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4.3.15.7 Combined location/routing area update where the previous LA/RA belonged
to a2 CN element

old
UE | umsc || odsGsN | [ GGsN HLR MSCVLR

1. Routeing Area Updag?equest
2. SGSN Context Request
—

2. SGSN Context Response
. . D E—

3. Security Functions
-

L | >
4. SGSN Context Acknowledge
—>

5, Forward Packets

6. Update PDP|Context ReqLﬁt

g Update PDP|Context Responise

7. Combined Update Location >

8. Cancel Location
el

8.a. Cancel Location

P®-a. Cancel Location Ack
|

8. Cancel Location Ack

9. Insert Subscriber Data
-

9. Insert Subscriber Data Ack

10. Update L ogation Ack
-

il. Routeing Area Updatg Accept

12. Routeing Area Upd& Complete

Figure 4-35 Combined LA/RA update when the MS moves from 2 CN element to UMSC

The UE sends a Routing Area Update Request (old RAI, old P-TMSI Signature, Update Type) to the new UMSC.
Update Type example given here isfor combined RA / LA update.

The new UM SC sends SGSN Context Request (old RAI, P-TMS!, old P-TMSI Signature, New UM SC Address) to the
old SGSN to get the MM and PDP contexts for the UE. The old SGSN validates the old P-TM S| 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 UMSC.

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

If the user has at least one activated PDP context, then the new UM SC shall send an SGSN Context Acknowledge
message to the old SGSN. Thisinformsthe old SGSN that the new UM SC is ready to receive data packets belonging to
the activated PDP contexts.

The old SGSN starts tunnelling of buffered N-PDUs to the new UMSC. However, the possibility of this happening is
remote since the UE isin MM-idle indicating that it was not in active communication.

The new UMSC sends Update PDP Context Reguest to the GGSNs concerned. The GGSNs update their PDP context
fields and return an Update PDP Context Response (TEID).

The new UMSC informs the HLR of the change of SGSN/M SC by sending Combined Update L ocation (UMSC
Number, UMSC Address, IMS]) to the HLR.

The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN and MSC. The old SGSN acknowledges
with Cancel Location Ack (IMS]).



The HLR sends Insert Subscriber Data (IMSI, PS and CS subscription data) to the new UMSC. The new UMSC
validates the UE's presence in the (new) RA. If due to regional subscription the UE isrejected, the UMSC rejects the
Attach Reguest with an appropriate cause and returns an Insert Subscriber Data Ack (IMSI, UMSC Area Restricted
Due To Regional Subscription) message to the HLR. If al checks are successful then the UM SC constructs an MM
context for the UE and returns an Insert Subscriber Data Ack (IMSI) message to the HLR.

The HLR acknowledges the Update Location by sending Update Location Ack (IMSl) to the new UMSC.

The new UMSC validates the UE's presence in the new RA. If due to regional, national or international restrictions the
UE is not alowed to attach in the RA or subscription checking fails, then the UM SC rejects the routing area update
with an appropriate cause. If all checks are successful then the new UM SC establishes MM and PDP contexts for the
UE. The new UM SC responds to the UE with Routing Area Update Accept (P-TMSI, TMSI, P-TMSI Signature).

The UE confirms the reall ocation of the TMSIs by sending Routing Area Update Complete to the UMSC.

Next change
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4.10.1 Mobhile IP for UMTS/GPRS End Users

A single generic mobility handling mechanism that allows roaming between all types of access networks would allow
the user to conveniently move between fixed and mobile networks, between public and private as well as between
PLMN'’ s with different access technologies. The ongoing work in IETF Mobile IP working group [13] is targeted
towards such a mechanism! and a set of standards are planned to be finalized during 1999. Thus, it isimportant to offer
Mobile IP aso to UMTS and GPRS users to allow them to roam to and from other access technol ogies while keeping
ongoing data sessions, e.g. TCP or UDP. A typical UMTS network supporting Mobile IP is shown in Figure 4-46.
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Figure 4-46. Core network architecture with GPRS MM within the PLMN’s and Mobile IP MM between
different types of systems.

AsIP addressesin IPv4 are scarce, it has to be assumed that Mobile 1Pv4 preferably will be used with the Foreign
Agent (FA) care-of addresses [10]. Compared to using co-located care-of addresses, FA care-of addresses does not only
conserve | P addresses, it is also more efficient over the radio interface. We assume here that the M S keeps the same
care-of address as long as the PDP context is activated, i.e. does not change GGSN/FA during a UMTS/GPRS session.
It is further assumed that PDP type “IP” isused. It is, however, likely that PDP type” PPP” also could be used.
Roaming between PLMN's can be realized with GPRS roaming or Mobile IP.

To offer Mobile IP with FA care-of addresses over the UMTS/GPRS network, some requirements need to be fulfilled.
Some of these will cause changes to the current GPRS standards.

A signaling scheme, shown in figure 4-47, is described below. The PPP setup and the UMTS/GPRS attach procedures
and “GGSN-Initiated PDP Context modification procedure” have been omitted for clarity.

1 Notethat in thistext, Mobile IPisused in awide sense. It refers to [10] and the RFC'’s planed to be finalized this year.
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IPv4 - Registration UMTS/GPRS + MIP, FA care-of address
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Figure 4-47. PDP Context activation with Mobile IP registration (the PPP setup and UMTS/GPRS
attach procedures not included)

1. The AT command carries parameters that the MT needs to request the PDP Context Activation. The important
parameter here, isthe APN (Access Point Name), see section A below. The AT command is followed by a setup of the
PPP connection between the MT and the TE, which are not included in the figure.

2. The MT sends the “ Activate PDP Context Request” to the SGSN. The message includes various parameters of which
the “APN” (Access Point Name) and the “ Requested PDP Address’ are of interest here. The MS may use APN to select
areference point to a certain external network and/or to select a service. APN isalogical name referring to the external
packet data network and/or to a service that the subscriber wishes to connect to. The “Requested PDP Adress’ should
be omitted for all MS susing Mobile IP. Thisis done irrespective of if the MT has a permanently assigned Mobile IP
address from its Maobile IP home network, a previously assigned dynamic home address from its Mobile |P home
network or if it wishes the Mobile P home network to allocate a“new” dynamic home address.

A. The SGSN will base the choice of GGSN on the APN that is given by the M S.

The APN consists of two parts: the Network D and the Operator ID. If no APN isgiven and PDP typeis“IP’, the
SGSN chooses a suitable GGSN according to operator’s configuration of the SGSN. Similarly, a Network ID of the
format vvv (one label, no dots) can be used to specify any GGSN with a specific service (vvv), e.g. Internet access,
gateway for voice over IP, Mobile IP FA. If the SGSN is not configured to identify the requested service it may try with
aDNS interrogation for vvv.current-operator.current-country.gprs or, if that is not successful, with vvv.home-
operator.home-country.gprs, where the home parameters are taken from the subscription data.

3. The SGSN requests the selected GGSN to set up a PDP Context for the MS. The PDP address and APN fields are
the same as in the “ Activate PDP Context Request” message.
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4. A Create PDP Context Response is sent from the GGSN/FA to the SGSN. If the creation of PDP Context was
successful, some parameters will be returned to the SGSN, if not, error code will be returned. 1f the GGSN has been
configured by the operator to use a Foreign Agent for the requested APN, the PDP adress returned by the GGSN shall
be set to 0.0.0.0. indicating that the PDP adress shall be negotiated by the M S with a Home Agent after the PDP context
activation procedure.

5. The Activate PDP Context Accept message is sent by the SGSN to the M S and contains similar information as the
Create PDP Context Response message.

6. The Agent Advertisement [10] isan ICMP (Internet Control Message Protocol) Router Advertisement message with
amobility agent advertisement extension. The latter part contains parameters of the FA that the mobile node needs,
among those are one or more care-of addresses that the FA offers. This message should be sent, in the UMTS/GPRS
user plane, as an I P limited broadcast message, i.e. destination address 255.255.255.255, however only on the TEID for
the newly arrived M Sto avoid broadcast over the radio interface.

7. The Mobile IP Registration Request is sent from the mobile node to the GGSN/FA across the GPRS/UMTS
backbone as user traffic. The mobile node includes its (permanent) home address as a parameter [10]. Alternatively, it
can request atemporary address assigned by the home network by including the Network Access Identifier (NAI) ina
Mobile-Node-NAI Extension [12][11].

8. The FA forwards the Mobile | P Registration Request to the home network of the mobile node, where it get processed
by aHome Agent (HA). Meanwhile, the GGSN/FA needs to store the home address of the mobile node or the NAI and
thelocal link address of the MS, i.e. the TEID.

9. The Registration Reply is sent from the home network to the FA, which extracts the information it needs (e.g. the
home address of the mobile node if allocated by the home network).

10. The FA forwards the message to the mobile node in the UMTS/GPRS user plane. Asthe FA/GGSN knows the
TEID and the NAI or home address, it can passit on to the correct MS. A home adress of the MS allocated by the home
network is sent to the SGSN by means of the “GGSN-Initiated PDP Context modification procedure” described in
[23.060]
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5 UMTS to UMTS handover for circuit switched
services

For UMTSto UMTS Inter-MSC Hand Oever / SRNS relocatlon the GSM-MAP E interfacei/f transporting BSSAP
RANAP messages w ry . ndever-shall be used.

[Ed note: signaling flows are to be provided and be in line with “GSM to UMTS handover for circuit switched
services'’]
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4.10 Cell Broadcast Service in UMTS

The Cell Broadcast Service (CBS) isdefined asa UMTS R99 requirement to guarantee the continuity of the
corresponding GSM services. It shall be provided seamlessly (asfar as the user or the users terminal equipment is
concerned) across the UMTS and GSM network.

4.10.1 Network Architecture

Figure 4-45a proposes a straight forward adoption of the GSM cell broadcast architecturein UMTS.

The basic network structure replaces the GSM BSS with the UTRAN containing the RNC and the Node B. The cell

| broadcast center (CBC) is part of the core network and connected via the luBCe reference point to the RNC. On the
logical interface between the CBC and the RNC a mandatory protocol shall be defined to meet the requirements defined
in 3GPP TS 23.041. Based on this architecture and the current requirements for cell broadcast the core network
elementslike MSC, VLR, HLR etc are not involved for the service delivery.

: UTRAN
UE Node B Broadcast
RNC Center
Node B
VE I E (CBC)
: lub : :
Uu luBC 1

Figure 4-45a: Architecture for the Cell Broadcast Service in UMTS

| luBCe is the reference point between the CBC and the RNC. The protocol stack between the CBC and the RNC is given
in figure 4-45b.

CB Appl. 1 CB Appl. 1
CB Appl. 2 CB Appl. 2/3 CB Appl. 3
TCP/UDP TCP/UDP

IP IP

L2 L2

L1 luBC L1

UE RNC CBC

Figure 4-45b: Protocol architecture for the Cell Broadcast Service

CB Appl 1 provides the description of the information passed from the CBC to the UE at the highest layer. Thisis not

3GPP
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changed by the RNC. CB Appl. 2 provides the lower level UE function and CB Appl 3 runs between the CBC and RNC.
The protocol primitives of the CB application are described in TS23.041.

The Layer 4 between RNC and CBC (UDP or TCP) shall be selected depending on the requirements of the CB
Application 3.

It should be possible for one CBC to reach every RNC of one PLMN. It should be possible that an RNC is connected to
at least two CBC at the same time (the "normal” one asin GSM and a second one for LCS).

Note that even if CBSis supported by a separate protocol suite over the [uBCe reference point it shall be possible to
share the transport resources of the lu interface (i.e. ATM/AALS/IP) as shown in Figure 4-45c.

CB Appl. 1 CB Appl. 1
CB Appl. 2 CB Appl. 2/3 CB Appl. 3
TCP/UDP TCP/UDP

IP IP P IP

AAL5 AAL5 L2 L2

ATM luBC ATM L1 L1

UE RNC Routing Node CBC

(e.g. 3G-SGSN)

|  Figure 4-45c: Possible mapping of the luBCe reference point onto the transport resources of the Iu
interface

3GPP
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4.3.14.2.3 4.3-14.2.3-SRNS relocation (UE connected to a single CN node, 3G_SGSN)
followed by Location Registration in new Location Area

Thisisdescribed in TS 23.060.
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4.3.133 MM System Information

The system information that is needed for the Mobility Management functionality contains parameters such as:
MCC, MNC, LAC, RAC, Periodic Location Area Update timer, and Periodic Routing Area Update timer.

Ineach UMTS cell (UTRAN cell) the network broadcasts MM system information on the broadcast channel. In RRC
idle mode, when the UE camps on one cell, it receives all MM system information valid for this cell on the broadcast
channel of the cell. The received MM system information is then the “current MM system information”.

In RRC connected mode, it isthe responsibility of the SRNS to control the current MM system information valid for the
UE. At any changes, the established RRC connection is used for transferring the new MM system information to the
UE. E.g. at SRNSrelocation, the new SRNS shall have logic for sending applicable MM system information to the UE.
Thisinformation is determined by e.g. the Location Areas and the Routing Areas handled by the respective CN node to
which the SRNS can set up lu signalling connections. At reception of new MM system information from the SRNC on
the established RRC connection, the UE uses this new information as the “current MM system information”. (Note that

the MM system information need not necessarily be sent for every SRNSs relocation, nor doesit prelude MM system
information being sent on other occasions.)

At the RRC connection establishment, the UE uses the broadcasted MM system information of the cell where the
establishment is made as the “current MM system information”.

When the UE leaves the RRC connected mode and enters RRC idle mode, the UE uses the broadcasted MM system
information of the chosen cell, which is determined by the UE idle mode cell selection/re-selection process that is then
performed, as the “current MM system information”.

The“current MM system information” is used by the MM functionality in the UE respecting the rules for the UE

service state of the respective MM state machine, see’ 7.3.3 MM functionality in different UE service states* and
7.3.6 Service registration and location update *.
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In RRC Idle modeit is the broadcasted MM system information (e.g. information about the present Location Area and
present Routing Area) that determines when the UE initiates a location registration procedure towards the CN. An UE in
state CS-IDLE will in RRC Idle mode, initiate Location Area update towards the CN when crossing LA border. An UE
in state PS-IDLE will in RRC Idle mode initiate Routing Area update towards the CN when crossing RA border.

In RRC Connected mode, the UE receives the MM system information on the established RRC connection. (l.e. the
broadcasted MM system information is not used by the UE in the RRC connected mode.) An UE in state CS-IDLE will,
in RRC Connected mode, initiate Location Area update towards the CN when receiving information indicating a new
Location Area. An UE in state PS-IDLE will, in RRC Connected mode, initiate Routing Area update towards the CN
when receiving information indicating a new Routing Area. An UE in state CS-CONNECTED will, in RRC Connected
mode, not initiate Location Area update towards the CN. An UE in state PS- CONNECTED will, in RRC Connected
mode, not initiate Routing Area update towards the CN.

In CS-DETACHED mode the UE will not initiate any Location Area update and this independent of the RRC mode. In
PS-DETACHED mode the UE will not initiate any Routing Area update and this independent of the RRC mode.

In additional to normal location registration when changing registration area, the UE may (network options) perform CS
periodic registration when in CS-IDLE state and PS periodic registration when in PS-IDLE state. The respective
periodic registration may be on/off on Location Area respective Routing Area level.

On the Mobility Management level, IMSI and CS related TMSI are used as UE identities in the CS service domain, and
IMSI and PS related TM S| are used as UE identities in the PS service domain. The IMSI is the common UE identity for
the two CN service domains.

A signalling connection between the UE and the CN refersto alogical connection consisting of an RRC connection
between UE and UTRAN and an lu signalling connection (“one RANAP instance”) between the UTRAN and the CN
node. The CS service domain related signalling and PS service domain related signalling uses one common RRC
connection and two lu signalling connections (“two RANAP instances’), i.e. one lu signalling connection for the CS
service domain and one lu signalling connection for the PS service domain.

4.3.1.1 Use of combined procedures for UMTS

The use of separated PS and CS mobility mechanisms within the UE and within the CN may lead to non-optimal usage
of the radio resource (for example a UE in PSidle and CSidle state would perform both location updates (for the CS
mechanism) and Routing area updates (for PS mechanisms)).

UMTS should optimise the use of radio resources., The use of combined updates (similar to the current GSM/GPRS Gs
combined update mechanism) may enable this. To offer flexibility in the provision of mobility management for UMTS,

it should be possible to use combined mechanisms for location management purposes as well as for attach/detach status
purposes.

From the UE perspective it should be possible for the UE to perform combined update mechanisms (operator option).
UMTS Phase 1 R99 terminals should support the use of both combined and separate mechanisms. The support of this
feature by all UMTS mobiles will also ease evolution of UMTS MM in the future.

In the UMTS specifications the RAN will not co-ordinate mobility management procedures that are logically between
the core network and the MS. This includes: location management, authentication, temporary identity management and
equipment identity check.

4.3.2 Description of the Location Management and Mobility Management
Concept

4.3.21 Area concepts

For the mobility functionality four different area concepts are used. Location Area and Routing Areain the CN as well
as UTRAN Registration Area and Cell areasin the UTRAN.
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Area Concepts
(Cells are not shown)

<---—---- »RA(s) handled by one
<4—» LA(s) handled by one
D »LA(s) and RA(s) handled by one

Figure 4-10: Relationship between different areas.

43.2.15 Hierarchical tracking concept
A packet UE (in RRC connected mode) is tracked at the cell level by RNC during an active connection.

A packet UE (in RRC connected mode) is tracked at the URA level by RNC when no data are actively transfer, and the
probability of datatransfer is quite high.

A packet UE (in PS-Idle state) istracked at the Routing Arealevel by SGSN when no data is actively transfered and the
probability of data transfer is quite low.The network operator should be able to optimise paging and updating load by
controling the size of the different areas and the probability of datatransfer (controlled by the RRC_connection_release
timer). For example, one operator may decide that URA are small, and that RRC connection are released after a
relatively short time of inactivity, so that most attached packet UE are tracked inthe Routing Arealevel (optimum for
packet UE mainly using client-server type of service).

Another operator may decide that URA are large, and that RRC connection are released only if RRC connection islost,
so that most attached packet UE are tracked at the URA level.

The procedure for the releasing of the RRC connection can be found in 23.060 under the lu release procedure. The URA
update procedures can be found in 25.331.

4.3.3 Relationship between MM and SM states for an UE

When a UE is attached to PS service, it may have or not some PDP context established.

If the UE has no PDP context established (SM-Inactive), no radio access bearer are established for PS service. The UE
isin RRC connected mode, only if the state is UMTS CS-CONNECTED state or UMTS PS-CONNECTED state (i.e.
only a PS signaling connection is established).
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If the UE has at |east one PDP context established (SM-Active), the UE may bein UMTS PS-CONNECTED state or in
UMTSPS-IDLE state.

3GPP



3G TS 23.121 version 3.2.0 31 3G TS 23.121 V3.2.0 (2000-01)

UE SRNS New 3G_ HLR Old 3G-
MSC/VLR MSC/VLR

1. RRC connection
establishment

1. LA Update Reqg.(old
LAI, old TMSI)

$ >

2. Send Identification Req.(TMS)

2. Send Identification Ack.(IMSI, triplets)

3. Security Functions
< P« L

4. Update Location

P 5. Cancel Location

5. Cancel Location Ack

< 6. Insert Subscriber Data

6. Insert SubscriberDataAck
g

7. Upd. Location Ack
<

8. Location Update Accept
(new LAI, new TMSI)

¢
9. TMSI reallocation
complete (new TMS)
>
10. RRC 10. Release
connection
release
- >

Figure 4-17: Interface information transfer for location update when changing VLR area

* The RRC connection is established, if not already done. The UE sends the initial message L ocation Area Update
Request (old TM S, old LAL, etc.) to the new 3G_MSC/VLR. Theold TMSI and the old LAI are assigned datain
UMTS. The SRNS transfers the message to the 3G_MSC/VLR. The sending of this message to 3G_MSC/VLR
will also |mpIy estabhshment of asgnallmg connectlon between SRNS and SG MSC/VLR for the concerned

LAC of the cell Where the message Was recei ved before passing the message to the MSC.

¢ Thenew 3G_MSC/VLR sends an Send I dentification Request (old TMS) to the old 3G_MSC/VLR to get the
IMSI for the UE. (The old LAI received from UE is used to derive the old 3G_MSC/VLR identity/address.) The
old 3G_MSC/VLR responds with Send Identification Ack. (IMSI and Authentication triplets).

«  Security functions may be executed.

e Thenew 3G_MSC/VLR inform the HLR of the change of 3G_MSC/VLR by sending Update Location (IMSI,
MSC address, VLR number) to the HLR.

¢ TheHLR cancels the context in the old 3G_MSC/VLR by sending Cancel Location (IMSI). The old
3G_MSC/VLR removes the context and acknowledges with Cancel Location Ack .

¢ TheHLR sends Insert Subscriber Data (IMSI, subscription data) to the new 3G_MSC/VLR. The new
3G_MSC/VLR acknowledges with Insert Subscriber Data Ack.

¢ The HLR acknowledges the Update L ocation by sending Update L ocation Ack. to the new 3G_MSC/VLR.
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¢ TheRRC connection is established, if not already done. The UE sends the initial message Routing Area Update
Request (old P-TMSI, old RAL, etc.) to the new 3G_SGSN. The old P-TM S| and the old RAI are assigned data
in UMTS. The SRNS transfers the message to the 3G_SGSN. The sending of this message to 3G_SGSN will
also imply establishment of a signalling connection between SRNS and 3G_SGSN for the concerned UE. The

UTRAN shall add the RAC and the LAC of the cell where the message was received before passing the message

to the SGSN.

e Thenew 3G_SGSN send an SGSN Context Request (old P-TM S, old RALI) to the old 3G_SGSN to get the IMS
for the UE. (The old RAI received from UE is used to derive the old 3G_SGSN identity/address.) The old
3G_SGSN responds with SGSN Context Response (e.g. IMSI, PDP context information and Authentication
triplets).

e Security functions may be executed.

e Thenew 3G_SGSN informs the HLR of the change of 3G_SGSN by sending Update GPRS Location (IMSI,
SGSN number, SGSN address) to the HLR.

¢ TheHLR cancelsthe context in the old 3G_SGSN by sending Cancel Location (IMSI). The old 3G_SGSN
removes the context and acknowledges with Cancel Location Ack.

e TheHLR sends Insert Subscriber Data (IMSI, subscription data) to the new 3G_SGSN. The new 3G_SGSN
acknowledges with Insert Subscriber Data Ack.

« The HLR acknowledges the Update GPRS L ocation by sending Update GPRS Location Ack. to the new
3G_SGSN.

« Thenew 3G_SGSN validate the UESs presence in the new RA. If dueto regional, national or international
restrictions the UE is not allowed to attach in the RA or subscription checking fails, then the new 3G_SGSN
rejects the Routing Area Update Request with an appropriate cause. If al checks are successful, then the new
3G_SGSN responds to the UE with Routing Area Update Accept (new P-TMSI, new RAI, etc.).

« The UE acknowledges the new P-TMSI with Routing Area Update Compl ete.

« When the location registration procedure is finished, the 3G_SGSN may rel ease the signalling connection
towards the SRNS for the concerned UE. The SRNS will then release the RRC connection if thereisno
signalling connection between 3G_MSC/VLR and SRNS for the UE.

4.3.14.1.3 Periodic Registration towards both CN nodes without use of Gs

This example shows Periodic Registration to both the 3G_MSC/VLR and the 3G-SGSN (i.e. no change of registration
areas) when the UE isin MM idle state and registered in both the 3G_SGSN and the 3G_MSC/VLR.

Theillustrated transfer of MM signalling to/from the UE uses an established RRC connection. This RRC connection
will be established, isin this case, only for the two registration procedures towards the 3G_SGSN and 3G_MSC/VLR.

For each indicated MM message sent to/from UE, the CN discriminator indicates either 3G_ SGSN or 3G_MSC/VLR.
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431414 Periodic Registration with use of GS/lUMSC
e | RNS UMSC/3G-SGSN

RRC connection establishment
4 |

Routing Area Update (old RAI, P-TMSI, P-TMSIS)
_Routing Area Accept (RAI| P-TMSI, P-TMSIS)
-

Release

-

RC connection release -

R
d
- Ll

Figure 4-20: Periodic update procedure when the MS is attached for both CS and PS services
An RRC connection is established for the periodic registration. Note that this procedure isinvoked only when the UE is

in MM-idle state. The UE sends a Routing Area Update to the UMSC. The UMSC authenticates the P-TMSI signature.
If the update is successful it sends a Routing Area Accept message. The RRC connection is then released.

431415 UE initiated Combined Detach Procedure when using Gs/[UMSC

The UE-Initiated Detach procedure when initiated by the UE isillustrated in Figure 4-21. Each step is explained in the
following list.

UE UMSC GGSN

1. Detach Request

> 2. Delete PDP Context Requeict

% Delete PDP Context Response
ﬁ Detach Accept

Figure 4-21: UE-Initiated Combined Detach Procedure (The procedure for combined detach when
using Gs is as defined in GSM 03.60)

¢ 1) The UE detaches by sending Detach Request (Detach Type, Switch Off) to the UM SC. Detach Type indicates

which type of detach that isto be performed, i.e., PS Detach only, CS Detach only or combined Detach. Switch
Off indicates whether the detach is due to a switch off situation or not.

‘ ¢ If PSdetach, any active PDP contextsin the GGSNs regarding this particular UE may be deactivated. Fhisis
FFS

e If Switch Off indicates that the detach is not due to a switch off situation, the UM SC sends a Detach Accept to
the UE.

3GPP



3G TS 23.121 version 3.2.0 45 3G TS 23.121 V3.2.0 (2000-01)
Ready/MM-connected
Standby/Idle state state
RA Update RA Update, cell update
MM MM MM MM
GPRS RR ‘ RR ‘BSSGb‘ BSSGb RR ‘ RR ‘BSSGb‘ BSSGb
MS BSC SGSN MS BSC SGSN
RA Update
MM MM MM MM
3GPSMM RRC ‘RRC‘RANAP‘ RANAP| [={= (O} — ‘RRC‘RANAP‘ RANAP
URA and cell
UE RNC SGSN UE updating, RNC SGSN
Handover
LA Update
MM MM MM MM
CS MM
RRC ‘RRC‘RANAP‘ RANAP RRC|——— ‘RRC‘RANAP‘ RANAP
UE RNC MSC ug  Handover RNC MSC

Figure 4-31 The states written in italics correspond to those defined in GSM with GPRS.

4.3.14.3.1 PS -idle state

The RA update procedureis utilised to update the whereabouts of the UE into SGSN. The updating into SGSN takes
place irrespectively of the CSMM statein MSC.

4.3.14.3.2 PS -connected state

The URA and cell updating and handover procedures presented in Figure 4-31 are based on UMTS YY.03 [2]. In brief,
theaimin[2] isto introduce functionality that caters for the same functionality as standby/ready in GPRS. The RRC
shall be designed in such afashion, which allows the state of the RRC connection to define the level of activity
associated to a packet data connection. The key parameters of each state are the required activity and resources within
the state and the required signalling prior to the packet transmission. The operator configurable
RRC_connection_release timer can be used to release RRC connections in case of very low level of activity and in case
the QoS requirements e.g. delay requirement allow the release of the RRC connection.

The cell update and URA update between UE and RNC are used when the UE isin RRC common channel state, i.e.,
when the above mentioned parameters allow to scale down the resources reserved for the UE (for a more detailed
description on this, see[2]). For example, the purpose of the cell update procedureisto allow the UE to inform its
current location in the corresponding RRC state. According to [2] the cell update procedure replaces handover in the
corresponding RRC substate.

A significant deviation from GPRS is the introduction of the handover procedures for connections supporting traffic into
IP domain (in RRC cell connected state, see [2]).

The UE movesto PS-IDLE statein case of expiry of RRC_connection_release timer or an RRC connection failure.

3GPP



3G TS 23.121 version 3.2.0 45 3G TS 23.121 V3.2.0 (2000-01)

4.3.15 Combined update towards the HLR for a combined 3G-
(MSC/VLR+SGSN) configuration

Note: Combined location update procedures are not a high priority architectural requirement for UMTS R99.

4.3.15.1 Motivation

In order to optimise the signalling load within the network, reduce operating and maintenance costs and creating the
possibility to combine cs and ps handover it is essential to open the door in the specifications for combined 3G-
(MSC/VLR+SGSN) solutions.

4.3.15.2 Technical description
For the area concept discussed for the time being, four different cases have to be distinguished:
- change of UTRAN Registration Area (URA) within the same Routing Area (RA)
- change of URA and RA within the same Location Area (LA)
- change of URA, RA, or LA within the same node
- change of URA, RA, or LA, and node

For a combined 3G-(MSC/VLR+SGSN) node only in case 4 the UE's HLR has to be updated. If the UE isidle mode for
the packet and circuit switched traffic a combined 3G-(M SC/VLR+SGSN) node will run the location update procedure
jointly for the UE’'s CS and PS domain resulting in one combined location update message, see Figure 4-32.

HLR

Qv

3G_(MSC/
VLR+SGSN)

RNC

NodeB

UE

QD @D

Figure 4-32 Combined MM Instance For a Combined 3G-(MSC/VLR+SGSN) Node

Split nodes may have to run one specific location update procedure for any of the two domains resulting in two separate
location update messages, see Figure 4-33.
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a) Networks which provide the functionality of CS Service Domain and PS Service Domain.
b) Networkswhich only provide the functionality of the CS Service Domain.
¢) Networks which only provide the functionality of the PS Service Domain.
The following terminal configurations shall be allowed:
a) Terminalswhich are able to access both to the CS Domain and PS Domain.
b) Terminalswhich are only able to access to the PS Domain.
¢) Terminalswhich are only able to access to the CS Domain.

It shall be noted that e.g. terminal which is only able to access to the PS Domain supports only mobility management,
protocols etc. of that particular domain. The different configurations given above shall not prevent CS-type services
from being delivered over the PS domain.

5 UMTS to UMTS handover for circuit switched
services

For UMTSto UMTS Inter-M SC Handover the GSM E i/f transporting BSSAP messages with necessary modifications
for GSM to UMTS Handover shall be used.

[Ed note: signaling flows are to be provided and be in line with “GSM to UMTS handover for circuit switched
services']

6 Interoperability between GSM and UMTS

The requirements for GSM - UMTS interoperability is defined in 22.129.

UMTS s asystem supporting handovers between GSM and UMTS in both directions. To support these handovers
effectively, the following is required from a dual mode M S/UE supporting simultaneous | SDN/PSTN and packet service
in GSM/UMTS:

Depending upon the solution adopted for GSM-UMTS handover, the M SUE supporting simultaneous |SDN/PSTN and
packet service may be required to perform appropriate update into CN depending on the activity of the UE once the
handover between GSM and UMTS is completed. This update is needed to avoid any severe interruptions on the
accessibility of packet services after the handover.

The nature of the update to be made after the handover in both direction, i.e., from GSM to UMTS and from UMTS to
GSM, from MS/UE depends on the activity of the UE in the following way:

ISDN/PSTN connection: RA update only (if RA is changed)

Packet connection: LA and RA update (if RA and LA are changed)

Both ISDN/PSTN and packet connection: RA update only (if RA is changed)
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4.8 Location of the IP compression function in UMTS

48.1 Functional role of SNDCP / PDCPL3CE

Out of the functions devoted to SNDCP in 2G network, only header compression and X 1D negotiation functions need to
| be considered in UMTS. Hence the term L3CGE-Packet Data Convergence Protocol (PDCP) is introduced.

: his: : : onalityf

4.8.2 Position for header compression

RNC position for header compression is the best place because:

differential header compression algorithms work better if they are located in the place where packets are more likely to
be discarded (after having discarded packets the compression algorithm can send a packet with full headerl). This place
isthe RNC (where the queues for downstream packets waiting for radio resources are located).

The compression entity is as close as possible to the reliable link (as in 2G) which in this case is the RLC. Therefore it
can be stated that a faster recovery of packetsis possible after loss of packetsin the radio interface and this solution will
therefore minimize the amount of buffering in the UE and network.

the compression can be optimized for the used RAN.

It increases the possible data rates that can be achieved: Locating the compression function in the RAN defers the SGSN
from the task of opening and processing packets

efficient inter-system hand-over can be supported
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6.1 Circuit Switched Handover and Roaming Principles

Introduction of a UMTS Core Network necessitates the inter-connection with legacy systems to allow inter-PLMN
roaming and handover.

For ease of convergence with the existing networks and the introduction of dual mode handsets, roaming and handover
to/from UMTS should be performed in the simplest manner that requires as little change as possible to the legacy
networks and standards, i.e. inter-M SC handover functionality.

These principles provide — from a user perspective — transparency of handover and roaming. In addition, operators
providing UMTS services should also alow access to legacy networks using existing subscriber profiles and network
interfaces.

Illustrated in Figure 6-1 shows the introduction of a UMTS Core Network for UMTS phase 1 network configuration.
Notice that it leaves the current GSM specifications mainly untouched whereupon the UMTS core network acts towards
the GSM MSC like a GSM MSC by providing for example MAP/E for handover purposes. Further, it should be
observed that GSM subscriptions belong to the HLR whilst UMTS subscriptions exist in the HLR release 99..

UTRAN BSS
MAP MAP

UMTS ; GSM

MSC (e.g. MAP) MSC

Other Networks e.g PSTN

Figure 6-1 Inter-Operability between GSM and UMTS

Note: No physical implementation should be taken from the figure. As a further note, no interworking functions are
shown to ease clarity, but however should not be precluded.

From Figure 6-1 it can be seen that the information exchanged over the lu must provide the necessary parameters to
enable the core networks to communicate via for example the MAP interface for handover purposes.

Also note that from the above diagram, existing interfaces are used towards the HLR to alow for subscription
management based on today’ s principles using the already defined user profile, providing seamless roaming between the
2% generation system and UMTS.

The existing GSM handover procedures should be re-used to minimise the effects on existing GSM equipment.

e Theanchor concept in GSM for inter-M SC handover should be used for inter-system handover between UMTS and
GSM.
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e Thesignalling over the A-interface and over the MAP/E-interface should be the same asin GSM
phase 2+ with possibly addition of some new or updated information elements in some messages.

e For the set up of the handover leg (user plane) standard ISUP/POTS should be used in line with the principles used
in GSM.

e The control signalling over the lu-interface at handover between UMTS and GSM should be based on the A-
interface signalling at inter-M SC handover in GSM.

e Thesignalling over the lu-interface at call set up to/from adual mode UMTS/GSM mobile station, shall include
GSM information elements needed for handover from UMTS to GSM.
In the corresponding way the signalling over the A-interface at call set up to/from a dual mode UMTS/GSM mobile
shall include UMTS elements needed for handover from GSM to UMTS.
The data are needed to initiate the handover towards the new BSS/RNC.

e A target cell based on CGl is sent to the MSC from UTRAN at handover from UMTSto GSM. The CGlI points out
the target MSC and target BSC.

e A target cell based on CGl is sent to the MSC from the BSS at handover from GSM to UMTS. The CGlI points out
the target UMTS MSC and target RNC (UMTS M SC does the trandation from CGI to RNC identity).

6.1.1 UMTS to GSM handover for circuit switched services

UMTS to GSM handover for circuit switched servicesis detailed in 23.009.
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UE RNS UMSC MSC BSS
Serving

|
Decision to perform
handover to GSM

1. Relocation Required

2. PREPARE
HANDOVER request

3. Handover Request

4. Handover Request
Acknowledge

5. PREPARE
HANDOVER  response

A

6. Initial Address (IAM)

7. Address Complete (ACM)

8. Relocation Command

9. Handover Command

10. Handover Detect
11. PROCESS-ACCESS-

SIGNALLING request

12. Answer (ANM)

13. Handover Complete

14. Handover Complete

15. SEND-END-
SIGNAL  request

16. |u Release Command

17. lu Release Complete
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UMTS to GSM handover for circuit switched servicesis detailed in 23.009.Fhe signalting-sequence-in-figure 6-3-shows
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UE RNC uUMscC MSC BSS
Target
I
Decision to perform
handover to UMTS
2. PREPARE HANDOVER 1. Handover Required
Request <
3. Relocation Request B
4. Relocation Request
Acknowledge
> 5. PREPARE HANDOVER
Response
6. 1AM
=~ o]
7.ACM
_______________________________ >
8. Handover Command
9. Handover Command
10. Relocation Detect N 11. PROCESS-ACCESS-
»> SIGNALLING
Request
12. ANM
13. Handover Complete |  [FTToToToTooooooooooooooooooooo >
7 14. Relocation Complete
= 15. SEND-END-SIGNAL
Request
> 16. Clear Command
17. Clear Complete
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6.2 Packet Switched Handover and Roaming Principles

The introduction of a UMTS core Network illustrates the requirement for inter-connection with the legacy GSM system
to alow inter-PLMN roaming and handover.

Even though there is no current GPRS deployment, the operator may decide to deploy a GPRS network prior to the
deployment of a UMTS network. Therefore, the introduction of a UMTS Core Network may require to be inter-
connected to the legacy packet network.

Asin the circuit switched case, roaming and handover to/from UMTS should be performed in the simplest manner that
requires as little change as possible to the GPRS network and standards, i.e. inter-GSN handover functionality. In
addition, access is provided to the GPRS network using the existing subscriber profiles and current network interfaces.

A similar figureto Figure 6-1 isillustrated in Figure 6-4. Notice that it also leaves the current GPRS specifications
mainly untouched whereupon the UM TS core network acts towards the GSN like a GSN by providing for example Gn.
Further, it should be observed that GPRS subscriptions belong to the HLR whilst UM TS subscriptions exist in the HLR
release 99.
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UTRAN BSS

1 lu 1 Gb
*y( MAP
SGSN f

Figure 6-4: Inter-Operability between GSNs and UMTS

Note: No physical implementation should be taken from Figure 6-4. As a further note, no interworking functions are
shown to ease clarity, but however should not be precluded.

From Figure 6-4 it can be seen that to provide inter-working between legacy packet switched and UMTS packet
switched services, the information exchanged over the lu must provide the necessary parameters to enable the core
networks to communicate viafor example the Gn interface for handover purposes.

Also note that from the above diagram, the same principles are used as in the circuit switched services to provide
seamless roaming.

6.2.1 Implications

¢ The active PDP context resides in the same GGSN even after a handover between GSM and UMTS (both
directions). This correspondsin principle to the anchor concept on the circuit switched side, but note that
whereas packet sessions are long lived, the anchor MSC remains only for the duration of a CS call (typically
much shorter than a packet session).

¢ Assuming aninternal structurein UMTS CN that contains logical GGSN and SGSN nodes, the signalling over
the inter-system GGSN-SGSN interface should be ajoint evolution of Gn for the GSM system and UMTS. |.e,,
when Gn evolves in the sequence of GSM releases, Gn should include any new or updated information necessary
for interoperation.

¢ The corresponding SGSN-SGSN inter-system interface (also Gn) should also be evolved together. However, in
this case the changes relative to the current GPRS release may possibly be more profound.

6.2.2 Signalling procedures

The signalling procedures shows how handover UMTS <-> GSM GPRS can be done. The parameters carried by each
message is not complete and shall be seen as examples of important information carried be the messages.

The signalling sequences shows the case when the UMTS 3G_SGSN and the GPRS 2G_SGSN are located in separate
“physical” nodes.

If the 3G_SGSN and 2G_SGSN are located within the same "physical” node, no signalling are needed between
3G_SGSN and 2G_SGSN.
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For handover in the UMTS to GSM GPRS direction the intention is to re-use the handover principles of GSM GPRS
today in order to limit the changesin GSM GPRS and to take the changesif any on the UMTS side. The below specified
messages is standard GSM 2+ messages (when applicable)

6.2.2.1 Handover from UMTS to GSM GPRS

Handover from UMTS to GSM GPRS is detailed in 23.060.

| UE| [Bss| |sRns new old GGsN |[ HLR
\ 2G_SGSN| | 3G_SGSN

1. Decisiagn to
Perform handover

—

2. Routing Area Update Reques
3. SGSN Context Request
—>

<4. SRNS Context Request

4. SRNS Context Response

>
5. SGSN Context Response
o

6. Security Functions
- | >

7. SGSN Context Acknowledge

8. lu Release Command

8. lu Release Complete

>
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

<13. Update GPRS Location ack

<14. Routing Area Update Accept

15. Routing Area Update Cor& ete
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6.2.2.2 Handover from GSM GPRS to UMTS
Handover from GSM GPRS to UMTS is detailed in 23.060.
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L ue| [Bss| [srng new old GGSN_||__HLR
‘ 3G _SGSN| | 2G_SGSN

1. Decision tgerform

2.X_Routing ArealUpdate >
| 3. SGSN Cgntext

ﬁ SGSN Context

< 4, Security > >
. RAB Asdgnment Request

Setup radio

|5.RAB Ag gnment Respanse
6. SGSN antext

Note 1

7. Update PDP Context

>

l Update PDP Context
8. Update GPRS

ﬁ Cancel

9. Cancel Ack

40. Insert Subscriber

10. Insert Subscriber  Ack

41. Update GPRS Ack
42.x Routing Area Update

13.x_Routing Area Update
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Annex A (Informative)Reduction of UMTS signalling

A.1.1 GLR Concept

The benefit of the Gateway Location Register (GLR) is the reduction in signalling traffic between networks. GLR isan
optional network element which shall not affect the MAP protocol.

Al1l1 Overview of the GLR Concept

The GLR is a node between the VLR and the HLR, which may be used to optimise the handling of subscriber location
data across network boundaries.

In Figure 1, the GLR interacts with HLRa and VLRb for roamers on Network B. The GLR is part of the roaming
subscriber's Home Environment. When a subscriber to HLRa is roaming on Network B the GLR plays the role of an
HLR towards VLRb and the role of a VLR towards HLRa. The GLR handles any location change between different
VLR service areasin the visited network without involving HLRa.
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