context Response (TID, BB Protocol-Reordering-ReqSired
Negotiated, Cause) message to the SGSN.

The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate
Secondary PDP Context Accept (TI, NSAPI, QoS Negotiated, Radio Priority, Packet Flow Id) message to the
MS. 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.



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

ski

9.4 Relay Function

The relay function of a network node transfers the PDP PDUs received from the incoming link to the appropriate
outgoing link. At the RNC, the SGSN, and the GGSN the relay function stores all valid PDP PDUs until they are
forwarded to the next network node or until the maximum holding time of the PDP PDUs is reached. The PDP PDUs
are discarded when buffering is longer than their maximum holding time. This maximum holding time is
implementation dependent and can be influenced by the PDP type, the QoS of the PDP PDU, the resource load statt
and by buffer conditions. The discarding protects resources from useless transfer attempts, especially the radio
resource. Impacts on user protocol operation by too short holding time shall be avoided.

In GPRS, the SGSN and GGSN relay functions add sequence numbers to PDP PDUs received from SNDCP and frol
the Gi reference point, respectively. In UMTS, the RNC and GGSN relay functions add sequence numbers to PDP
PDUs received from PDCP and from the Gi reference point, respectively. The SGSN relay function may perform re-
sequencing of PDP PDUs before passing the PDP PDUs to SNDCP for GPRS based on the delivery order attribute it
QoS profile. The SGSN relay function maptionally perform re-sequencing of PDP PDUs before passing the PDP
PDUs to lu GTP-U for downlink packet and before passing the PDP PDUs to Gn GTP-U for UMTS based on the
delivery order attribute in QoS profile. The GGSN relay function may perform re-sequencing of PDP PDUs before
passing the PDP PDUs to the Gi reference point based on the delivery order attribute in QoS profile. The RNC may
perform re-sequencing of PDP PDUs before passing the PDP PDUs to PDCP based on the delivery order attribute in

QoS profile.

12.6.2 Functions

The PPP peers at the MS and GGSN handle the PPP protocol as specified in RFC 1661. PPP requires in-sequence
packet delivery by the underlying protocols. Concerning GTP, this shall be achieved by delivery order attribute in QoS
profile enabling-ReorderingdRiuiredupon GTP tunnel establishment. For GPRS, concerning SNDCP, out-of-sequence
packets, that may be present if LLC operates in unacknowledged mode, shall be discarded. SNDCP for GPRS, and
PDCP for UMTS, shall not use TCP/IP header compression because PPP may not carry IP packets at all, or because
PPP may carry IP packets with already compressed TCP/IP headers. These PPP options are negotiated during the
RFC 1661 Network Control Protocol establishment phase.

[ skip ]




13.2 SGSN

SGSN maintains MM context and PDP context information for MSs in the STANDBY, READY, PMM-IDLE, and

PMM-CONNECTED states. Table 1 shows the context fields for one MS.

Table 1: SGSN MM and PDP Contexts

Field Description GPRS UMTS
IMSI IMSI is the main reference key. X X
MM State Mobility management state, IDLE, STANDBY, READY, X X
PMM-DETACHED, PMM-IDLE, or PMM-CONNECTED.
P-TMSI Packet Temporary Mobile Subscriber Identity. X X
P-TMSI Signature A signature used for identification checking purposes. X X
IMEI International Mobile Equipment Identity X X
MSISDN The basic MSISDN of the MS. X X
Routeing Area Current routeing area. X X
Cell Identity Current cell in READY state, last known cell in STANDBY or IDLE X [FFS]
state.
Cell Identity Age Time elapsed since the last LLC PDU was received from the MS X [FFS]
at the SGSN.
VLR Number The VLR number of the MSC/VLR currently serving this MS. X X
New SGSN Address The IP address of the new SGSN where buffered and not sent X X
N-PDUs should be forwarded to.
Authentication Triplets Authentication and ciphering parameters. X X
Authentication Vectors Authentication and ciphering parameters for UMTS. X
Kc Currently used ciphering key. X
CKSN Ciphering key sequence number of Kc. X
Ciphering algorithm Selected ciphering algorithm. X
CK Currently used ciphering key. X
IK Currently used integrity key. X
KSI Key Set Identifier. X
Radio Access Classmark MS radio access capabilities. X
SGSN Classmark MS network capabilities. X X
DRX Parameters Discontinuous reception parameters. X
MNRG Indicates whether activity from the MS shall be reported to the X X
HLR.
NGAF Indicates whether activity from the MS shall be reported to the X X
MSC/VLR.
PPF Indicates whether paging for PS and CS services can be initiated. X X
SMS Parameters SMS-related parameters, e.g., operator-determined barring. X X
Recovery Indicates if HLR or VLR is performing database recovery. X X
Radio Priority SMS The RLC/MAC radio priority level for uplink SMS transmission. X
Each MM context contains zero or more of the following PDP contexts:
PDP Context Identifier Index of the PDP context. X X
PDP State Packet data protocol state, INACTIVE or ACTIVE. X X
PDP Type PDP type, e.g., X.25, PPP, or IP. X X
PDP Address PDP address, e.g., an X.121 address. X X
APN Subscribed The APN received from the HLR. X X
APN in Use The APN currently used. X X
NSAPI Network layer Service Access Point Identifier. X X
Tl Transaction Identifier. X X
TEID Tunnel Endpoint Identifier. X X
GGSN Address in Use The IP address of the GGSN currently used. X X
VPLMN Address Allowed Specifies whether the MS is allowed to use the APN in the domain X X
of the HPLMN only, or additionally the APN in the domain of the
VPLMN.
QoS Profile Subscribed The quality of service profile subscribed. X X
QoS Profile Requested The quality of service profile requested. X X
QoS Profile Negotiated The quality of service profile negotiated. X X
TFT [FFS] Traffic flow template. X X
Radio Priority The RLC/MAC radio priority level for uplink user data X
transmission.
Packet Flow Id Packet flow identifier. X
Send N-PDU Number SNDCP sequence number of the next downlink N-PDU to be sent X
to the MS.
Receive N-PDU Number SNDCP sequence number of the next uplink N-PDU expected X

from the MS.




SND GTP-U sequence number of the next downlink N-PDU to be sent X
to the MS.

SNU GTP-U sequence number of the next uplink N-PDU to be sent to X
the GGSN.

Charging Id Charging identifier, identifies charging records generated by X
SGSN and GGSN.

- red [FFS] T ; ; ey I ot <
RNC Address in Use The IP address of the RNC currently used.

In case of anonymous access (GPRS only) the SGSN maintains the MM context and PDP context information for MS

in READY state. Table 2 shows the context fields for one MS.

Table 2: SGSN MM and PDP Contexts for Anonymous Access

Field Description

A-TLLI Auxiliary Temporary Logical Link Identity.
AA-TID Anonymous Access Tunnel Identifier.
Routeing Area Current routeing area.

Cell Identity Current cell.

PDP Type PDP type, e.g., X.25, PPP, or IP.

PDP Address PDP address, e.g., an X.121 address.

APN in Use The APN currently used.

NSAPI Network layer Service Access Point Identifier.
Tl Transaction Identifier.

GGSN Address in Use

The IP address of the GGSN currently used.

QoS Profile Requested

The quality of service profile requested.

QoS Profile Negotiated

The quality of service profile negotiated.

Radio Priority

The RLC/MAC radio priority level for uplink user data transmission.

Packet Flow Id

Packet flow identifier.

Send N-PDU Number

SNDCP sequence number of the next downlink N-PDU to be sent to the MS.

Receive N-PDU Number

SNDCP sequence number of the next uplink N-PDU expected from the MS.

SND GTP sequence number of the next downlink N-PDU to be sent to the MS.
SNU GTP sequence number of the next uplink N-PDU to be sent to the GGSN.
Charging Id

Reordering-Reguired

Charging identifier, identifies charging records generated by SGSN and GGSN.




13.3 GGSN

GGSN maintains activated PDP contexts. Table 3 shows the PDP context fields for one PDP Address.

Table 3: GGSN PDP Context

Field Description GPRS UMTS
IMSI International Mobile Subscriber Identity. X X
NSAPI Network layer Service Access Point Identifier. X X
MSISDN The basic MSISDN of the MS. X X
PDP Type PDP type, e.g., X.25, PPP, or IP. X X
PDP Address PDP address, e.g., an X.121 address. X X
Dynamic Address Indicates whether PDP Address is static or dynamic. X X
APN in Use The APN Network Identifier currently used. X X
TFT Traffic flow template. X X
QoS Profile Negotiated The quality of service profile negotiated. X X
SGSN Address The IP address of the SGSN currently serving this MS. X X
MNRG Indicates whether the MS is marked as not reachable for PS at X X
the HLR.
Recovery Indicates if the SGSN is performing database recovery. X X
SND GTP-U sequence number of the next downlink N-PDU to be sent X X
to the MS.
SNU GTP-U sequence number of the next uplink N-PDU to be received X X
from the SGSN.
Charging Id Charging identifier, identifies charging records generated by X X
SGSN and GGSN.
the-SGSN.

If a PDP context is enabled for network-requested PDP context activation, then IMSI, PDP Type, PDP Address, SGS
Address and MNRG contain valid information also when the PDP context is inactive and when the MS is GPRS-

detached.

In case of anonymous access (GPRS only) the GGSN maintains activated PDP contexts. Table 4 shows the PDP

context fields for one MS.

Table 4: GGSN PDP Context for Anonymous Access

Field Description

AA-TID Anonymous Access Tunnel Identifier.

PDP Type PDP type, e.g., X.25, PPP, or IP.

PDP Address PDP address, e.g., an X.121 address.
APN in Use The APN Network Identifier currently used.

QoS Profile Negotiated

The quality of service profile negotiated.

SGSN Address

The IP address of the SGSN serving this MS.

SND GTP-U sequence number of the next downlink N-PDU to be sent to the MS.
SNU GTP-U sequence number of the next uplink N-PDU to be sent to the GGSN.
Charging Id Charging identifier, identifies charging records generated by SGSN and GGSN.
Reordering-Required pecifies-whetherthe GGSN-sha ecei N

A GGSN that supports anonymous access shall have a list of server addresses that are allowed to be accessed by
anonymous MSs. The method to maintain the list of the servers is outside the scope of the present document.
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13.4 MS

Each packet domain MS maintains MM and PDP context information in IDLE, STANDBY, READY,
PMM-DETACHED, PMM-IDLE, and PMM-CONNECTED states. The information may be contained in the MS and

the TE. Table 1 shows the MS context fields.

Table 1: MS MM and PDP Contexts

Field GSIM | Description GPRS UMTS
US|
M
IMSI G, UV | International Mobile Subscriber Identity. X X
MM State Mobility management state, IDLE, STANDBY, READY, X X
PMM-DETACHED, PMM-IDLE, or PMM-CONNECTED.
P-TMSI G, UV | Packet Temporary Mobile Subscriber Identity. X X
P-TMSI Signature G, UV | A signature used for identification checking purposes. X X
Routeing Area G, UV | Current routeing area. X X
Cell Identity Current cell. X
Kc GV Currenthrused GPRS ciphering key. X
CKSN/KSI G, UV | Ciphering-key-sequence-numberofke:Key set identifier for IK X X
Next, CK Next and Kc.
Ciphering algorithm Selected ciphering algorithm. X X
CK v Currently used ciphering key. X
CK Next VU UMTS Ciphering key to be used after next security mode X
commandferthe-nextauthentication:
IK v Currently used integrity key. X
IK Next UV Integrity key to be used after next security mode commandfer X
KSt v Key Setldentifier- X
Classmark MS classmark. X X
DRX Parameters Discontinuous reception parameters. X X
Radio Priority SMS The RLC/MAC radio priority level for uplink SMS transmission. X
Each MM context contains zero or more of the following PDP contexts:
PDP Type PDP type, e.g., X.25, PPP, or IP. X X
PDP Address PDP address, e.g., an X.121 address. X X
PDP State Packet data protocol state, INACTIVE or ACTIVE. X X
Dynamic Address Allowed Specifies whether the MS is allowed to use a dynamic address. X X
APN Requested The APN requested. X X
NSAPI Network layer Service Access Point Identifier. X X
Tl Transaction Identifier. X X
QoS Profile Requested The quality of service profile requested. X X
QoS Profile Negotiated The quality of service profile negotiated. X X
TFT Traffic flow template. X X
Radio Priority The RLC/MAC radio priority level for uplink user data X
transmission.
Packet Flow Id Packet flow identifier. X
Send N-PDU Number SNDCP sequence number of the next uplink N-PDU to be sent to X X
the SGSN.
Receive N-PDU Number SNDCP sequence number of the next downlink N-PDU expected X X
from the SGSN.

The information marked with a "U" in Tableshall be stored in the USIM.

The information marked with-diG\" in Table 1:

- shall be stored in the GSIM if the connected SIM-is-GPRS8vare;andand

may be stored in the ME after PS detach if the connect#i @ not-GPR8Saware.

If the GSIM is packet domain service-aware, then the IMSI, P-TMSI, P-TMSI Signature, Routeing Area:Ke,; CK, IK,
and CKSN stored in the GSIM shall be usedvimn-accessing-thacket domain services.

dingly.]

If the GSIM is not packet domain service-aware, then the P-TMSI, P-TMSI Signature, Routeing AreaKe; @i IK,
CKSNrand-KSistored in the ME shall be used if and only if the IMSI stored in the GSIM is identical to the IMSI



image maintained in the ME. If the IMSI stored in the GSIM is different from the IMSI image in the ME, then the IMSI
image in the ME shall not be used, and the MS shall identify itself with the IMSI stored in the SIM when performing a
PS attach. IMSI, P-TMSI, P-TMSI Signature, Routeing Area,Ke;-Ckallf, CKSN—-and-KSinay be stored in the

ME after the PS attach has been successfully performed.

When using a USIM, then the IMSI, P-TMSI, P-TMSI Signature, Routeing Area, Kc, CK Next, IK Next and
CKSN/KSI stored in the USIM and the CK and IK stored in the ME shall be used for packet domain services.

For anonymous access (GPRS only) each GPRS MS maintains MM and PDP context information in READY state. Tt
information may be contained in the ME and the TE. Table 2 shows the MS context fields.

Table 2: MS MM and PDP Contexts for Anonymous Access

Field Description

A-TLLI Auxiliary Temporary Logical Link Identity.
Routeing Area Current routeing area.

Cell Identity Current cell.

PDP Type PDP type, e.g., X.25, PPP, or IP.

PDP Address PDP address, e.g., an X.121 address.

NSAPI Network layer Service Access Point Identifier.
Tl Transaction Identifier.

APN Requested

The APN requested.

QoS Profile Requested

The quality of service profile requested.

QoS Profile Negotiated

The quality of service profile negotiated.

Radio Priority

The RLC/MAC radio priority level for uplink user data transmission.

Packet Flow Id

Packet flow identifier.

Send N-PDU Number

SNDCP sequence number of the next uplink N-PDU to be sent to the SGSN.

Receive N-PDU Number

SNDCP sequence number of the next downlink N-PDU expected from the SGSN.
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16.2.2 GPRS and Dedicated Mode Priority Handling

An MS in class-B mode of operation that communicates on GPRS radio channels when a dedicated channel is neede
shall immediately abort the GPRS communication and trigger the Suspend and Resume procedure.

[Response to circuit-switched pagingoih-emergency MO circuit-switched calls, MO SMS, and MO supplementary
services are exceptions to the above rule. In these cases, it is an implementation choice whether to immediately abor
GPRS communication or to delay the dedicated mode establishment.
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5.6.3.2 MS — SGSN for UMTS
GMM / GMM /
SM/ SMS SM/SMS
Relay
RRC RRC RANAP RANAP
RLC RLC SCCP SCCP
MAC MAC Signalling Signalling
Bearer Bearer
L1 L1 AALS AALS
ATM ATM
Uu lu-Ps
MS RNS 3G SGSN

Figure 1: Control Plane MS - 3G-SGSN

Legend:

- UMTS Mobility Management and Session Management (GMM/SM): GMM supports mobility management
functionality such as attach, detach, security, and routeing area update, as described in clause "Mobility
Management Functionality". SM supports PDP context activation and PDP context deactivation, as described i
subclause "PDP Context Activation, Modification, and Deactivation Functions".

- SMS supports the mobile-originated and mobile-terminated short message service described in UMTS 23.040.

- Radio Access Network Application Protocol (RANAP): This protocol encapsulates and carries higher-layer
signalling, handles signalling between the 3G-SGSN and UTRAN, and manages the GTP connections on the It
interface. RANAP is specified in UMTS 25.413. The layers below RANAP are defined in UMTS 23.121.

- Radio Link Control (RLC): The RLC protocol offers logical link control over the radio interface for the
transmission of higher layer-signalling messages and SMS. RLC is defined in UMTS 25.322.

16 Interactions with Other GSM-Services

This clause describes the interaction between-(@BERt-domain services and the following otherG®iWices:

- point-to-point Short Message Service (SMS);
- circuit-switched services; and

- supplementary services.

16.1  Point-to-point Short Message Service

16.1.1 Point-to-point Short Message Service for GPRS

It shall be possible for a GPRS-attached MS to send and receive short messages over GPRS radio channels. An MS
is GPRS-attached and not IMSI-attached shall transfer SMs over GPRS channels. MSs that are both GPRS-attached
and IMSl-attached shall transfer SMs over GPRS channels or over non-GPRS control channels (if non-GPRS control
channels are used, then paging for MT SMS may go through the SGSN).

The following two subclauses define the operation of mobile-terminated and mobile-originated SMS routeing and
transfer over GPRS radio channels. More detailed definitions are contained in GSM 03.40 [8].
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16.1.1.1 Mobile-terminated SMS Transfer

Figure 2 and the description below show an example of a successful delivery of a SM to an MS over a GPRS radio
channel.

MS BSS SGSN GGSNMSCNMLRHLR SMS-G SM-SC
<—| M 1
| gend Routemg In% For Short Message 2

— Send Routeing Info For Short Message Resuitt3
l | l (SGSN Numntger MSC Number)

<——}—— éM)rward Message
Message Transfer
—]—|—]—>] | Forward Short Message Result

—|>| Delivery Report

)
I

Figure 2: MT SMS Transfer, Successful

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

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

3) HLR 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 MSC Number, or both. If the result does not contain an SGSN
Number (i.e., the HLR knows that the MS is not reachable via an SGSN), and if the result does contain an MSC
Number, then non-GPRS SMS delivery procedures are followed. If the result contains an SGSN Number, the
SMS transfer proceeds according to the following events.

NOTE: SMS delivery via the SGSN is normally more radio resource efficient than SMS delivery via the
MSCI/VLR. The preferred delivery path is selected by SMS-GMSC operator-specific action.

4) SMS-GMSC forwards the SM to the SGSN.
5) SGSN transfers the SM to the MS on the RP, CP, LLC layers, as defined in GSM 04.11 and GSM 04.64.

6) SGSN returns a Forward Short Message Result message to the SMS-GMSC indicating successful delivery of t
SM.

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

16.1.1.1 Unsuccessful Mobile-terminated SMS Transfer

The SGSN may not be able to deliver the SM to the MS. This may for example happen when the MS is not attached t
GPRS, or when the radio channel conditions are bad.

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

- Ifan MSC/VLR is available for the MS, the SM is forwarded to the MS via the MSC/VLR. A successful
delivery report shall be returned to the SM-SC.

- Ifan MSC/VLR is not 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.
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Figure 3 illustrates one possible traffic scenario when neither the SGSN nor the MSC is able to deliver the SM.

MS BSS SGSN GGSNMSCNMLRHLR SMS-G SM-SC
<—| M 1
| gend Routemg Inl%) For Short Message 2

— Send Routeing Info For Short Message Resutt3
l | l (SGSN Numntger MSC Number)

T Message 1
Message Transfer: Failure 5
—|—|—]—>] | Forward Short Message Result 6
<—|—] | Forward Short Message 7
<——— —|>| | | | | S '\I<I)1essage Transfer: Failure 8
<—||—|| || || |(A|'\é|)rt Request 9

| Forward Short Message Result 10

| Report SM Delivery Status 11
—>| | Report SM Delivery Status Result 12

)—|>| Failure Report 13

A)
I

Figure 3: MT SMS Transfer, Unsuccessful

1) The short message service centre determines it shall send a SM to an MS. SM-SC forwards the SM to a SMS-
GMSC.

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

3) HLR returns a Send Routeing Info For Short Message Result message to the SMS-GMSC. The Result contain:
an SGSN Number and an MSC Number.

4) SMS-GMSC forwards the SM to the SGSN.
5) SGSN attempts to transfer the SM to the MS, but fails.

6) SGSN sets MNRG and returns a Forward Short Message Result message to SMS-GMSC indicating unsucces:
delivery of the SM.

7) SMS-GMSC selects an alternative route for the SMS, and forwards the SM to the MSC/VLR.
8) MSC/VLR attempts to transfer the SM to the MS, 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-GMSC indicating
unsuccessful delivery of the SM.

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

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

13)SMS-GMSC returns a Failure Report to the SM-SC indicating unsuccessful delivery of the SM.

Error! Reference source not found.shows that the SGSN sends a Ready for SM (MS Reachable) message to the HLF
when the MS becomes reachable and MNRG is set in the SGSN. The SGSN indicates also to the MSC/VLR when the
MS 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 Location
message when MNRG is set in the HLR shall trigger the SMS alert procedure as defined in GSM 03.40.

MNRG remains set in the SGSN independently of whether the MSC/VLR 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 MS becomes reach:
via the SGSN, even if no SM is waiting. This causes a small amount of duplicate signalling between SGSN and HLR
only.
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’ 16.1.1.2 Mobile-originated SMS Transfer

Figure 4 and the description below explain the steps involved in sending a SM from an MS over a GPRS radio chann

MS BSS SGSN GGSN MSCNVLR HLR SMSHW SM-SC

<—||L> Jsl\lqﬂ)essage Transfer

— ——— éForvvard Short Message 2

—>| Message Transfer 3
I geM)

<—| Delivery Report

<—|—||——| | Forward Short Message Resullt 5

<—+—1 | | I | |DelveryReport 6

Figure 4: MO SMS Transfer, Successful

1) The MS has a SM to send, and transfers the SM to the SGSN via RP, CP, and LLC.

2) SGSN checks the MS subscription data, and determines that the MS is allowed to originate the SMS. SGSN
forwards the SM to a SMS interworking MSC (SMS-IWMSC).

3) SMS-IWMSC passes the SM to the addressed SM-SC.
4) SM-SC returns a Delivery Report to the SMS-IWMSC 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.

16.1.2 Point-to-point Short Message Service for UMTS

SMS shall be supported via the control plane in the UMTS packet domain. The UMTS SMS service is described in
UMTS 23.040.

16.2 Circuit-switched Services for GPRS

The ability for a GPRS user to access circuit-switched services depends on the subscription held, the network
capabilities, and the MS capabilities. Interaction between GPRS and circuit-switched services is described in subclau
"Interactions Between SGSN and MSC/VLR".

16.2.1  Suspension of GPRS Services

When a GPRS-attached MS enters dedicated mode, and when the MS limitations make it unable to communicate on
GPRS channels, the MS shall request the network for suspension of GPRS services. The Suspend and Resume
procedure is illustrated in Figure 5. Each step is explained in the following list.
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MS | BSs | | sGSN | | MSCIVLR |

P 1. Dedicated Mode Entered

[
) |

2. Suspend

13 Suspend

|

. Suspend Ack

Aw

. Channel Release

Figure 5: Suspend and Resume Procedure

1) The MS enters dedicated mode.

2) The MS sends an RR Suspend (TLLI, RAI) message to the BSS. The BSS may terminate any ongoing GPRS
traffic for this TLLI.

3) The BSS sends a Suspend (TLLI, RAI) message to the SGSN, and the SGSN acknowledges by returning
Suspend Ack. The BSS shall store TLLI and RAI in order to be able to request the SGSN to resume GPRS
services when the MS leaves dedicated mode.

4) Eventually, the BSS determines that the circuit-switched radio channel shall be released. If the BSS is able to
reguest the SGSN to resume GPRS services, the BSS shall send a Resume (TLLI, RAI) message to the SGSH
The SGSN acknowledges the successful outcome of the resume by returning Resume Ack.

5) The BSS sends an RR Channel Release (Resume) message to the MS. Resume indicates whether the BSS h:
successfully requested the SGSN to resume GPRS services for the MS, i.e., whether Resume Ack was receive
in the BSS before the RR Channel Release message was transmitted. The MS leaves dedicated mode.

6) If the BSS did not successfully request the SGSN to resume GPRS services, or if the RR Channel Release
message was not received before the MS left dedicated mode, then the MS shall resume GPRS services by
sending a Routeing Area Update Request message to the SGSN, as described in subclause "Routeing Area
Update Procedure".

The full handling of suspended MSs in the BSS and the SGSN is implementation dependent. Typically, the SGSN
should not page suspended MSs.

If the MS performs an inter-BSC handover while suspended, then TLLI and RAI should be transferred as BSC-t0-BSC
information in the Handover Required and Handover Request messages, see GSM 08.08. This allows the new BSC t
initiate the Resume request procedure to the SGSN. In the case where the BSC-to-BSC information was not transferr
or not understood, then the MS doesn'’t receive an indication that resumption has been successful, and the MS shall
resume GPRS services by initiating a Routeing Area Update Request procedure as described in step 6.

16.2.2 GPRS and Dedicated Mode Priority Handling

An MS in class-B mode of operation that communicates on GPRS radio channels when a dedicated channel is neede
shall immediately abort the GPRS communication and trigger the Suspend and Resume procedure.

[Response to circuit-switched paging, Jnon-emergency MO circuit-switched calls, MO SMS, and MO supplementary
services are exceptions to the above rule. In these cases, it is an implementation choice whether to immediately abor
GPRS communication or to delay the dedicated mode establishment.
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16.3  Supplementary Services

No supplementary services are defined for the packet domain. Supplementary services may be available in the
interworked-with networks (e.g., the X.25 Call Redirection user facility), but this is outside the scope of this
specification.
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9.1 Definition of Packet Data Protocol States

A GPRS subscription contains the subscription of one or more PDP addresses. Each PDP address is described by
one or more PDP contexts in the MS, the SGSN, and the GGSN. Each PDP context may be associated with a
TFT. At most one PDP context associated with the same PDP address may exist at any time with no TFT
assigned to it. Every PDP context exists independently in one of two PDP states. The PDP state indicates
whether data transfer is enabled for that PDP address and TFT or not. In case all PDP contexts associated with
the same PDP address are deactivated, data transfer for that PDP address is disabled. Activation and deactivation
are described in subclause "PDP Context Activation, Modification, and Deactivation Functions". All PDP

contexts of a subscriber are associated with the same MM context for the IMSI of that subscriber.

9.2 PDP Context Activation, Modification, and Deactivation
Functions

A PS-attached MS can initiate these functions at any time in order to activate, modify, or deactivate a PDP
context in the MS, the SGSN, and the GGSN. A GGSN may request the activation of a PDP context to a PS-
attached subscriber. A GGSN may initiate the deactivation of a PDP context.
NOTE: Ifthe MS is in PMM-IDLE state, it needs to perform a service request procedure to enter the
PMM-CONNECTED state before initiating these procedure.

Upon receiving an Activate PDP Context Request message or an Activate Secondary PDP Context Request message,
SGSN shall initiate procedures to set up PDP contexts. The first procedure includes subscription checking, APN selecti
and host configuration, while the the latter procedure excludes these functions and reuses PDP context parameters
including the PDP address but except the QoS paramOnce activated, all PDP contextsit share the same PDP
address and APN shall beananaged equally. At least one PDP context shall be activated for a PDP address before a
Secondary PDP Context Activation procedure may be initisit&buting Area Update procedures are executed during
which the MS changes from a R99 system to a R97 or R98 system, only one active PDP context per PDP address and
shall be preserved. It is selected taking it's QoS profile and NSAPI value into account
Upon receiving a Deactivate PDP Context Request message, the SGSN shall initiate procedures to deactivate the
PDP context. When the last PDP context associated with a PDP address is deactivated, then N-PDU transfer for

| this PDP address is disabled.
An MS does not have to receive the (De-)Activate PDP Context Accept message before issuing another

| (De-)Activate PDP Context Request. However, only one request can be outstanding ot Fe8&dp!.

‘ First modified section

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.

Each PDP context sharing the same PDP addres&\PN shall be-iglentified byit's owna-unique Tlandit's

own unique NSAPI

The Secondary PDP Context Activation proceduss be executed without providing-asseaaeT raffic Flow
Template (TFT) to the newly activated PDP contextll other active PDP contexts for this PDP address and

APN already have a TFT associated, else a TFT shall be proVided.FT contains attributes that specify an IP
header filter that is used to direct data packets received from the interconnected external 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 addremsd APN The procedure is illustrated figure 1Figure-60 Each step is explained in
the following list.

1)

2)

3)

4)

MS 2G-SGSN 2G-GGSN

1. Activate Secondary PDP Context Request

<

e V.

2. Security Function
|

Y

3. Create PDP Contﬁt Request

g Create PDP Context Response

é Activate Secondary PDP Context Accept

Figure 160: Secondary PDP Context Activation Procedure for GPRS

Ms | | UTRAN | | 3G-SGSN| | 3G-GGSN

1. Activate Secondary PDP Contextﬁequest

<2. Radio Access>l3§rer Setup
3. Create PDP antext Request

3. Create PDP Context Response

ﬁActivate PDP Caontext Accept

Figure 36%1: Secondary PDP Context Activation Procedure for UMTS

The MS sends an Activate Secondary PDP Context Request (Linked TI, NSAPI, Tl, QoS Requested,
TFT) message to the SGSN. Linked Tl indicates the Tl value asdigaeg-toone of the already

activated PDP contextsr this PDP address and APR0S Requested indicates the desired QoS profile.
TFT is sent transparently through the SGSN to the GGSN to enable packet classification for downlink
data transfer. TI and NSAPI containalues not used by any other activated PDP context.

For GPRS, security functions may be executed. These procedures are defined in subclause "Security
Function".

For UMTS, , the RAB setup procedure is performed. The 3G-SGSN sends a Radio Access Bearer Setup
Request message to the UTRAN. The UTRAN then initiates the radio access bearer setup procedure.

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

The SGSN and GGSN may restrict and negotiate the requested QoS as specified in subclause "PDP
Context Activation Procedure”. The SGSN sends a Create PDP Context Request (QoS Negotiated, TID,
TFT) message to the affected GGSWT parameter is included in this message only when this is

included in the Activate Secondary PDP Context Request meJdmy&GSN uses the same external

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 external PDP network. The GGSN returns a Create PDP
Context Response (TID, BB Protocol, Reordering Required, QoS Negotiated, Cause) message to the
SGSN.

The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate
Secondary PDP Context Accept (TI, QoS Negotiated, Radio Priority, Packet Flow Id) message to the
MS. 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.
If the secondary PDP context activation procedure fails or if the SGSN returns an Activate Secondary PDP
Context Reject (Cause) message, then the MS may attempt another activation with a different TFT, depending

on the cause.
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