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4.3.12.2.3 SRNS relocation (UE connected to a single CN node, 3G_SGSN) followed by
Location Registration in new Location Area

This example shows SRNS rel ocation when source RNC and target RNC are connected to different 3G_SGSN. Figure
33 and Figure 35 illustrate the situation before respective after the SRNS relocation and |ocation registration. Figure 37
illustrates the signalling sequence where each step is explained in the following list.

Figure 33 Before the SRNS relocation and location registration

Before the SRNS relocation and location registration the UE is registered in SGSN1 and in MSC1. The UE isin state
MM connected towards the SGSN1 and in state MM idle towards the MSC1. The RNCL1 is acting as SRNC and the
RNC2 isacting as DRNC.

Figure 35 After the SRNS relocation and location registration

After the SRNS relocation and location registration the UE is registered in MSC2 and in SGSN2. The UE isin state
MM connected towards the SGSN2 and in state MM idle towards the MSC2. The RNC2 is acting as SRNC.

At SRNS relocation:
The source and target SGSN exchange CN level information (CN classmark, list of established PDP contexts)

The source and target SRNC exchange UTRAN level information (UTRAN classmark,...) and information used to
ensure that no user packet islost nor duplicated during the SRNS relocation procedure
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resulting in a change of registered location and followed by location registration in new Location

"Resourcereservation” Phase

Area.

During this phase, the transmission of packets between GGSN and UE through the source SRNC goes on.

1)

2)

information that the SRNC relocation will (in this case) result in change of SGSN.

The SGSN will then send a Forward SRNC relocation request to the applicable SGSN, SGSN2, including
the information received from the Source SRNC and necessary information for the change of SGSN (e.g.
MM context, PDP context). The PDP context information contains the list of the PDP context (including

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 messages to the SGSN1. This message includes parameters
such astarget RNC identifier and an information field that shall be passed transparently to the target RNC.

Upon reception of SRNC Relocation required message the SGSN1 determines from the received
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PDP type, requested / negotiated QoS) currently established by the UE along with the address of the
associated GGSN. It does not contain any information linked with packet transmission (sequence numbers)
because such information is under the responsibility of the UTRAN

3) The SGSN2 sends a SRNC Relocation Request message to the target RNC. This message includes
information for building up the SRNC context, transparently sent from Source SRNC (e.g. UE id., no of
connected CN nodes, UE capability information), and directives for setting up lu user plane transport
bearers.

When the lu user plane transport bearers have been established, and target RNC completed its preparation
phase, SRNC Relocation Proceeding 1 message is sent to the SGSN2.

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 is sent from SGSN2 to SGSN1. This
message indicates that necessary resources have been allocated for the SRNC relocation: SGSN2 / target
RNC are ready to receive from source SRNC the downstream packets not yet acknowledged by UE. The
Forward SRNC Relocation Response message contains the | P address(es) (possibly one address per PDP
context) on which SGSN2 iswilling to receive these packets.

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 Proceeding 2 message to the Source RNC. . This message contains the | P address(es) (possibly
one address per PDP context) on which to send the downstream packets not yet acknowledged by UE.

" Actual hand-over of Serving RNC" Phase

6) When the source RNC has received the SRNC Relocation Proceeding 2 message, the source RNC sends a
SRNC Relacation Commit message to the target RNC(list of (SNU, UP_RLC ack, SND)). SND isthe GTP
sequence number for the next downlink packet received from the GGSN. SNU isthe 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 UE (i.e. the Receive
State Variable V(R) for all RLC SAPI in acknowledged mode). The source SRNC starts atimer T3-
TUNNEL , stops the exchange of the packets with the UE (point (a)), and starts tunnelling the buffered
downstream packets towards the target SRNC. The target RNC executes switch for al bearers at the earliest
suitable time instance.

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

Restarts the RLC connections. This includes the exchange between the target SRNC and the UE of the
UP_RLC_Ack and DOWN_RLC _ACK.DOWN_RLC_ACK confirms al 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 rel ocation procedure. From now on the exchange of the packets with the UE can
restart (point (b)).

Sends New MM System Information to the UE indicating e.g. relevant Routing Area and Location
Area. A new RAI triggers a routing area update procedure. Additional RRC information may thenalso |
be sent to the UE, e.g. new RNTI identity. This may trigger alocation update procedure (see 12)

8) Immediately after a successful switch at RNC, target RNC (=SRNC) sends SRNC Relocation Complete
Detect message to the SGSN2. After sending out the New MM System Information, the target RNC sends
SRNC Relocation Compl ete message to the SGSN2.

9) The UE sends a Routing area update request (old RAI; old P-TMSI; old PTMSI signature, Update type) to
SGSN2 when the New MM System Information included a new RAI.

9)10) Upon reception of thismessageRAU request, the SGSN2 updates the GGSN(s) with a Update PDP
Context Request including the new SGSN address. The GGSN(s) then update the PDP context and return
Update PDP Context Response. The SGSN sends a Complete SRNC Relocation towards the SGSN1.

9)11) At reception of the Complete SRNC Relocation, SGSN1 will send a release indication towards the |
Source RNC. All resources all ocated to this UE by the source RNC are released only when this message has
been received and timer T3-TUNNEL has expired. Before timer T3-TUNNEL expires, all downstream
packets received from the GGSN are sent towards the target SRNC..
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10)12) The SGSN2 informs the HLR of the change of SGSN by sending Update GPRS location (IMSI,
new SGSN address etc.) to the HLR. The HLR cancels the context in the old SGSN, SGSN1, by sending
Cancel Location (IMSI). The SGSN1 removes the context and acknowledges with Cancel Location Ack.
The HLR sends Insert subscriber data (IMSI, subscription data) to the SGSN2. The SGSN2 acknowledges
with Insert Subscriber Data Ack. The HL R acknowledges the Update GPRS location by sending Update
GPRS Location Ack to the SGSN2.

15H13) At reception
Accept messag

Jrnmamad—Reuuﬂg#e&updateeemmandrto the UE Th|s me$ageW|II mclude new RAI and possble also
new P-TMSI. When the UE has made necessary updates it answers with Network-Hitiated-Routing Area

Update Complete.

1214) When receiving new MM system information indicating a new Location Area, the UE will, in this
case, initiate a Location Area update procedure towards the MSC2. This implies that the Location Area
update will be performed in parallel to the above indicated activities related to the SGSN side of the Core
Network.

It has to be noted that the sequence chart of Figure 19 may be further refined.

UE-GGSN Communication path during the SRNS rel ocation procedure

Before point (a), in Figure 37, the connection is established between UE and GGSN via Source SRNC and SGSN 1.

.. [no change to the rest of the chapter]

4.3.1 Location Management and Mobility Management concept overview

.. [no change to the beginning of the chapter]

Figure 11: Overview of the UE registration and connection principles within UMTS for the integrated
CN architecture case when the CN consists of both a CS service domain and an PS service domain
with an UMSC as the main serving node.

The main PS service states are PSS DETACHED, PS-IDLE and PS-CONNECTED. The main CS service states are CS-
DETACHED, CSIDLE and CS-CONNECTED. For the respective service domain there are specific related MM
system information controlling the Mobility Management functionality of the UE

The aim of UTRAN isto offer one unified set of radio bearers which may be used for bursty packet traffic and for
traditional telephony traffic. This leads to the conclusion that only one logical control channel structure will be used for
all kind of traffic. The radio resource handling is UTRAN internal functionality and the CN does not define the type of
radio resource allocated.

The Radio Resource Control (RRC) has two modes, RRC Connected mode and RRC Idle mode. The RRC mode
describes which identity is used to identify the UE. In RRC Idle mode the UE isidentified by a CN associated identity.
In RRC Connected mode the UE is assigned a Radio Network Temporary |dentity to be used as UE identity on
common transport channels. When the UE is allocated dedicated transport channels, it uses the inherent addressing
provided by these transport channels.
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In PS-CONNECTED state the UE isin RRC Connected mode. In CS-CONNECTED state the UE isin RRC Connected
mode.

For the mobility functionality, four different area concepts are used. Location Areas and Routing Areas are used in the
Core Network. UTRAN Registration Areas and Cell Areas are used in UTRAN. Location Areas are related to CS
services. Routing Areas are related to PS services.

One Location Areais handled by one CN node. For an UE that is registered in a Location Area, thisimplies that the UE
isregistered in the specific CN node handling this specific Location Area. One Routing Areais handled by one CN
node. For an UE that isregistered in a Routing Area, thisimplies that the UE is registered in the specific CN node
handling this specific Routing Area. Location Areais used by the 3G_MSC/VLR for paging the UE. Routing Areais
used by the 3G_SGSN for paging the UE. UTRAN Registration Areas and Cell Areas are only visiblein UTRAN and
used in RRC-Connected mode.

For the relations between Location Area (LA) and Routing Area (RA) it shall be possible for the operator to have aLA
and aRA equal (i.e. samecells), aRA asapart of aLA, aLA asapart of RA, and LA and RA independent. In case of
aLA and RA consisting of both UMTS cells and GSM cellsthe GSM defined relations will apply.

In RRC Idle mode it 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. (I.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 CSS=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 L ocation 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, except
during SRNS relocation when RAI in MM system information changes.

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 Arealevel.

On the Mobility Management level, IMS| and CS related TM S| are used as UE identities in the CS service domain, and
IMSI and PSrelated TM S| are used as UE identitiesin 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.

4.3.3 MM functionality in different UE service states

Below are the main UE service states and related MM functionality described. For the determination on when LA or
RA is changed, see chapter on “Handling of MM system information”.

CS service states and related MM functionality:

CS-DETACHED: The UE is not reachable by the network for CS services. The UE does not initiate LA updates at
LA changes and no periodic CS service updates.
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CS-IDLE: The UE isreachable by paging for CS services. The UE initiates LA updates at LA changes. The UE may
initiate periodic CS service updates and this depending on the CS periodic update state of the present LA.

CS-CONNECTED: The UE has asignalling connection for CS services established between the UE and the CN.
The UE does not initiate LA update (even not when the present LA changes) and no periodic CS service
updates.

PS service states and related MM functionality:

PS-DETACHED: The UE is not reachable by the network for PS services. The UE does not initiate RA updates at
RA changes and no periodic PS service updates.

PS-IDLE: The UE isreachable by paging for PS services. The UE initiates RA updates at RA changes. The UE may
initiate periodic PS service updates and this depending on the PS periodic update state of the present RA.

PS-CONNECTED: The UE has asignalling connection for PS services established between the UE and the CN. The

UE does not initiate RA update {even-net-when-the present-RA-changes)-at RA changes, except during SRNS relocation
when RAI in MM system information changes. and-ANo periodic PS service updates.

There may also be aNULL state. In the UE, this state corresponds to power off or maybe a“no SIM” condition. In the
CN, the NULL state correspond to CS-DETACHED and PS-DETACHED

For each state transition there can be several events that triggers the transition. Some of them are described below. Note
that some of these may coincide, e.g. moving from CS-IDLE to CS-DETACHED and moving from PS-IDLE to PS-
DETACHED.

Moving from CS-IDLE to CS-CONNECTED:

The state transition from CS-IDLE to CS-CONNECTED is performed when a signalling connection is established
between UE and CN for CS services. In GSM this state transition is triggered by the message
CM_SERVICE_REQUEST or PAGE_RESPONSE.

Moving from CS-CONNECTED to CS-IDLE:

The state transition from CS-CONNECTED to CS-IDLE is performed when the signalling connection for CS servicesis
released, e.g. at call release and no other CS serviceisongoing. A radio link failure may also trigger this state
transition.

Moving from CS-IDLE to CS-DETACHED:

Thetransition from CS-IDLE to CS-DETACHED may be triggered by some action from the user of the UE but an
expiring timer in the network could aso trigger it. The UE is marked as CS_DETACHED in the CN and then as a
consequence no CS service establishment is possible.

Moving from PS-IDLE to PSSCONNECTED:

The state transition from PS-IDLE to PSSCONNECTED is performed when a signalling connection is established
between UE and CN for PS services.

Moving from PS-CONNECTED to PS-IDLE:

The state transition from PS-=CONNECTED to PS-IDLE is performed when the signalling connection for PS servicesis
released, e.g. at release of a PS service and no other PS service isongoing. A radio link failure may also trigger this
state transition.

Moving from PS-IDLE to PS-DETACHED:

Thetransition from PS-IDLE to PS- DETACHED may be triggered by some action from the user of the UE but an
expiring timer in the network could also trigger it. The UE ismarked as PS DETACHED in the CN and then asa
conseguence no PS service establishment is possible.
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4.3.6.2 Routing area update

Routing area update isinitiated by the UE to inform the PS service domain of the core network that the UE has entered
anew routing area. In case the new routing areaisin an area served by another CN node, the routing area update also
triggers the registration of the subscriber in the new CN node and alocation update for PS services towards the HLR.

Routing area update is only initiated by the UE when the UE isin state PS-IDLE except during SRNS rel ocation when
RAI in MM system information changes, and this independently of the CS state. If the UE is PS-IDLE but RRC
connected, which means that the UE isin CS-=CONNECTED state, routing area update is initiated by the UE when it
enters a new routing area (see also the chapter “Handling of MM system information”).




