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*Rxk* First Proposed Change ******

6.1 Procedure for Intra-MSC Handovers

The procedure for a successful External Intra-M SC handover is shown in figure 7. It is assumed that selection of a
candidate M S has already taken place within the BSS based upon the criteria presented in clause 5. The exact algorithm,
in the BSS, for determining a candidate MSis not addressed in the present document. The procedures discussed do not
make use of the Mobile Application Part (MAP), represented by signalling function 4 in figure 2 and figure 3. The
procedure described in this subclause covers casei).

VIS | == MS

A-Handover-Required

A-Handover-Reguest

A-Handover-Reguest-Ack

A-Handover-Command

RI-HO-Command

RI-HO-Access

A-Handover-Detect

RI-HO-Complete

A-Handover-Complete

A-Clear-Command

A-Clear-Complete

Figure 7: Basic External Intra-MSC Handover Procedure

The successful operation of the procedureis asfollows. When the BSS (BSS-A), currently supporting the M S,
determines that the M S requiresto be handed over it will send an A-HANDOV ER-REQUIRED message to the MSC
(MSC-A). The A-HANDOVER-REQUIRED message shall contain alist of cells, or asingle cdl, to which the MS can
be handed over. Thelig of cells shall be given in order of preference based upon operator determined criteria (These
criteriaare not addressed within the present document and are operator dependent). When the MSC-A receives the A-
HANDOVER-REQUIRED message it shall begin the process of handing over the MSto anew BSS (BSS-B). (NOTE:
BSS-A and BSS-B maybe the same BSS). The MSC-A shall generate an A-HANDOVER-REQUEST message to the
selected BSS (BSS-B). When BSS-B receives the A-HANDOVER-REQUEST messageit shall take the necessary
action to allow the MS to access the radio resource of BSS-B, thisisdetailed in 3GPP TS 08.58 [6] and in

3GPP TS 05.08 [4]. The switching of the radio resource through the necessary terrestria resourcesisdetailed in

3GPP TS 24.008 [10] and 3GPP TS 08.08 [5].

Once resource all ocation has been completed by BSS-B it shall return an A-HANDOVER-REQUEST-ACK. to
MSC-A. When thismessageis received by MSC-A it shall begin the process of instructing the MSto tuneto anew
dedicated radio resource. An A-HANDOVER-COMMAND will be sent by the MSC-A to BSS-A. On receipt of the A-
HANDOVER-COMMAND message BSS-A will send the radio interface message RI-HANDOVER-COMMAND,
containing a Handover Reference number previoudly allocated by BSS-B, to the MS. The MS will then access the new
radio resource using the Handover Reference number contained in the RI-HANDOVER-ACCESS message. The
number will be checked by BSS-B to ensureit is as expected and the correct MS has been captured. If thisisthe correct
MS then the BSS-B shall send an A-HANDOVER-DETECT to MSC-A. When the MSis successfully communicating
with the BSS-B a RI-HANDOVER-COMPLETE message will be sent by the MSto BSS-B. The BSS-B will then send
an A-HANDOVER-COMPLETE message to MSC-A.

NOTE: The A-HANDOVER-REQUEST-ACK from BSS-B contains the complete Radio Interface message that
shall be sent by BSS-A to the MS in the RI-HANDOVER-COMMAND, MSC-A transparently passes this
radio interface message onto BSS-A.

3GPP



After MSC-A hasreceived the A-HANDOVER-COMPLETE message from BSS-B it shall begin to release the
resources allocated on BSS-A. In figure 7 theresource is released by using the A-CLEAR-COMMAND sequence.

In the case of ongoing GSM voice group calls the clearing of resources on BSS-A shall not be used if the resources are
still be used on the down link.

If afailure occurs during the handover attempt, for example A-HANDOVER-FAILURE returned from BSS-A or BSS-
B, then MSC-A will terminate the handover to BSS-B. Under these conditions MSC-A may optionally take one of a
number of actions

i) retry the handover to the same cell;

ii) select thenext cell from the list contained in the A-HANDOV ER-REQUIRED message and attempt a handover
to the new cdll;

iii) await the next A-HANDOV ER-REQUIRED message;

iv) send an A-HANDOV ER-REQUIRED-REJECT to BSS-A, if an A-HANDOVER-COMMAND hasnot already
been sent.

The exact action taken is dependent on whether the failure occurs before or after the A-HANDOVER-COMMAND has
been sent.

In all cases the exigting connection to the MS shall not be cleared except in the case of expiry of the timer for receipt of
A-HANDOVER-COMPLETE.

During the period that the MSis not in communication with the network MSC-A shall queue al appropriate messages.
All messages shall be ddlivered to the MS once communication isresumed . In the case of an Intra-M SC handover on
MSC-B then the messages shall be queued by MSC-B.

In the case of ongoing GSM voice group callsif afailure occurs when handing over a user on a dedicated channd then
the procedures described above may optionally be applied.

ek Second Proposed Change **x**

6.2.2 Intra-3G_MSC GSM to UMTS Handover

The procedure for a successful Intra-3G_MSC handover is shown in figure 9. It is assumed that selection of a candidate
UE/MS has already taken place within the BSC based upon the criteria presented in clause 5. The exact algorithm, in
the BSC, for determining a candidate UE/M Sisnot addressed in the present document. The procedures discussed do
not make use of the Mobile Application Part (MAP), represented by signalling function 4 in figures 4 and 6. The
procedure described in this subclause covers caseii).

In case of subsequent handover the following applies. If 3G_MSC-B supports location reporting a change of Service
Areaand if encapsulated BSSAP signalling is used on the E-interface, 3G_MSC-B shall always initiate the Location
Reporting Control procedure at change of Service Areatowards the target RNS since no request for Location Reporting
can be received from MSC-A. In that case, the Location Reporting Control procedure shall be initiated by 3G_MSC-B
after the Relocation Resource Allocation procedure has been executed successfully.

The change of Service Area shal be reported to MSC-A within an A-HANDOV ER-PERFORMED message.

In the case of ongoing voice group cals, the handover does not take place since voice group calls are not supported in
UMTS.
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Figure 9: Basic External Intra-3G_MSC GSM to UMTS Handover Procedure

The successful operation of the procedureis asfollows. When the BSS (BSS-A), currently supporting the UE,
determines that the UE requiresto be handed over to UMTS it will send an A-HANDOV ER-REQUIRED message to
the 3G_MSC (3G_MSC-A). The A-HANDOVER-REQUIRED message shall contain a single cell, to which the UE can
be handed over. When the 3G_MSC-A receives the A-HANDOVER-REQUIRED message it shall begin the process of
handing over the UE to anew RNS (RNS-B). The 3G_MSC-A shall generate an lu-RELOCATION-REQUEST
message to the selected RNS (RNS-B). When RNS-B receives the lu-RELOCATION-REQUEST message it shall take
the necessary action to allow the UE to access the radio resource of RNS-B, thisisdetailed in the 3GPP TS 25.300
series and the 3GPP TS 25.200 series of Technical Specifications. The switching of the radio resource through the
necessary terrestrial resourcesis detailed in the 3GPP TS 25.430 series and 3GPP TS 25.413[11].

Once resource allocation has been completed by RNS-B, it shall return an lu-RELOCATION-REQUEST-ACK. to
3G_MSC-A. When thismessage is received by 3G_MSC-A it shall begin the process of instructing the UE to tuneto a
new dedicated radio resource. An A-HANDOVER-COMMAND will be sent by the 3G_MSC-A to BSS-A. On receipt
of the A-HANDOVER-COMMAND message BSS-A will send theradio interface message RI-HANDOVER-
COMMAND. The UE will then access the new radio resource. On detection of the UE, the RNS-B shall send an lu-
RELOCATION-DETECT to 3G_MSC-A. When the UE is successfully communicating with the RNS-B an RRC-
HANDOVER-COMPLETE message will be sent by the UE to RNS-B. The RNS-B will then send an lu-
RELOCATION-COMPLETE messageto 3G_MSC-A.

NOTE: Thelu-RELOCATION-REQUEST-ACK from RNS-B contains the complete RRC message that shall be
sent by BSS-A to the MSin the RI-HANDOVER-COMMAND, 3G_MSC-A trangparently passesthis
radio interface message onto BSS-A.

After 3G_MSC-A hasreceived the luU-RELOCATION-COMPLETE message from RNS-B, it shall begin to release the
resources allocated on BSS-A. In figure 9 theresource is released by using the A-CLEAR-COMMAND sequence.

If afailure occurs during the handover attempt, for example, A-HANDOVER-FAILURE returned from BSS-A or
lu-RELOCATION FAILURE returned from RNS-B, then 3G_MSC-A will terminate the handover to RNS-B. Under
these conditions 3G_MSC-A may optionally take one of a number of actions:

i) await the next A-HANDOVER-REQUIRED message;

ii) send an A-HANDOVER-REQUIRED-REJECT to BSS-A, if an A-HANDOVER-COMMAND hasnot already
been sent.

The exact action taken is dependent on whether the failure occurs before or after the A-HANDOVER-COMMAND has
been sent.

In all cases the exigting connection to the UE shall not be cleared except in the case of expiry of thetimer for receipt of
lu-RELOCATION-COMPLETE.
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During the period that the UE is not in communication with the network 3G_MSC-A shall queue all appropriate
messages. All messages shall be ddlivered to the UE once communication isresumed. In the case of an Intra-3G_MSC
GSM to UMTS handover on 3G_MSC-B then the messages shall be queued by 3G_MSC-B.

*kxk* Third Proposed Change ******

6.2.3.1 With no bearer or one bearer

The successful operation of the procedureis asfollows. When the Serving RNS (RNS-A) makes the decision to perform
the SRNS Rel ocation procedureit will send an |U-RELOCATION-REQUIRED message to the 3G_MSC
(3G_MSC-A). The lU-RELOCATION-REQUIRED message shall contain theidentifier of the target RNS to which the
Relocation is to be performed. When the 3G_MSC-A receives the [lU-RELOCATION-REQUIRED message it shall
begin the process of relocating the serving RNS functionality to the new RNS (RNS-B). The 3G_MSC-A shall generate
an |[U-RELOCATION-REQUEST message to the selected RNS (RNS-B). When RNS-B receives the | U-
RELOCATION-REQUEST message it shal take the necessary action to establish the new lu trangport bearers for each
Radio Access Bearer rdated to 3G_MSC-A for the UE in question, thisisdetailed in the 3GPP TS 25.430 series and
3GPP TS 25.413 [11].

Once resource allocation has been completed by RNS-B it shall return an 1U-RELOCATION-REQUEST-
ACKNOWLEDGE to 3G_MSC-A. When this messageis received by 3G_MSC-A, and 3G_MSC-A isready for the
move in Serving RNS functiondlity, it shall indicate the completion of the preparation phase on the core network side
for the SRNS Rel ocation. An IU-RELOCATION-COMMAND message is sent by 3G_MSC-A to RNS-A. RNS-A acts
asfollows:

i) if the procedureisa SRNS Re ocation without change of radio resources, which means that the lur interface
between RNS-A and RNS-B can be used for the procedure, the RNS-A shall send IUR-SRNS-RELOCATION-
COMMIT message to the RNS-B to trigger the Rel ocation execution. See figure 10.

ii) if the procedureisa SRNS Re ocation with change of radio resources, which meansthat the lur interface
between RNS-A and RNS-B is not used for the procedure, the RNS-A shall trigger the handover procedure on
the air interface by sending the RRC-HANDOVER-COMMAND to the UE. The UE will then access the new
radio resources. Seefigure 11.

NOTE: ThelU-RELOCATION-REQUEST-ACKNOWLEDGE from RNS-B may optionally contain a
transparent container, which istransferred by 3G_MSC-A to the RNS-A using the
|U-RELOCATION-COMMAND message.

When the rel ocation execution trigger isreceived, RNS-B shall then take the necessary action to assumetherole of
Serving RNS and shall send an IU-RELOCATION-DETECT message to 3G_MSC-A. When the UE is successfully in
communication with the RNS-B, then RNS-B shall send an I[U-RELOCATION-COMPLETE messageto 3G_MSC-A.

After 3G_MSC-A hasreceived the lU-RELOCATION-COMPLETE message from RNS-B, it shall begin to release the
resources associated to the RNS-A. In figures 10 and 11, the resources are released by using the
|U-RELEASE-COMMAND sequence.

If afailure occurs during the SRNS Rel ocation attempt, then 3G_MSC-A will terminate the relocation to RNS-B. For
example, if lU-RELOCATION-FAILURE isreturned from RNS-B then 3G_MSC-A will terminate the rel ocation to
RNS-B and send |U-RELOCATION-PREPARATION-FAILURE to RNS-A. If IU-RELOCATION-CANCEL is
returned from RNS-A, then 3G_MSC-A will terminate the re ocation to RNS-B and send IU-RELOCATION-
CANCEL-ACKNOWLEDGE to RNS-A.

In all cases the exigting connection to the UE shall not be cleared except in the case of expiry of thetimer for receipt of
lu-RELOCATION-COMPLETE.

During the period that the UE is not in communication with the network, 3G_MSC-A shall queue al appropriate
messages. All messages shall be ddlivered to the UE once communication isresumed. In the case of an Intra-3G_MSC
SRNS Relocation (with or without change of radio resources) on 3G_MSC-B, then the messages shall be queued by
3G_MSC-B.
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*xkx Fourth Proposed Change ******

9.3 Handover control procedures MSC-A (functional unit 3)

The procedures of functional unit 3 are given in teemsof SDL diagramsin figure 41. To easily distinguish the interface
concerned the messages received or sent from this unit are prefixed with either 'MAP for a MAP message, ‘A’ for an A-
Interface message or 'I' for an ISDN/PSTN message.

The procedures of functional unit 3 include;
i) initiation. Theinitiation condition is shown by the signa A-HANDOVER-REQUIRED.

The diagram also includes queuing when thereis no channel available. Calls for which handover has been
initiated should be queued with priority higher than normal calls. They should have lower priority than
emergency calls.

ii) handover of callswithin the area of MSC-A, i.e. handover casei). In this case MSC-A controls the procedures on
both the previous and the new radio channel, usng signals A-HANDOVER-REQUEST and A-HANDOVER-
COMMAND. The handover procedure is completed when A-HANDOVER-COMPLETE isreceived. If this
signal isnot received (expiry of timer T102), theradio path and the connection on interface B' are-eitheris
rel eased-or-the-original-connection-ismaintained.

In the case of ongoing GSM voaice group callsfor subsequent users of the VGCS channel uplink the original
connection shall aways be maintained.

For handover devices with three-party capabilities the handover device isfirst set up so that al interfaces A', A"
and B' are connected (illustrated by the signal 'set up handover device'). Thisis done when the Handover
Command is sent to the MS . Thedeviceis connected initsfinal position (i.e. A" to B' for caseii)) (illustrated by
the signal 'connect handover device') when A-HANDOVER-COMPLETE isreceived.

iii) handover to MSC-B . This procedure is the one described in subclauses 7.1. and 7.2. For handover devices with
three-party capabilities the handover device is set-up when MSC-A sends the Handover Command to the M S,
i.e. theinterfaces A', B' and B" are then connected. The device is connected in its final position (i.e. B' to B")
when the successful procedure indication isreceived from functional unit 4.

iv) subsequent handover to MSC-A . The procedureis described in subclauses 7.3. and 7.4. When ahandover to
MSC-A indication is received from functional unit 4, the handover deviceis set up so that interfaces B', B" and
A" are connected (for handover devices with three-party capabilities). When A-HANDOVER-COMPLETE is
received, the deviceis connected initsfinal position (i.e. B'to A").

If A-HANDOVER-COMPLETE isnot received (expiry of timer T104), the handover device releases interface
A, encretornstonpecitionwhere B and B-creconnested,

v) subsequent handover to athird MSC (MSC-B') . The procedureis described in subclauses 7.3. and 7.4. The
handover deviceis set up initsinitial position, (i.e. interconnection of interfaces B', B" and B"") when the
connection to MSC-B' has been established. MSC-B isinformed viafunctiona unit 4 that the connection has
been established and that the procedure on the radio path can beinitiated. The deviceis connected in its final
position (i.e. B' to B™) when a successful procedure indication isreceived from functional unit 4. MSC-B is
informed that all proceduresin MSC-B can be terminated (illustrated by the MAP-SEND-END-SIGNAL
response). The device returns to the state where B' and B" are connected if the subsequent handover procedure
fails.

Timersin MSC-A.

The procedures are supervised by timersin order to avoid a deadlock when responses are not received or the procedures
fail. The following timers are defined:

T101: thistimer supervises the queuing time for afree channdl. If T101 expires, ano channd indication is
generated, aretry procedure could be applied as described in subclause 6.1. T101 is set by O&M,

T102: thistimer supervises the time for handover completion for handover between BSSsin MSC-A. T102 is set
by O&M,
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T103: thistimer supervises the time between issuing an A-HANDOVER-COMMAND from MSC-A and

receiving a successful procedure indication from MSC-B. This timer also supervises the time between
sending an A-HO-REQUEST-ACKNOWLEDGE to MSC-B and receiving a successful procedure
indication from MSC-B'. If T103 expires, the handover procedureisterminated. T103 is set by O&M,

T104: thistimer supervises the time between sending of an A-HO-REQUEST-ACKNOWLEDGE to MSC-B and

receiving the A- HANDOVER-COM PLETE from BSS-B on MSC A. If thetl mer explr&; the new radio
channd isreleased-a v v ired. T104 isset by
O&M.

ek Fifth Proposed Change ******

11.3 Handover/Relocation control procedures 3G_MSC-A

(functional unit 3)

The procedures of functional unit 3 are given in terems of SDL diagramsin figure 43. To easily distinguish the interface
concerned the messages received or sent from this unit are prefixed with either 'MAP for a MAP message, 'A’ for an A-
Interface message, 'I' for an ISDN/PSTN message or 'lu’ for an lu-message.

The procedures of functional unit 3 include;

i)

initiation. Theinitiation condition is shown by the signa 1u-RELOCATION-REQUIRED or A-HANDOVER-
REQUIRED;

The diagram also includes queuing when thereis no channel available. Calls for which handover/rel ocation has
been initiated should be queued with priority higher than normal calls. They should have lower priority than
emergency calls.

handover/rel ocation of callswithin the area of 3G_MSC-A, i.e. handover/relocation casei);

In the handover/relocation from RNS-A/BSS-A to RNS-B/BSS-B 3G_MSC-A controls the procedures on both
the previous and the new radio channd, using signals lu-RELOCATION-REQUEST/A-HANDOVER-
REQUEST and lu-RELOCATION-COMMAND/A-HANDOVER-COMMAND. The handover/relocation
procedure is completed when 1u-RELOCATION-COMPLETE/A-HANDOVER-COMPLETE isreceived. If this
signal isnot received (expiry of timer T102, T302, T502 or T702), theradio path and the connection on interface

B' areeitheris rel eased-ertheerignal-connectiontsmartarned.

For handover/relocation devices with three-party capabilities the deviceisfirst set up so that all interfaces Iu/A',
Iu"/A" and B' are connected (illustrated by the signal 'set up handover device). Thisis done when the Relocation
Command is sent to serving RNS or Handover Command is sent to the serving BSS. The device is connected in
itsfina position (i.e. Iu"/ A" to B' for caseii)) (illustrated by the signal ‘connect handover device’) when lu-
RELOCATION-COMPLETE/A-HANDOVER-COMPLETE isreceived.

iii) relocation to 3G_MSC-B. This procedure is the one described in subclauses 8.3.1 and 8.3.2. For

handover/rel ocation devices with three-party capabilitiesthe device is set-up when 3G_MSC-A sendsthe
Rel ocation Command to the UE, i.e. the interfaces Iu', B' and B" are then connected. The device is connected in
itsfina position (i.e. B' to B") when the successful procedure indication isreceived from functiona unit 4;

iv) UMTS to GSM handover to MSC-B. This procedure is the one described in subclauses 8.1.1 and 8.1.2. For

handover/rel ocation devices with three-party capabilitiesthe device is set-up when 3G_MSC-A sendsthe

Re ocation Command to the serving RNS, i.e. theinterfaces Iu', B' and B" are then connected. The deviceis
connected in its final position (i.e. B' to B") when the successful procedureindication isreceived from functional
unit 4;

GSM to UMTS handover to 3G_MSC-B. This procedure is the one described in subclauses 8.2.1 and 8.2.2. For
handover/rel ocation devices with three-party capabilitiesthe device is set-up when MSC-A sends the Handover
Command to the serving BSS,, i.e theinterfaces A', B' and B" are then connected. The device is connected in its
final position (i.e. B' to B") when the successful procedure indication is received from functional unit 4;
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vi) subsequent relocation from 3G_MSC-B to 3G_MSC-A. The procedure is described in subclauses 8.3.3.1 and
8.3.4.1. When ardocation to 3G_MSC-A indication isreceived from functional unit 4, the handover/relocation
deviceis set up so that interfaces B', B" and lu' are connected (for devices with three-party capabilities). When
lu-RELOCATION-COMPLETE isreceived, the deviceis connected initsfinal position (i.e. B'to Iu');

If lu-RELOCATION-COMPLETE isnot received (expiry of timer T704), the handover/rel ocation device
releases interface |U', andreturnsto-apesition-where B' and B"-areconnected.

vii)subseguent GSM to UMTS handover from MSC-B to 3G_MSC-A. The procedureis described in
subclauses 8.2.3.1 and 8.2.4.1. When ahandover to 3G_MSC-A indication isreceived from functional unit 4, the
handover deviceis set up so that interfaces B', B" and A" are connected (for handover devices with three-party
capabilities). When lu-RELOCATION-COMPLETE isreceived, the deviceis connected in itsfinal position
(i.e. B'tolu);

If lu-RELOCATION-COMPLETE isnot received (expiry of timer T504), the device releases interface IU', and-
retrnstenpectionwhere B and B"-creconnested,

viii) subsequent UMTS to GSM handover from 3G_MSC-B to MSC-A. The procedureis described in
subclauses 8.1.3.1 and 8.1.4.1. When ahandover to MSC-A indication is received from functional unit 4, the
handover deviceis set up so that interfaces B', B" and Iu' are connected (for handover devices with three-party
capabilities). When A-HANDOVER-COMPLETE isreceived, the deviceis connected in itsfinal position
(i.,e. B'to AY);

If A-HANDOVER-COMPLETE isnot received (expiry of timer T304), the device releases interface A', and-
retrnstoapectionwhere B' and B"-crecennested,

iX) subsequent relocation from 3G_MSC-B to athird 3G_MSC (3G_MSC-B'). The procedureis described in
subclauses 8.3.4.2 and 8.3.5.2. The handover/relocation deviceis set up in itsinitia position,
(i.e. interconnection of interfaces B', B" and B™) when the connection to 3G_MSC-B' has been established.
3G_MSC-B isinformed viafunctional unit 4 that the connection has been established and that the procedure on
theradio path can beinitiated. The deviceis connected in itsfinal position (i.e. B' to B™) when a successful
procedure indication isreceived from functional unit 4. 3G_MSC-B isinformed that all proceduresin
3G_MSC-B can be terminated (illustrated by the MAP-SEND-END-SIGNAL response). The device returnsto
the state where B' and B" are connected if the subsequent relocation procedure fails,

X) subsequent UMTSto GSM handover from 3G_MSC-B to athird MSC (MSC-B'). The procedureis described in
subclauses 8.1.3.2 and 8.1.4.2. The handover/relocation deviceis set up in itsinitia position,
(i.e. interconnection of interfaces B', B" and B™) when the connection to MSC-B' has been established.
3G_MSC-B isinformed viafunctional unit 4 that the connection has been established and that the procedure on
theradio path can beinitiated. The deviceis connected in itsfina position (i.e. B' to B™) when a successful
procedure indication isreceived from functional unit 4. 3G_MSC-B isinformed that all proceduresin
3G_MSC-B can be terminated (illustrated by the MAP-SEND-END-SIGNAL response). The device returnsto
the state where B' and B" are connected if the subsequent UMTS to GSM handover procedure fails;

xi) subsequent GSM to UMTS handover from MSC-B to athird MSC (3G_MSC-B"). The procedure is described in
subclauses 8.2.3.2 and 8.2.4.2. The handover/relocation deviceis set up initsinitia position,
(i.e. interconnection of interfaces B', B" and B™) when the connection to 3G_MSC-B' has been established.
MSC-B isinformed via functional unit 4 that the connection has been established and that the procedure on the
radio path can beinitiated. The device is connected in itsfina position (i.e. B' to B™) when a successful
procedure indication isreceived from functional unit 4. MSC-B isinformed that al proceduresin MSC-B can be
terminated (illustrated by the MAP-SEND-END-SIGNAL response). The device returnsto the sate where B!
and B" are connected if the subsequent GSM to UMTS handover procedure fails.

Timersin 3G_MSC-A.

The procedures are supervised by timersin order to avoid a deadlock when responses are not received or the procedures
fail.

The following timers are defined for SRNS Relocation:

T701: thistimer supervises the queuing time for afree channel for therelocation inside UMTS. If T701 expires, a
no channel indication is generated and 3G_MSC-A will terminate the relocation as described in
subclause 6.2.3. T701 is set by O& M;
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T702: thistimer supervises the time for relocation completion for relocation between RNSsin 3G_MSC-A. T702
isset by O&M;

T703: thistimer supervises the time between issuing an lu-RELOCATION-COMMAND from 3G_MSC-A and
receiving a successful procedure indication from 3G_MSC-B. Thistimer also supervises the time between
sending an |U-RELOCATION-REQUEST-ACKNOWLEDGE to 3G_MSC-B and receiving a successful
procedure indication from 3G_MSC-B'. If T703 expires, the relocation procedure isterminated. T703 is set
by O&M;

T704: thistimer supervises the time between sending of an IU-RELOCATION-REQUEST-ACKNOWLEDGE to
3G_MSC-B and receiving the lu-RELOCATION- COM PLETEfrom RNS—B on SG MSC-A. If the timer
expires, the new radio channel isreleased-a .
3G6-MSC-B-ismaintained. T704 isset by O&M

Thefollowing timers are defined for UMTS to GSM handover:

T301: thistimer supervises the queuing time for afree channe for the UMTSto GSM handover. If T301 expires,
ano channd indication is generated and 3G_MSC-A will terminate the handover as described in
subclause 6.2.3. T301 is set by O& M;

T302: thistimer supervisesthe timefor UMTSto GSM handover completion for handover from RNSto BSSin
3G_MSC-A. T302is set by O&M;

T303: thistimer supervises the time between issuing an lu-RELOCATION-COMMAND from 3G_MSC-A and
receiving a successful procedure indication from MSC-B. This timer also supervises the time between
sending an A-HO-REQUEST-ACKNOWLEDGE to MSC-B and receiving a successful procedure
indication from MSC-B'. If T303 expires, the UMTS to GSM handover procedureis terminated. T303 is set
by O&M;

T304: thistimer supervises the time between sending of an A-HO-REQUEST-ACKNOWLEDGE to MSC-B and
receiving the A- HANDOVER-COM PLETE from BSS-B on 3G _| MSC A. If the t| mer exp| res, the new
radio channel isreleased-a ; ired. T304 isset
by O& M.

The following timers are defined for GSM to UMTS handover:

T501: thistimer supervises the queuing time for afree channe for the GSM to UMTS handover. If T501 expires,
ano channd indication is generated and 3G_MSC-A will terminate the handover as described in
subclause 6.2.3. T501 is set by O& M;

T502: thistimer supervises the time for GSM to UMTS handover completion for handover from BSS to RNSin
3G_MSC-A. T502 is set by O&M;

T503: thistimer supervises the time between issuing an A-HANDOVER-COMMAND from MSC-A and
receiving a successful procedure indication from 3G_MSC-B. Thistimer also supervises the time between
sending an A-HANDOVER-REQUEST-ACKNOWLEDGE to 3G_MSC-B and receiving a successful
procedure indication from 3G_MSC-B'. If T503 expires, the GSM to UMTS handover procedureis
terminated. T503 is set by O& M;

T504: thistimer supervises the time between sending of an A-HANDOVER-REQUEST-ACKNOWLEDGE to
3G_MSC-B and receiving the lu-RELOCATION- COM PLETEfrom RNS—B on SG MSC-A. If thetlmer
expires, the new radio channd isréd ;
makntained. T504 is set by O&M.

eaSel— s
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**xxxx Provided For Information ******

Procedure

Procedure for Handover in MSC-A
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Figure 41 (Sheet 4 of 26): Handover control procedure in MSC-A
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*Rxk* First Proposed Change ******

6.1 Procedure for Intra-MSC Handovers

The procedure for a successful External Intra-M SC handover is shown in figure 7. It is assumed that selection of a
candidate M S has already taken place within the BSS based upon the criteria presented in clause 5. The exact algorithm,
in the BSS, for determining a candidate MSis not addressed in the present document. The procedures discussed do not
make use of the Mobile Application Part (MAP), represented by signalling function 4 in figure 2 and figure 3. The
procedure described in this subclause covers casei).

VIS | == MS

A-Handover-Required

A-Handover-Reguest

A-Handover-Reguest-Ack

A-Handover-Command

RI-HO-Command

RI-HO-Access

A-Handover-Detect

RI-HO-Complete

A-Handover-Complete

A-Clear-Command

A-Clear-Complete

Figure 7: Basic External Intra-MSC Handover Procedure

The successful operation of the procedureis asfollows. When the BSS (BSS-A), currently supporting the M S,
determines that the M S requiresto be handed over it will send an A-HANDOV ER-REQUIRED message to the MSC
(MSC-A). The A-HANDOVER-REQUIRED message shall contain alist of cells, or asingle cdl, to which the MS can
be handed over. Thelig of cells shall be given in order of preference based upon operator determined criteria (These
criteriaare not addressed within the present document and are operator dependent). When the MSC-A receives the A-
HANDOVER-REQUIRED message it shall begin the process of handing over the MSto anew BSS (BSS-B). (NOTE:
BSS-A and BSS-B maybe the same BSS). The MSC-A shall generate an A-HANDOVER-REQUEST message to the
selected BSS (BSS-B). When BSS-B receives the A-HANDOVER-REQUEST messageit shall take the necessary
action to allow the MS to access the radio resource of BSS-B, thisisdetailed in 3GPP TS 08.58 [6] and in

3GPP TS 05.08 [4]. The switching of the radio resource through the necessary terrestria resourcesisdetailed in

3GPP TS 24.008 [10] and 3GPP TS 08.08 [5].

Once resource all ocation has been completed by BSS-B it shall return an A-HANDOVER-REQUEST-ACK. to
MSC-A. When thismessageis received by MSC-A it shall begin the process of instructing the MSto tuneto anew
dedicated radio resource. An A-HANDOVER-COMMAND will be sent by the MSC-A to BSS-A. On receipt of the A-
HANDOVER-COMMAND message BSS-A will send the radio interface message RI-HANDOVER-COMMAND,
containing a Handover Reference number previoudly allocated by BSS-B, to the MS. The MS will then access the new
radio resource using the Handover Reference number contained in the RI-HANDOVER-ACCESS message. The
number will be checked by BSS-B to ensureit is as expected and the correct MS has been captured. If thisisthe correct
MS then the BSS-B shall send an A-HANDOVER-DETECT to MSC-A. When the MSis successfully communicating
with the BSS-B a RI-HANDOVER-COMPLETE message will be sent by the MSto BSS-B. The BSS-B will then send
an A-HANDOVER-COMPLETE message to MSC-A.

NOTE: The A-HANDOVER-REQUEST-ACK from BSS-B contains the complete Radio Interface message that
shall be sent by BSS-A to the MS in the RI-HANDOVER-COMMAND, MSC-A transparently passes this
radio interface message onto BSS-A.
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After MSC-A hasreceived the A-HANDOVER-COMPLETE message from BSS-B it shall begin to release the
resources allocated on BSS-A. In figure 7 theresource is released by using the A-CLEAR-COMMAND sequence.

In the case of ongoing GSM voice group calls the clearing of resources on BSS-A shall not be used if the resources are
still be used on the down link.

If afailure occurs during the handover attempt, for example A-HANDOVER-FAILURE returned from BSS-A or BSS-
B, then MSC-A will terminate the handover to BSS-B. Under these conditions MSC-A may optionally take one of a
number of actions

i) retry the handover to the same cell;

ii) select thenext cell from the list contained in the A-HANDOV ER-REQUIRED message and attempt a handover
to the new cdll;

iii) await the next A-HANDOV ER-REQUIRED message;

iv) send an A-HANDOV ER-REQUIRED-REJECT to BSS-A, if an A-HANDOVER-COMMAND hasnot already
been sent.

The exact action taken is dependent on whether the failure occurs before or after the A-HANDOVER-COMMAND has
been sent.

In all cases the exigting connection to the MS shall not be cleared except in the case of expiry of the timer for receipt of
A-HANDOVER-COMPLETE.

During the period that the MSis not in communication with the network MSC-A shall queue al appropriate messages.
All messages shall be ddlivered to the MS once communication isresumed . In the case of an Intra-M SC handover on
MSC-B then the messages shall be queued by MSC-B.

In the case of ongoing GSM voice group callsif afailure occurs when handing over a user on a dedicated channd then
the procedures described above may optionally be applied.

ek Second Proposed Change **x**

6.2.2 Intra-3G_MSC GSM to UMTS Handover

The procedure for a successful Intra-3G_MSC handover is shown in figure 9. It is assumed that selection of a candidate
UE/MS has already taken place within the BSC based upon the criteria presented in clause 5. The exact algorithm, in
the BSC, for determining a candidate UE/M Sisnot addressed in the present document. The procedures discussed do
not make use of the Mobile Application Part (MAP), represented by signalling function 4 in figures 4 and 6. The
procedure described in this clause covers case ii).

In case of subsequent handover the following applies. If 3G_MSC-B supports location reporting a change of Service
Areaand if encapsulated BSSAP signalling is used on the E-interface, 3G_MSC-B shall always initiate the Location
Reporting Control procedure at change of Service Areatowards the target RNS since no request for Location Reporting
can be received from MSC-A. In that case, the Location Reporting Control procedure shall be initiated by 3G_MSC-B
after the Relocation Resource Allocation procedure has been executed successfully.

The change of Service Area shal be reported to MSC-A within an A-HANDOV ER-PERFORMED message.

In the case of ongoing voice group cals, the handover does not take place since voice group calls are not supported in
UMTS.
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UE/M S |- —m m ] UE

A-Handover-Required

lu-Relocation-Request

|u-Relocation-Request-Ack

A-Handover-Command

RI-HO-Command

lu-Relocation-Detect

RRC-HO-Complete

lu-Relocation-Complete

A-Clear-Command

A-Clear-Complete

Figure 9: Basic External Intra-3G_MSC GSM to UMTS Handover Procedure

The successful operation of the procedureis asfollows. When the BSS (BSS-A), currently supporting the UE,
determines that the UE requiresto be handed over to UMTS it will send an A-HANDOV ER-REQUIRED message to
the 3G_MSC (3G_MSC-A). The A-HANDOVER-REQUIRED message shall contain a single cell, to which the UE can
be handed over. When the 3G_MSC-A receives the A-HANDOVER-REQUIRED message it shall begin the process of
handing over the UE to anew RNS (RNS-B). The 3G_MSC-A shall generate an lu-RELOCATION-REQUEST
message to the selected RNS (RNS-B). When RNS-B receives the lu-RELOCATION-REQUEST message it shall take
the necessary action to allow the UE to access the radio resource of RNS-B, thisisdetailed in the 3GPP TS 25.300
series and the 3GPP TS 25.200 series of Technical Specifications. The switching of the radio resource through the
necessary terrestrial resourcesis detailed in the 3GPP TS 25.430 series and 3GPP TS 25.413[11].

Once resource allocation has been completed by RNS-B, it shall return an lu-RELOCATION-REQUEST-ACK. to
3G_MSC-A. When thismessage is received by 3G_MSC-A it shall begin the process of instructing the UE to tuneto a
new dedicated radio resource. An A-HANDOVER-COMMAND will be sent by the 3G_MSC-A to BSS-A. On receipt
of the A-HANDOVER-COMMAND message BSS-A will send theradio interface message RI-HANDOVER-
COMMAND. The UE will then access the new radio resource. On detection of the UE, the RNS-B shall send an lu-
RELOCATION-DETECT to 3G_MSC-A. When the UE is successfully communicating with the RNS-B an RRC-
HANDOVER-COMPLETE message will be sent by the UE to RNS-B. The RNS-B will then send an lu-
RELOCATION-COMPLETE messageto 3G_MSC-A.

NOTE: Thelu-RELOCATION-REQUEST-ACK from RNS-B contains the complete RRC message that shall be
sent by BSS-A to the MSin the RI-HANDOVER-COMMAND, 3G_MSC-A trangparently passesthis
radio interface message onto BSS-A.

After 3G_MSC-A hasreceived the luU-RELOCATION-COMPLETE message from RNS-B, it shall begin to release the
resources allocated on BSS-A. In figure 9 the resourceis released by using the A-CLEAR-COMMAND sequence.

If afailure occurs during the handover attempt, for example, A-HANDOVER-FAILURE returned from BSS-A or
lu-RELOCATION FAILURE returned from RNS-B, then 3G_MSC-A will terminate the handover to RNS-B. Under
these conditions 3G_MSC-A may optionally take one of a number of actions:

i) await the next A-HANDOVER-REQUIRED message;

ii) send an A-HANDOVER-REQUIRED-REJECT to BSS-A, if an A-HANDOVER-COMMAND hasnot already
been sent.

The exact action taken is dependent on whether the failure occurs before or after the A-HANDOVER-COMMAND has
been sent.

In all cases the exigting connection to the UE shall not be cleared except in the case of expiry of thetimer for receipt of
lu-RELOCATION-COMPLETE.
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During the period that the UE is not in communication with the network 3G_MSC-A shall queue all appropriate
messages. All messages shall be ddlivered to the UE once communication isresumed. In the case of an Intra-3G_MSC
GSM to UMTS handover on 3G_MSC-B then the messages shall be queued by 3G_MSC-B.

*xRxk* Third Proposed Change ******

6.2.3.1 With no bearer or one bearer

The successful operation of the procedureis asfollows. When the Serving RNS (RNS-A) makes the decision to perform
the SRNS Rel ocation procedureit will send an |U-RELOCATION-REQUIRED message to the 3G_MSC
(3G_MSC-A). The lU-RELOCATION-REQUIRED message shall contain theidentifier of the target RNS to which the
Relocation is to be performed. When the 3G_MSC-A receives the [lU-RELOCATION-REQUIRED message it shall
begin the process of relocating the serving RNS functionadlity to the new RNS (RNS-B). The 3G_MSC-A shall generate
an |[U-RELOCATION-REQUEST message to the selected RNS (RNS-B). When RNS-B receives the | U-
RELOCATION-REQUEST message it shal take the necessary action to establish the new lu trangport bearers for each
Radio Access Bearer rdated to 3G_MSC-A for the UE in question, thisisdetailed in the 3GPP TS 25.430 series and
3GPP TS 25.413 [11].

Once resource allocation has been completed by RNS-B it shall return an 1U-RELOCATION-REQUEST-
ACKNOWLEDGE to 3G_MSC-A. When this messageis received by 3G_MSC-A, and 3G_MSC-A isready for the
move in Serving RNS functiondlity, it shall indicate the completion of the preparation phase on the core network side
for the SRNS Rel ocation. An IU-RELOCATION-COMMAND message is sent by 3G_MSC-A to RNS-A. RNS-A acts
asfollows:

i) if the procedureisa SRNS Re ocation without change of radio resources, which means that the lur interface
between RNS-A and RNS-B can be used for the procedure, the RNS-A shall send IUR-SRNS-RELOCATION-
COMMIT message to the RNS-B to trigger the Rel ocation execution. See figure 10.

ii) if the procedureisa SRNS Re ocation with change of radio resources, which meansthat the lur interface
between RNS-A and RNS-B is not used for the procedure, the RNS-A shall trigger the handover procedure on
the air interface by sending the RRC-HANDOVER-COMMAND to the UE. The UE will then access the new
radio resources. Seefigure 11.

NOTE: ThelU-RELOCATION-REQUEST-ACKNOWLEDGE from RNS-B may optionally contain a
transparent container, which istransferred by 3G_MSC-A to the RNS-A using the
|U-RELOCATION-COMMAND message.

When the rel ocation execution trigger isreceived, RNS-B shall then take the necessary action to assumetherole of
Serving RNS and shall send an IU-RELOCATION-DETECT message to 3G_MSC-A. When the UE is successfully in
communication with the RNS-B, then RNS-B shall send an I[U-RELOCATION-COMPLETE messageto 3G_MSC-A.

After 3G_MSC-A hasreceived the lU-RELOCATION-COMPLETE message from RNS-B, it shall begin to release the
resources associated to the RNS-A. In figures 10 and 11, the resources are released by using the
|U-RELEASE-COMMAND sequence.

If afailure occurs during the SRNS Rel ocation attempt, then 3G_MSC-A will terminate the relocation to RNS-B. For
example, if IlU-RELOCATION-FAILURE isreturned from RNS-B then 3G_MSC-A will terminate the rel ocation to
RNS-B and send |U-RELOCATION-PREPARATION-FAILURE to RNS-A. If IU-RELOCATION-CANCEL is
returned from RNS-A, then 3G_MSC-A will terminate the rd ocation to RNS-B and send |U-RELOCATION-
CANCEL-ACKNOWLEDGE to RNS-A.

In all cases the exigting connection to the UE shall not be cleared except in the case of expiry of thetimer for receipt of
lu-RELOCATION-COMPLETE.

During the period that the UE is not in communication with the network, 3G_MSC-A shall queue al appropriate
messages. All messages shall be delivered to the UE once communication isresumed. In the case of an Intra-3G_MSC
SRNS Relocation (with or without change of radio resources) on 3G_MSC-B, then the messages shall be queued by
3G_MSC-B.
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*xkx Fourth Proposed Change ******

9.3 Handover control procedures MSC-A (functional unit 3)

The procedures of functional unit 3 are given in teemsof SDL diagramsin figure 41. To easily distinguish the interface
concerned the messages received or sent from this unit are prefixed with either 'MAP for a MAP message, ‘A’ for an A-
Interface message or 'I' for an ISDN/PSTN message.

The procedures of functional unit 3 include;
i) initiation. Theinitiation condition is shown by the signa A-HANDOVER-REQUIRED.

The diagram also includes queuing when thereis no channel available. Calls for which handover has been
initiated should be queued with priority higher than normal calls. They should have lower priority than
emergency calls.

ii) handover of callswithin the area of MSC-A, i.e. handover casei). In this case MSC-A controls the procedures on
both the previous and the new radio channel, usng signals A-HANDOVER-REQUEST and A-HANDOVER-
COMMAND. The handover procedure is completed when A-HANDOVER-COMPLETE isreceived. If this
signal isnot received (expiry of timer T102), theradio path and the connection on interface B' are-eitheris
rel eased-or-the-original-connection-ismaintained.

In the case of ongoing GSM voaice group callsfor subsequent users of the VGCS channel uplink the original
connection shall aways be maintained.

For handover devices with three-party capabilities the handover device isfirst set up so that al interfaces A', A"
and B' are connected (illustrated by the signal 'set up handover device'). Thisis done when the Handover
Command is sent to the MS . Thedeviceis connected initsfinal position (i.e. A" to B' for caseii)) (illustrated by
the signal 'connect handover device') when A-HANDOVER-COMPLETE isreceived.

iii) handover to MSC-B . This procedure is the one described in subclauses 7.1. and 7.2. For handover devices with
three-party capabilities the handover device is set-up when MSC-A sends the Handover Command to the M S,
i.e. theinterfaces A', B' and B" are then connected. The device is connected in its final position (i.e. B' to B")
when the successful procedure indication isreceived from functional unit 4.

iv) subsequent handover to MSC-A . The procedureis described in subclauses 7.3. and 7.4. When ahandover to
MSC-A indication is received from functional unit 4, the handover deviceis set up so that interfaces B', B" and
A" are connected (for handover devices with three-party capabilities). When A-HANDOVER-COMPLETE is
received, the deviceis connected initsfinal position (i.e. B'to A").

If A-HANDOVER-COMPLETE isnot received (expiry of timer T104), the handover device releases interface
A, encretornstonpecitionwhere B and B-creconnested,

v) subsequent handover to athird MSC (MSC-B') . The procedureis described in subclauses 7.3. and 7.4. The
handover deviceis set up initsinitial position, (i.e. interconnection of interfaces B', B" and B"") when the
connection to MSC-B' has been established. MSC-B isinformed viafunctiona unit 4 that the connection has
been established and that the procedure on the radio path can beinitiated. The deviceis connected in its final
position (i.e. B' to B™) when a successful procedure indication isreceived from functional unit 4. MSC-B is
informed that all proceduresin MSC-B can be terminated (illustrated by the MAP-SEND-END-SIGNAL
response). The device returns to the state where B' and B" are connected if the subsequent handover procedure
fails.

Timersin MSC-A.

The procedures are supervised by timersin order to avoid a deadlock when responses are not received or the procedures
fail. The following timers are defined:

T101: thistimer supervises the queuing time for afree channdl. If T101 expires, ano channd indication is
generated, aretry procedure could be applied as described in subclause 6.1. T101 is set by O&M,

T102: thistimer supervises the time for handover completion for handover between BSSsin MSC-A. T102 is set
by O&M,
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T103: thistimer supervises the time between issuing an A-HANDOVER-COMMAND from MSC-A and

receiving a successful procedure indication from MSC-B. This timer also supervises the time between
sending an A-HO-REQUEST-ACKNOWLEDGE to MSC-B and receiving a successful procedure
indication from MSC-B'. If T103 expires, the handover procedureisterminated. T103 is set by O&M,

T104: thistimer supervises the time between sending of an A-HO-REQUEST-ACKNOWLEDGE to MSC-B and

receiving the A- HANDOVER-COM PLETE from BSS-B on MSC A. If thetl mer explr&; the new radio
channd isreleased-a v v ired. T104 isset by
O&M.

ek Fifth Proposed Change ******

11.3 Handover/Relocation control procedures 3G_MSC-A

(functional unit 3)

The procedures of functional unit 3 are given in terems of SDL diagramsin figure 43. To easily distinguish the interface
concerned the messages received or sent from this unit are prefixed with either 'MAP for a MAP message, 'A’ for an A-
Interface message, 'I' for an ISDN/PSTN message or 'lu’ for an lu-message.

The procedures of functional unit 3 include;

i)

initiation. Theinitiation condition is shown by the signa 1u-RELOCATION-REQUIRED or A-HANDOVER-
REQUIRED;

The diagram also includes queuing when thereis no channel available. Calls for which handover/rel ocation has
been initiated should be queued with priority higher than normal calls. They should have lower priority than
emergency calls.

handover/rel ocation of callswithin the area of 3G_MSC-A, i.e. handover/relocation casei);

In the handover/relocation from RNS-A/BSS-A to RNS-B/BSS-B 3G_MSC-A controls the procedures on both
the previous and the new radio channd, using signals lu-RELOCATION-REQUEST/A-HANDOVER-
REQUEST and lu-RELOCATION-COMMAND/A-HANDOVER-COMMAND. The handover/relocation
procedure is completed when 1u-RELOCATION-COMPLETE/A-HANDOVER-COMPLETE isreceived. If this
signal isnot received (expiry of timer T102, T302, T502 or T702), theradio path and the connection on interface

B' areeitheris re eased-ertheerignal-connectiontsmatarned.

For handover/relocation devices with three-party capabilities the deviceisfirst set up so that all interfaces Iu/A',
Iu"/A" and B' are connected (illustrated by the signal 'set up handover device). Thisis done when the Relocation
Command is sent to serving RNS or Handover Command is sent to the serving BSS. The device is connected in
itsfina position (i.e. Iu"/ A" to B' for caseii)) (illustrated by the signal ‘connect handover device’) when lu-
RELOCATION-COMPLETE/A-HANDOVER-COMPLETE isreceived.

iii) relocation to 3G_MSC-B. This procedure is the one described in subclauses 8.3.1 and 8.3.2. For

handover/rel ocation devices with three-party capabilitiesthe device is set-up when 3G_MSC-A sendsthe
Rel ocation Command to the UE, i.e. the interfaces Iu', B' and B" are then connected. The device is connected in
itsfina position (i.e. B' to B") when the successful procedure indication isreceived from functiona unit 4;

iv) UMTS to GSM handover to MSC-B. This procedure is the one described in subclauses 8.1.1 and 8.1.2. For

handover/rel ocation devices with three-party capabilitiesthe device is set-up when 3G_MSC-A sendsthe

Re ocation Command to the serving RNS, i.e. theinterfaces Iu', B' and B" are then connected. The deviceis
connected in its final position (i.e. B' to B") when the successful procedure indication isreceived from functional
unit 4;

GSM to UMTS handover to 3G_MSC-B. This procedure is the one described in subclauses 8.2.1 and 8.2.2. For
handover/rel ocation devices with three-party capabilitiesthe device is set-up when MSC-A sends the Handover
Command to the serving BSS,, i.e theinterfaces A', B' and B" are then connected. The device is connected in its
final position (i.e. B' to B") when the successful procedure indication is received from functional unit 4;
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vi) subsequent relocation from 3G_MSC-B to 3G_MSC-A. The procedure is described in subclauses 8.3.3.1 and
8.3.4.1. When ardocation to 3G_MSC-A indication isreceived from functional unit 4, the handover/relocation
deviceis set up so that interfaces B', B" and lu' are connected (for devices with three-party capabilities). When
lu-RELOCATION-COMPLETE isreceived, the deviceis connected initsfinal position (i.e. B'to Iu');

If lu-RELOCATION-COMPLETE isnot received (expiry of timer T704), the handover/rel ocation device
releases interface |U', andreturnsto-apesition-where B' and B"-areconnected.

vii)subseguent GSM to UMTS handover from MSC-B to 3G_MSC-A. The procedureis described in
subclauses 8.2.3.1 and 8.2.4.1. When ahandover to 3G_MSC-A indication isreceived from functional unit 4, the
handover deviceis set up so that interfaces B', B" and A" are connected (for handover devices with three-party
capabilities). When lu-RELOCATION-COMPLETE isreceived, the deviceis connected in itsfinal position
(i.e. B'tolu);

If lu-RELOCATION-COMPLETE isnot received (expiry of timer T504), the device releases interface IU', and-
retrnstenpectionwhere B and B"-creconnested,

viii) subsequent UMTS to GSM handover from 3G_MSC-B to MSC-A. The procedureis described in
subclauses 8.1.3.1 and 8.1.4.1. When ahandover to MSC-A indication is received from functional unit 4, the
handover deviceis set up so that interfaces B', B" and Iu' are connected (for handover devices with three-party
capabilities). When A-HANDOVER-COMPLETE isreceived, the deviceis connected in itsfinal position
(i.,e. B'to AY);

If A-HANDOVER-COMPLETE isnot received (expiry of timer T304), the device releases interface A', and-
retrnstenpectionwhere B and B"-creconnested,

iX) subsequent relocation from 3G_MSC-B to athird 3G_MSC (3G_MSC-B'). The procedureis described in
subclauses 8.3.4.2 and 8.3.5.2. The handover/relocation deviceis set up in itsinitia position,
(i.e. interconnection of interfaces B', B" and B™) when the connection to 3G_MSC-B' has been established.
3G_MSC-B isinformed viafunctional unit 4 that the connection has been established and that the procedure on
theradio path can beinitiated. The deviceis connected in itsfinal position (i.e. B' to B™) when a successful
procedure indication isreceived from functional unit 4. 3G_MSC-B isinformed that all proceduresin
3G_MSC-B can be terminated (illustrated by the MAP-SEND-END-SIGNAL response). The device returnsto
the state where B' and B" are connected if the subsequent relocation procedure fails,

X) subsequent UMTSto GSM handover from 3G_MSC-B to athird MSC (MSC-B'). The procedureis described in
subclauses 8.1.3.2 and 8.1.4.2. The handover/relocation deviceis set up in itsinitia position,
(i.e. interconnection of interfaces B', B" and B™) when the connection to MSC-B' has been established.
3G_MSC-B isinformed viafunctional unit 4 that the connection has been established and that the procedure on
theradio path can beinitiated. The deviceis connected in itsfina position (i.e. B' to B™) when a successful
procedure indication isreceived from functional unit 4. 3G_MSC-B isinformed that all proceduresin
3G_MSC-B can be terminated (illustrated by the MAP-SEND-END-SIGNAL response). The device returnsto
the state where B' and B" are connected if the subsequent UMTS to GSM handover procedure fails;

xi) subsequent GSM to UMTS handover from MSC-B to athird MSC (3G_MSC-B"). The procedure is described in
subclauses 8.2.3.2 and 8.2.4.2. The handover/relocation deviceis set up initsinitia position,
(i.e. interconnection of interfaces B', B" and B™) when the connection to 3G_MSC-B' has been established.
MSC-B isinformed via functional unit 4 that the connection has been established and that the procedure on the
radio path can beinitiated. The device is connected in itsfina position (i.e. B' to B™) when a successful
procedure indication isreceived from functional unit 4. MSC-B isinformed that al proceduresin MSC-B can be
terminated (illustrated by the MAP-SEND-END-SIGNAL response). The device returnsto the sate where B!
and B" are connected if the subsequent GSM to UMTS handover procedure fails.

Timersin 3G_MSC-A.

The procedures are supervised by timersin order to avoid a deadlock when responses are not received or the procedures
fail.

The following timers are defined for SRNS Relocation:

T701: thistimer supervises the queuing time for afree channel for therelocation inside UMTS. If T701 expires, a
no channel indication is generated and 3G_MSC-A will terminate the relocation as described in
subclause 6.2.3. T701 is set by O& M;
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T702: thistimer supervises the time for relocation completion for relocation between RNSsin 3G_MSC-A. T702
isset by O&M;

T703: thistimer supervises the time between issuing an lu-RELOCATION-COMMAND from 3G_MSC-A and
receiving a successful procedure indication from 3G_MSC-B. Thistimer also supervises the time between
sending an |U-RELOCATION-REQUEST-ACKNOWLEDGE to 3G_MSC-B and receiving a successful
procedure indication from 3G_MSC-B'. If T703 expires, the relocation procedure isterminated. T703 is set
by O&M;

T704: thistimer supervises the time between sending of an IU-RELOCATION-REQUEST-ACKNOWLEDGE to
3G_MSC-B and receiving the lu-RELOCATION- COM PLETEfrom RNS—B on SG MSC-A. If the timer
expires, the new radio channel isreleased-a .
3G6-MSC-B-ismaintained. T704 isset by O&M

Thefollowing timers are defined for UMTS to GSM handover:

T301: thistimer supervises the queuing time for afree channe for the UMTSto GSM handover. If T301 expires,
ano channd indication is generated and 3G_MSC-A will terminate the handover as described in
subclause 6.2.3. T301 is set by O& M;

T302: thistimer supervisesthe timefor UMTSto GSM handover completion for handover from RNSto BSSin
3G_MSC-A. T302is set by O&M;

T303: thistimer supervises the time between issuing an lu-RELOCATION-COMMAND from 3G_MSC-A and
receiving a successful procedure indication from MSC-B. This timer also supervises the time between
sending an A-HO-REQUEST-ACKNOWLEDGE to MSC-B and receiving a successful procedure
indication from MSC-B'. If T303 expires, the UMTS to GSM handover procedureis terminated. T303 is set
by O&M;

T304: thistimer supervises the time between sending of an A-HO-REQUEST-ACKNOWLEDGE to MSC-B and
receiving the A- HANDOVER-COM PLETE from BSS-B on 3G _| MSC A. If the t| mer exp| res, the new
radio channel isreleased-a ; ired. T304 isset
by O& M.

The following timers are defined for GSM to UMTS handover:

T501: thistimer supervises the queuing time for afree channe for the GSM to UMTS handover. If T501 expires,
ano channd indication is generated and 3G_MSC-A will terminate the handover as described in
subclause 6.2.3. T501 is set by O& M;

T502: thistimer supervises the time for GSM to UMTS handover completion for handover from BSS to RNSin
3G_MSC-A. T502 is set by O&M;

T503: thistimer supervises the time between issuing an A-HANDOVER-COMMAND from MSC-A and
receiving a successful procedure indication from 3G_MSC-B. Thistimer also supervises the time between
sending an A-HANDOVER-REQUEST-ACKNOWLEDGE to 3G_MSC-B and receiving a successful
procedure indication from 3G_MSC-B'. If T503 expires, the GSM to UMTS handover procedureis
terminated. T503 is set by O& M;

T504: thistimer supervises the time between sending of an A-HANDOVER-REQUEST-ACKNOWLEDGE to
3G_MSC-B and receiving the lu-RELOCATION- COM PLETEfrom RNS—B on SG MSC-A. If thetlmer
expires, the new radio channd isréd ;
makntained. T504 is set by O&M.

eaSel— s
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**xxxx Provided For Information ******

Procedure

Procedure for Handover in MSC-A
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Figure 41 (Sheet 4 of 26): Handover control procedure in MSC-A
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Procedure 3G_MSC_A _HO
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Figure 43 (sheet 64 of 78): Handover control procedure in 3G_MSC-A
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*Rxk* First Proposed Change ******

6.1 Procedure for Intra-MSC Handovers

The procedure for a successful External Intra-M SC handover is shown in figure 7. It is assumed that selection of a
candidate M S has already taken place within the BSS based upon the criteria presented in clause 5. The exact algorithm,
in the BSS, for determining a candidate MSis not addressed in the present document. The procedures discussed do not
make use of the Mobile Application Part (MAP), represented by signalling function 4 in figure 2 and figure 3. The
procedure described in this subclause covers casei).

VIS | == MS

A-Handover-Required

A-Handover-Reguest

A-Handover-Reguest-Ack

A-Handover-Command

RI-HO-Command

RI-HO-Access

A-Handover-Detect

RI-HO-Complete

A-Handover-Complete

A-Clear-Command

A-Clear-Complete

Figure 7: Basic External Intra-MSC Handover Procedure

The successful operation of the procedureis asfollows. When the BSS (BSS-A), currently supporting the M S,
determines that the M S requiresto be handed over it will send an A-HANDOV ER-REQUIRED message to the MSC
(MSC-A). The A-HANDOVER-REQUIRED message shall contain alist of cells, or asingle cdl, to which the MS can
be handed over. Thelig of cells shall be given in order of preference based upon operator determined criteria (These
criteriaare not addressed within the present document and are operator dependent). When the MSC-A receives the A-
HANDOVER-REQUIRED message it shall begin the process of handing over the MSto anew BSS (BSS-B). (NOTE:
BSS-A and BSS-B maybe the same BSS). The MSC-A shall generate an A-HANDOVER-REQUEST message to the
selected BSS (BSS-B). When BSS-B receives the A-HANDOVER-REQUEST messageit shall take the necessary
action to allow the MS to access the radio resource of BSS-B, thisisdetailed in 3GPP TS 08.58 [6] and in

3GPP TS 05.08 [4]. The switching of the radio resource through the necessary terrestria resourcesisdetailed in

3GPP TS 24.008 [10] and 3GPP TS 08.08 [5].

Once resource all ocation has been completed by BSS-B it shall return an A-HANDOVER-REQUEST-ACK. to
MSC-A. When thismessageis received by MSC-A it shall begin the process of instructing the MSto tuneto anew
dedicated radio resource. An A-HANDOVER-COMMAND will be sent by the MSC-A to BSS-A. On receipt of the A-
HANDOVER-COMMAND message BSS-A will send the radio interface message RI-HANDOVER-COMMAND,
containing a Handover Reference number previoudly allocated by BSS-B, to the MS. The MS will then access the new
radio resource using the Handover Reference number contained in the RI-HANDOVER-ACCESS message. The
number will be checked by BSS-B to ensureit is as expected and the correct MS has been captured. If thisisthe correct
MS then the BSS-B shall send an A-HANDOVER-DETECT to MSC-A. When the MSis successfully communicating
with the BSS-B a RI-HANDOVER-COMPLETE message will be sent by the MSto BSS-B. The BSS-B will then send
an A-HANDOVER-COMPLETE message to MSC-A.

NOTE: The A-HANDOVER-REQUEST-ACK from BSS-B contains the complete Radio Interface message that
shall be sent by BSS-A to the MS in the RI-HANDOVER-COMMAND, MSC-A transparently passes this
radio interface message onto BSS-A.
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After MSC-A hasreceived the A-HANDOVER-COMPLETE message from BSS-B it shall begin to release the
resources allocated on BSS-A. In figure 7 theresource is released by using the A-CLEAR-COMMAND sequence.

In the case of ongoing GSM voice group calls the clearing of resources on BSS-A shall not be used if the resources are
still be used on the down link.

If afailure occurs during the handover attempt, for example A-HANDOVER-FAILURE returned from BSS-A or BSS-
B, then MSC-A will terminate the handover to BSS-B. Under these conditions MSC-A may optionally take one of a
number of actions

i) retry the handover to the same cell;

ii) select thenext cell from the list contained in the A-HANDOV ER-REQUIRED message and attempt a handover
to the new cdll;

iii) await the next A-HANDOV ER-REQUIRED message;

iv) send an A-HANDOV ER-REQUIRED-REJECT to BSS-A, if an A-HANDOVER-COMMAND hasnot already
been sent.

The exact action taken is dependent on whether the failure occurs before or after the A-HANDOVER-COMMAND has
been sent.

In all cases the exigting connection to the MS shall not be cleared except in the case of expiry of the timer for receipt of
A-HANDOVER-COMPLETE.

During the period that the MSis not in communication with the network MSC-A shall queue al appropriate messages.
All messages shall be ddlivered to the MS once communication isresumed . In the case of an Intra-M SC handover on
MSC-B then the messages shall be queued by MSC-B.

In the case of ongoing GSM voice group callsif afailure occurs when handing over a user on a dedicated channd then
the procedures described above may optionally be applied.

ek Second Proposed Change **x**

6.2.2 Intra-3G_MSC GSM to UMTS Handover

The procedure for a successful Intra-3G_MSC handover is shown in figure 9. It is assumed that selection of a candidate
UE/MS has already taken place within the BSC based upon the criteria presented in clause 5. The exact algorithm, in
the BSC, for determining a candidate UE/M Sisnot addressed in the present document. The procedures discussed do
not make use of the Mobile Application Part (MAP), represented by signalling function 4 in figures 4 and 6. The
procedure described in this clause covers case ii).

In case of subsequent handover the following applies. If 3G_MSC-B supports location reporting a change of Service
Areaand if encapsulated BSSAP signalling is used on the E-interface, 3G_MSC-B shall always initiate the Location
Reporting Control procedure at change of Service Areatowards the target RNS since no request for Location Reporting
can be received from MSC-A. In that case, the Location Reporting Control procedure shall be initiated by 3G_MSC-B
after the Relocation Resource Allocation procedure has been executed successfully.

The change of Service Area shal be reported to MSC-A within an A-HANDOV ER-PERFORMED message.

In the case of ongoing voice group cals, the handover does not take place since voice group calls are not supported in
UMTS.
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UE/M S |- —m m ] UE

A-Handover-Required

lu-Relocation-Request

|u-Relocation-Request-Ack

A-Handover-Command

RI-HO-Command

lu-Relocation-Detect

RRC-HO-Complete

lu-Relocation-Complete

A-Clear-Command

A-Clear-Complete

Figure 9: Basic External Intra-3G_MSC GSM to UMTS Handover Procedure

The successful operation of the procedureis asfollows. When the BSS (BSS-A), currently supporting the UE,
determines that the UE requiresto be handed over to UMTS it will send an A-HANDOV ER-REQUIRED message to
the 3G_MSC (3G_MSC-A). The A-HANDOVER-REQUIRED message shall contain a single cell, to which the UE can
be handed over. When the 3G_MSC-A receives the A-HANDOVER-REQUIRED message it shall begin the process of
handing over the UE to anew RNS (RNS-B). The 3G_MSC-A shall generate an lu-RELOCATION-REQUEST
message to the selected RNS (RNS-B). For handover of a speech call to UTRAN Iu mode, 3G_MSC-A shall include a
NAS Synch Indicator in the lu-RELOCATION-REQUEST message. When RNS-B receives the lu-RELOCATION-
REQUEST message it shall take the necessary action to allow the UE to access the radio resource of RNS-B, thisis
detailed in the 3GPP TS 25.300 series and the 3GPP TS 25.200 series of Technical Specifications. The switching of the
radio resource through the necessary terrestrial resourcesis detailed in the 3GPP TS 25.430 seriesand 3GPP TS 25.413
[11].

Once resource allocation has been completed by RNS-B, it shall return an lu-RELOCATION-REQUEST-ACK. to
3G_MSC-A. When thismessage is received by 3G_MSC-A it shall begin the process of instructing the UE to tuneto a
new dedicated radio resource. An A-HANDOVER-COMMAND will be sent by the 3G_MSC-A to BSS-A. On receipt
of the A-HANDOVER-COMMAND message BSS-A will send theradio interface message RI-HANDOVER-
COMMAND. The UE will then access the new radio resource. On detection of the UE, the RNS-B shall send an lu-
RELOCATION-DETECT to 3G_MSC-A. When the UE is successfully communicating with the RNS-B an RRC-
HANDOVER-COMPLETE message will be sent by the UE to RNS-B. The RNS-B will then send an lu-
RELOCATION-COMPLETE messageto 3G_MSC-A.

NOTE: Thelu-RELOCATION-REQUEST-ACK from RNS-B contains the complete RRC message that shall be
sent by BSS-A to the MSin the RI-HANDOVER-COMMAND, 3G_MSC-A trangparently passesthis
radio interface message onto BSS-A.

After 3G_MSC-A hasreceived the luU-RELOCATION-COMPLETE message from RNS-B, it shall begin to release the
resources allocated on BSS-A. In figure 9 theresource is released by using the A-CLEAR-COMMAND sequence.

If afailure occurs during the handover attempt, for example, A-HANDOVER-FAILURE returned from BSS-A or
lu-RELOCATION FAILURE returned from RNS-B, then 3G_MSC-A will terminate the handover to RNS-B. Under
these conditions 3G_MSC-A may optionally take one of a hnumber of actions:

i) await the next A-HANDOVER-REQUIRED message;

ii) send an A-HANDOVER-REQUIRED-REJECT to BSS-A, if an A-HANDOVER-COMMAND hasnot already
been sent.

The exact action taken is dependent on whether the failure occurs before or after the A-HANDOVER-COMMAND has
been sent.
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In all cases the exigting connection to the UE shall not be cleared except in the case of expiry of thetimer for receipt of
lu-RELOCATION-COMPLETE.

During the period that the UE is not in communication with the network 3G_MSC-A shall queue all appropriate
messages. All messages shall be ddlivered to the UE once communication isresumed. In the case of an Intra-3G_MSC
GSM to UMTS handover on 3G_M SC-B then the messages shall be queued by 3G_MSC-B.

*xRxk* Third Proposed Change ******

6.2.3.1 With no bearer or one bearer

The successful operation of the procedureis asfollows. When the Serving RNS (RNS-A) makes the decision to perform
the SRNS Rel ocation procedureit will send an |U-RELOCATION-REQUIRED message to the 3G_MSC
(3G_MSC-A). The lU-RELOCATION-REQUIRED message shall contain theidentifier of thetarget RNS to which the
Relocation is to be performed. When the 3G_MSC-A receives the [lU-RELOCATION-REQUIRED message it shall
begin the process of relocating the serving RNS functionality to the new RNS (RNS-B). The 3G_MSC-A shall generate
an |U-RELOCATION-REQUEST message to the selected RNS (RNS-B). For the reocation of a speech call to
UTRAN lu mode, 3G_MSC-A shall includethe NAS Synch Indicator in the lu-RELOCATION-REQUEST, if the
codec to be used after therelocation is different from the currently used codec. When RNS-B receives the |U-
RELOCATION-REQUEST message it shall take the necessary action to establish the new lu trangport bearers for each
Radio Access Bearer rdated to 3G_MSC-A for the UE in question, thisisdetailed in the 3GPP TS 25.430 series and
3GPP TS 25.413 [11].

Once resource allocation has been completed by RNS-B it shall return an 1U-RELOCATION-REQUEST-
ACKNOWLEDGE to 3G_MSC-A. When this messageis received by 3G_MSC-A, and 3G_MSC-A isready for the
move in Serving RNS functiondlity, it shall indicate the completion of the preparation phase on the core network side
for the SRNS Rel ocation. An lU-RELOCATION-COMMAND message is sent by 3G_MSC-A to RNS-A. RNS-A acts
asfollows:

i) if the procedureisa SRNS Re ocation without change of radio resources, which means that the lur interface
between RNS-A and RNS-B can be used for the procedure, the RNS-A shall send IUR-SRNS-RELOCATION-
COMMIT message to the RNS-B to trigger the Rel ocation execution. See figure 10.

ii) if the procedureisa SRNS Re ocation with change of radio resources, which meansthat the lur interface
between RNS-A and RNS-B is not used for the procedure, the RNS-A shall trigger the handover procedure on
the air interface by sending the RRC-HANDOVER-COMMAND to the UE. The UE will then access the new
radio resources. Seefigure 11.

NOTE: ThelU-RELOCATION-REQUEST-ACKNOWLEDGE from RNS-B may optionally contain a
transparent container, which istransferred by 3G_MSC-A to the RNS-A using the
|U-RELOCATION-COMMAND message.

When the rel ocation execution trigger isreceived, RNS-B shall then take the necessary action to assumetherole of
Serving RNS and shall send an IU-RELOCATION-DETECT message to 3G_MSC-A. When the UE is successfully in
communication with the RNS-B, then RNS-B shall send an I[U-RELOCATION-COMPLETE messageto 3G_MSC-A.

After 3G_MSC-A hasreceived the lU-RELOCATION-COMPLETE message from RNS-B, it shall begin to release the
resources associated to the RNS-A. In figures 10 and 11, the resources are released by using the
|U-RELEASE-COMMAND sequence.

If afailure occurs during the SRNS Rel ocation attempt, then 3G_MSC-A will terminate the relocation to RNS-B. For
example, if lU-RELOCATION-FAILURE isreturned from RNS-B then 3G_MSC-A will terminate the rel ocation to
RNS-B and send |U-RELOCATION-PREPARATION-FAILURE to RNS-A. If IU-RELOCATION-CANCEL is
returned from RNS-A, then 3G_MSC-A will terminate there ocation to RNS-B and send |U-RELOCATION-
CANCEL-ACKNOWLEDGE to RNS-A.

In all cases the exigting connection to the UE shall not be cleared except in the case of expiry of thetimer for receipt of
lu-RELOCATION-COMPLETE.

During the period that the UE is not in communication with the network, 3G_MSC-A shall queue al appropriate
messages. All messages shall be delivered to the UE once communication isresumed. In the case of an Intra-3G_MSC
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SRNS Relocation (with or without change of radio resources) on 3G_MSC-B, then the messages shall be queued by
3G_MSC-B.

*xkx Fourth Proposed Change ******

9.3 Handover control procedures MSC-A (functional unit 3)

The procedures of functional unit 3 aregiven in teemsof SDL diagramsin figure 41. To easily distinguish the interface
concerned the messages received or sent from this unit are prefixed with either 'MAP for a MAP message, ‘A’ for an A-
Interface message or 'I' for an ISDN/PSTN message.

The procedures of functional unit 3 include;
i) initiation. Theinitiation condition is shown by the signa A-HANDOVER-REQUIRED.

The diagram also includes queuing when thereis no channel available. Calls for which handover has been
initiated should be queued with priority higher than normal calls. They should have lower priority than
emergency calls.

ii) handover of callswithin the area of MSC-A, i.e. handover casei). In this case MSC-A controls the procedures on
both the previous and the new radio channel, usng signals A-HANDOVER-REQUEST and A-HANDOVER-
COMMAND. The handover procedure is completed when A-HANDOVER-COMPLETE isreceived. If this
signal isnot received (expiry of timer T102), theradio path and the connection on interface B' are-eitheris
rel eased-or-the original-connection-ismaintained.

In the case of ongoing GSM voaice group calsfor subsequent users of the VGCS channel uplink the original
connection shall aways be maintained.

For handover devices with three-party capabilities the handover device isfirst set up so that al interfaces A', A"
and B' are connected (illustrated by the signal 'set up handover device'). Thisis done when the Handover
Command is sent to the MS . Thedeviceis connected initsfinal position (i.e. A" to B' for caseii)) (illustrated by
the signal 'connect handover device') when A-HANDOVER-COMPLETE isreceived.

iii) handover to MSC-B . This procedure is the one described in subclauses 7.1. and 7.2. For handover devices with
three-party capabilities the handover device is set-up when MSC-A sends the Handover Command to the M S,
i.e. theinterfaces A', B' and B" are then connected. The device is connected in its final position (i.e. B' to B")
when the successful procedure indication isreceived from functional unit 4.

iv) subsequent handover to MSC-A . The procedureis described in subclauses 7.3. and 7.4. When ahandover to
MSC-A indication is received from functional unit 4, the handover deviceis set up so that interfaces B', B" and
A" are connected (for handover devices with three-party capabilities). When A-HANDOVER-COMPLETE is
received, the deviceis connected initsfinal position (i.e. B'to A").

If A-HANDOVER-COMPLETE isnot received (expiry of timer T104), the handover device releases interface
A, encretornstonpecitionwhere B' and B-creconnested,

v) subsequent handover to athird MSC (MSC-B') . The procedureis described in subclauses 7.3. and 7.4. The
handover deviceis set up initsinitial position, (i.e. interconnection of interfaces B', B" and B"") when the
connection to MSC-B' has been established. MSC-B isinformed viafunctiona unit 4 that the connection has
been established and that the procedure on the radio path can beinitiated. The deviceis connected in its final
position (i.e. B' to B™) when a successful procedure indication isreceived from functional unit 4. MSC-B is
informed that all proceduresin MSC-B can be terminated (illustrated by the MAP-SEND-END-SIGNAL
response). The device returns to the state where B' and B" are connected if the subsequent handover procedure
fails.

Timersin MSC-A.

The procedures are supervised by timersin order to avoid a deadlock when responses are not received or the procedures
fail. The following timers are defined:

T101: thistimer supervises the queuing time for afree channdl. If T101 expires, ano channd indication is
generated, aretry procedure could be applied as described in subclause 6.1. T101 is set by O&M,
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T102: thistimer supervises the time for handover completion for handover between BSSsin MSC-A. T102 is set

by O&M,

T103: thistimer supervises the time between issuing an A-HANDOVER-COMMAND from MSC-A and

receiving a successful procedure indication from MSC-B. This timer also supervises the time between
sending an A-HO-REQUEST-ACKNOWLEDGE to MSC-B and receiving a successful procedure
indication from MSC-B'. If T103 expires, the handover procedureisterminated. T103 is set by O&M,

T104: thistimer supervises the time between sending of an A-HO-REQUEST-ACKNOWLEDGE to MSC-B and

receiving the A- HANDOVER-COM PLETE from BSS-B on MSC A. If thetl mer explr&; the new radio
channd isreleased-a 0 ired. T104 isset by
O&M.

ek Fifth Proposed Change ******

11.3 Handover/Relocation control procedures 3G_MSC-A

(functional unit 3)

The procedures of functional unit 3 are given in terems of SDL diagramsin figure 43. To easily distinguish the interface
concerned the messages received or sent from this unit are prefixed with either 'MAP for a MAP message, 'A’ for an A-
Interface message, 'I' for an ISDN/PSTN message or 'lu’ for an lu-message.

The procedures of functional unit 3 include;

i)

i)

initiation. Theinitiation condition is shown by the signal 1u-RELOCATION-REQUIRED or A-HANDOVER-
REQUIRED;

The diagram also includes queuing when thereis no channel available. Calls for which handover/rel ocation has
been initiated should be queued with priority higher than normal calls. They should have lower priority than
emergency calls.

handover/rel ocation of callswithin the area of 3G_MSC-A, i.e. handover/relocation casei);

In the handover/relocation from RNS-A/BSS-A to RNS-B/BSS-B 3G_MSC-A controls the procedures on both
the previous and the new radio channd, using signals lu-RELOCATION-REQUEST/A-HANDOVER-
REQUEST and lu-RELOCATION-COMMAND/A-HANDOVER-COMMAND. The handover/relocation
procedure is completed when lu-RELOCATION-COMPLETE/A-HANDOVER-COMPLETE isreceived. If this
signal isnot received (expiry of timer T102, T302, T502 or T702), the radio path and the connection on interface

B' areeitheris rel eased-ertheerignal-connectiontsmartarned.

For handover/relocation devices with three-party capabilities the deviceisfirst set up so that all interfaces Iu/A',
Iu"/A" and B' are connected (illustrated by the signal 'set up handover device). Thisis done when the Relocation
Command is sent to serving RNS or Handover Command is sent to the serving BSS. The device is connected in
itsfina position (i.e. Iu"/ A" to B' for caseii)) (illustrated by the signal ‘connect handover device’) when lu-
RELOCATION-COMPLETE/A-HANDOVER-COMPLETE isreceived.

iii) relocation to 3G_MSC-B. This procedure is the one described in subclauses 8.3.1 and 8.3.2. For

handover/rel ocation devices with three-party capabilitiesthe device is set-up when 3G_MSC-A sendsthe
Rel ocation Command to the UE, i.e. the interfaces Iu', B' and B" are then connected. The device is connected in
itsfina position (i.e. B' to B") when the successful procedure indication isreceived from functiona unit 4;

iv) UMTS to GSM handover to MSC-B. This procedure is the one described in subclauses 8.1.1 and 8.1.2. For

handover/rel ocation devices with three-party capabilitiesthe device is set-up when 3G_MSC-A sendsthe

Re ocation Command to the serving RNS, i.e. theinterfaces Iu', B' and B" are then connected. The deviceis
connected in its final position (i.e. B' to B") when the successful procedure indication isreceived from functional
unit 4;

GSM to UMTS handover to 3G_MSC-B. This procedure is the one described in subclauses 8.2.1 and 8.2.2. For
handover/rel ocation devices with three-party capabilities the device is set-up when MSC-A sends the Handover
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Command to the serving BSS,, i.e theinterfaces A', B' and B" are then connected. The device is connected in its
final position (i.e. B' to B") when the successful procedure indication is received from functional unit 4;

vi) subsequent relocation from 3G_MSC-B to 3G_MSC-A. The procedure is described in subclauses 8.3.3.1 and

8.3.4.1. When ardocation to 3G_MSC-A indication isreceived from functional unit 4, the handover/relocation
deviceis set up so that interfaces B', B" and lu' are connected (for devices with three-party capabilities). When
lu-RELOCATION-COMPLETE isreceived, the deviceis connected initsfinal position (i.e. B'to Iu');

If lu-RELOCATION-COMPLETE isnot received (expiry of timer T704), the handover/rel ocation device
releases interface [U', andreturnsto-apesitionwhere B' and B"-are-connected.

vii)subsequent GSM to UMTS handover from MSC-B to 3G_MSC-A. The procedureis described in

subclauses 8.2.3.1 and 8.2.4.1. When ahandover to 3G_MSC-A indication isreceived from functiona unit 4, the
handover deviceis set up so that interfaces B', B" and A" are connected (for handover devices with three-party
capabilities). When lu-RELOCATION-COMPLETE isreceived, the deviceis connected in itsfinal position

(i.e. B'tolu);

If lu-RELOCATION-COMPLETE isnot received (expiry of timer T504), the device releases interface IU', ang-
retrnstenpectionwhere B and B"-creconnested,

viii) subsequent UMTS to GSM handover from 3G_MSC-B to MSC-A. The procedureis described in

subclauses 8.1.3.1 and 8.1.4.1. When ahandover to MSC-A indication is received from functional unit 4, the
handover deviceis set up so that interfaces B', B" and Iu' are connected (for handover devices with three-party
capabilities). When A-HANDOVER-COMPLETE isreceived, the deviceis connected in itsfinal position

(i.,e. B'toAY);

If A-HANDOVER-COMPLETE isnot received (expiry of timer T304), the device releases interface A', ane-
retrnstenpectionwhere B' and B"-crecennested,

iX) subsequent relocation from 3G_MSC-B to athird 3G_MSC (3G_MSC-B'). The procedureis described in

X)

subclauses 8.3.4.2 and 8.3.5.2. The handover/relocation deviceis set up in itsinitia position,

(i.e. interconnection of interfaces B', B" and B™) when the connection to 3G_MSC-B' has been established.
3G_MSC-B isinformed viafunctional unit 4 that the connection has been established and that the procedure on
theradio path can beinitiated. The deviceis connected in itsfinal position (i.e. B' to B™) when a successful
procedure indication isreceived from functional unit 4. 3G_MSC-B isinformed that all proceduresin
3G_MSC-B can be terminated (illustrated by the MAP-SEND-END-SIGNAL response). The device returnsto
the state where B' and B" are connected if the subsequent relocation procedure fails,

subsequent UMTS to GSM handover from 3G_MSC-B to athird MSC (MSC-B"). The procedureis described in
subclauses 8.1.3.2 and 8.1.4.2. The handover/relocation deviceis set up in itsinitia position,

(i.e. interconnection of interfaces B', B" and B™) when the connection to MSC-B' has been established.
3G_MSC-B isinformed viafunctional unit 4 that the connection has been established and that the procedure on
theradio path can beinitiated. The deviceis connected in itsfina position (i.e. B' to B™) when a successful
procedure indication isreceived from functional unit 4. 3G_MSC-B isinformed that all proceduresin
3G_MSC-B can be terminated (illustrated by the MAP-SEND-END-SIGNAL response). The device returnsto
the state where B' and B" are connected if the subsequent UMTS to GSM handover procedure fails;

xi) subsequent GSM to UMTS handover from MSC-B to athird MSC (3G_MSC-B"). The procedure is described in

subclauses 8.2.3.2 and 8.2.4.2. The handover/relocation deviceis set up initsinitia position,

(i.e. interconnection of interfaces B', B" and B™) when the connection to 3G_MSC-B' has been established.
MSC-B isinformed via functional unit 4 that the connection has been established and that the procedure on the
radio path can beinitiated. The device is connected in itsfina position (i.e. B' to B™) when a successful
procedure indication isreceived from functional unit 4. MSC-B isinformed that al proceduresin MSC-B can be
terminated (illustrated by the MAP-SEND-END-SIGNAL response). The device returnsto the sate where B!
and B" are connected if the subsequent GSM to UMTS handover procedure fails.

Timersin 3G_MSC-A.

The procedures are supervised by timersin order to avoid a deadlock when responses are not received or the procedures
fail.

The following timers are defined for SRNS Relocation:
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T701:

T702:

T703:

T704:

10

thistimer supervises the queuing time for afree channel for therelocation inside UMTS. If T701 expires, a
no channel indication is generated and 3G_MSC-A will terminate the relocation as described in
subclause 6.2.3. T701 is set by O& M;

thistimer supervises the time for relocation completion for relocation between RNSsin 3G_MSC-A. T702
isset by O&M;

thistimer supervises the time between issuing an lu-RELOCATION-COMMAND from 3G_MSC-A and
receiving a successful procedure indication from 3G_MSC-B. Thistimer also supervises the time between
sending an |U-RELOCATION-REQUEST-ACKNOWLEDGE to 3G_MSC-B and receiving a successful
procedure indication from 3G_MSC-B'. If T703 expires, the relocation procedure isterminated. T703 is set
by O&M;

thistimer supervises the time between sending of an |U-RELOCATION-REQUEST-ACKNOWLEDGE to
3G_MSC-B and receiving the lu-RELOCATION- COM PLETEfrom RNS—B on SG MSC-A. If the timer
expires, the new radio channel isreleased-a ndov . y

3G MSC-B-ismaintained. T704 isset by O&M

Thefollowing timers are defined for UMTS to GSM handover:

T301:

T302:

T303:

T304:

thistimer supervises the queuing time for afree channel for the UMTS to GSM handover. If T301 expires,
ano channd indication is generated and 3G_MSC-A will terminate the handover as described in
subclause 6.2.3. T301 is set by O& M;

thistimer supervises the time for UMTS to GSM handover completion for handover from RNSto BSSin
3G_MSC-A. T302is set by O&M;

thistimer supervises the time between issuing an lu-RELOCATION-COMMAND from 3G_MSC-A and
receiving a successful procedure indication from MSC-B. This timer also supervises the time between
sending an A-HO-REQUEST-ACKNOWLEDGE to MSC-B and receiving a successful procedure
indication from MSC-B'. If T303 expires, the UMTS to GSM handover procedureis terminated. T303 is set
by O&M;

thistimer supervises the time between sending of an A-HO-REQUEST-ACKNOWLEDGE to MSC-B and
receiving the A- HANDOVER-COM PLETE from BSS-B on 3G _| MSC A. If the t| mer exp| res, the new
radio channel isreleased-a ndov v ; ired. T304 isset
by O& M.

Thefollowing timers are defined for GSM to UMTS handover:

T501:

T502:

T503:

T504:

thistimer supervises the queuing time for afree channel for the GSM to UMTS handover. If T501 expires,
ano channd indication is generated and 3G_MSC-A will terminate the handover as described in
subclause 6.2.3. T501 is set by O& M;

thistimer supervises the time for GSM to UMTS handover completion for handover from BSS to RNSin
3G_MSC-A. T502 is set by O&M;

thistimer supervises the time between issuing an A-HANDOVER-COMMAND from MSC-A and
receiving a successful procedure indication from 3G_MSC-B. Thistimer also supervises the time between
sending an A-HANDOVER-REQUEST-ACKNOWLEDGE to 3G_MSC-B and receiving a successful
procedure indication from 3G_MSC-B'. If T503 expires, the GSM to UMTS handover procedureis
terminated. T503 is set by O& M;

thistimer supervises the time between sending of an A-HANDOVER-REQUEST-ACKNOWLEDGE to
3G_MSC-B and receiving the lu-RELOCATION- COM PLETE from RNS—B on SG_MSC AL If thetlmer
expires, the new radio channel isreleased-a ndov y o ,

makntained. T504 is set by O&M.

3GPP



11

**xxxx Provided For Information ******

Procedure

Procedure for Handover in MSC-A
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Figure 41 (Sheet 4 of 26): Handover control procedure in MSC-A
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Procedure 3G_MSC_A _HO
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Figure 43 (sheet 64 of 78): Handover control procedure in 3G_MSC-A
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