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Foreword
This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document defines the Stage 2 description for the Local Call Local Switch feature. Local Call Local Switch
may be implemented in both BICC based CS core networks as defined in 3GPP TS 23.205 [2] and SIP-1 based CS core
networks as defined in 3GPP TS 23.231 [3], with a GSM/EDGE Radio Access Network supporting either TDM based
or |P based A interface.

This stage 2 shall cover the information flows between the GM SC server, MSC server and media gateways that are
required to support Local Call Local Switching highlighting the specific requirementsin addition to those defined for
BICC based CS core networks 3GPP TS 23.205 [2] and SIP-I based CS core networks 3GPP TS 23.231 [3]. Note that
nothing in the present document shall preclude an implementation of a combined MSC Server and MGW. The present
document shall show the CS core network termination of the A interface, and the information flows between the BSS
and the MSC server, in order to cover the information flow stimulus to the core network and describe the interaction
with the supplementary and value added services and capabilities.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
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[6] 3GPP TS 29.205: "Application of Q.1900 series to bearer-independent Circuit Switched (CS) core
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[7] 3GPP TS 48.008: "Mobile Switching Centre - Base Station system (MSC-BSS) interface; Layer 3
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[9] 3GPP TS 23.009: "Handover procedures'.
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3".
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

BSSID: A globally unique identifier of a Base Station Subsystem (BSS).

call leg: The access link between the mobile station and the Core Network. A mobile to mobile call consists of two call
legs and the link through the Core Network.

call leg correlation: The process within the BSS to search for the other call-leg(s) of a (potential) Intra-BSS call by
appropriate means.

intra-BSS call: A mobile to mobile voice call involving two mobile stations connected to the same BSS.

intra-BSS call detection: Determination that both call legs are within the same BSS.
local call: AnIntra-BSS call that can be locally switched by the BSS.

locally switched call: A local call with adirect local path between the Call-legs, switched by the BSS.

3.2 Symbols

For the purposes of the present document, the following symbols apply:

A Interface between the BSC and the MSC-S

Abis Interface between the BSC and the BTS

i intermediate node prefix.

Mc Interface between the (G)M SC-S and the MGW.

Nc The NNI call control interface between (G)M SC servers

0 originating side prefix, e.g. oUE, oBSS, oM SC, oMGW for nodes and e.g. 0A-interface,
oAssignment Request etc for interfaces, messages etc.

t terminating side prefix , e.g. tUE, tBSS, tMSC, tMGW and e.g. tA-interface, tAssignment Request

etc for interfaces, messages etc.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[1].

AolP A over IP, using IP as the bearer of the user plane of A interface
AoTDM A over TDM, using TDM as the bearer of the user plane of A interface
APM Application Transport Mechanism
coT Continuity message
GCR Global Call Reference
LCLS Local Call Local Switch
OoBTC Out of Band Transcoder Control
4 Main Concepts

4.1 General

Local Call Local Switch provides the capability for the user plane to be locally switched (e.g. voice datain user planeis
not backhauled to the CS core network) for callsthat are generated and terminated by users that are served by the same
BSS. The result is saving on transmission resource of the Abis and/or A interface.
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Loca Call Local Switch shall only be considered for a CS voice call and is transparent to the end user.

Figure 4.1.1 shows an example of Local Call Local Switching. It highlights only the main nodes and interfaces and
differentiates between "originating" nodes and interfaces (OUE, oBTS, oM SC, oMGW, o0Abis, 0A) and "terminating"
nodes and interfaces (tMSC, tMGW, tBTS, tUE, tAbis, tA). It aso includes an Intermediate M SC server and MGW
(iIMSC, iMGW), which may be a (G)M SC server or other intermediate CN control node and its MGW.

B Speech
Signaling

(with local switching
Capability)

Figure 4.1.1. Example of Local Call Local Switching

The "active" User Plane path is shown with athick, solid blue line for the case that Local Switching is provided
between two BTS's, while the "inactive" User Plane path, i.e. the two Abis-links, the two A-links and the links within
the Core Network are not carrying traffic and are therefore marked with thin, dotted blue lines. The Control Plane paths
are shown in solid red lines.

Local Call Local Switch is attempted to be instantiated during call establishment. During this phase, negotiation for
support of LCLS s performed within the Core Network and requests to correlate and connect the call legs are made to
the BSS when LCL S s successfully negotiated. I nteraction with existing supplementary services and

handover/rel ocation are supported. Depending on the scenario this may require abreak of an existing locally switched
call where the voice data on user plane shall be routed via the core network, or a (re)establishment of alocally switched
call where the voice data on user plane shall be locally switched in the BSS.

Local Call Local Switch may be supported on both TDM based A interface (AoTDM) and IP based A interface (Aol P).

Local Call Local Switch may be implemented on both a BICC based CS core network and a SIP-I based CS core
network and therefore the main concepts that are defined within 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3]
respectively, also apply to Local Call Local Switch.

The MSC server isin charge of call control, supplementary services and gives permission (or denies) as to whether
local switching may be applied. When the MSC server has granted the permission to apply LCLS, the BSC makes the
final operation decision whether to establish LCL S (dependent on alignment of codecs, BTS's supporting local
switching, resource available, status of its BTS's, the state of itsradio legs).

4.2 LCLS Negotiation

4.2.1 General concept of LCLS negotiation

LCLS negotiation is required within the Core Network in order to determineif al of the MSC servers and intermediate
nodes, including GM SC servers, in the call control path allow the support of the LCLS functionality. LCL S negotiation
may result in LCLS not being permitted for the following reasons:

- An MSC server node or intermediate node, including GM SC server node, has not been upgraded to support the
LCLSfunctionality.

- Itisprevented dueto specific interactions e.g. Supplementary Services, operator determined restriction of LCLS,
etc.
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Additionally the LCLS negotiation may result in local call local switch being permitted but with certain configurations
for user plane connectivity to the BSS depending on the network requirements, for example periodic signalling of pre-
paid tones.

The LCLS negotiation Information Elements (L CL S-Negotiation Request, LCL S-Negotiation Response and LCLS-
Configuration-Preference) are explicitly signalled on the Nc Interface. The LCLS-Negotiation Request |E and LCLS-
Configuration-Preference |E are signalled during call establishment where the originating MSC server startsLCLS
negotiation.

Depending on the support of LCLS, the M SC servers and intermediate nodes, including GM SC server, may remove the
LCLS-Negotiation Request | E and the LCL S-Configuration-Preference | E from further signalling on the Nc interface
(e.g. if node does not support LCLS) or modify the contents of the LCL S-Negotiation Reguest |E and the LCLS-
Configuration-Preference |E (e.g. if LCLSis not allowed for the subscriber or if bicasting is required).

The following properties are signalled in the L CL S-Configuration-Preference Information Element for "LCLS
Allowed" to allow each node to indicate what level of user data connection it requires:

- Need_Receive Forward = No/Yes; thisindicates if the node needs to receive UL data from the originating UE.

- Need_Receive Backward = No/Y es; thisindicatesif the node needs to receive UL data from the terminating UE.
- Need_Send_Forward = No/Yes; thisindicates if the node needs to insert user data toward the terminating UE.

- Need_Send_Backward = No/Y es; thisindicates if the node needs to insert user data toward the originating UE

The default setting is "No" meaning that no Core Network user data requirement exists. If anode receivesthe LCLS
Negotiation Request | E and the LCL S-Configuration-Preference |E and if any of the parameters of the LCLS-
Configuration-Preference IE isset to "Yes" it shall not change them; it may however change any parameter to "Yes".
The received parameters of the LCL S Negotiation Response |E and the LCL S-Configuration-Preference | E shall not be
modified.

The LCLS configuration preference that is negotiated on the core network path alows the oM SC server and the tMSC
server to request the correct LCL S configuration from the BSS (see sub-clause 4.6.2) on the originating and the
terminating leg.

Table4.2.1.1 shows all possible LCLS configuration preferences and the related L CL S configurations requested from
the BSS on the originating and the terminating leg.

Table 4.2.1.1: Final LCLS configuration preference negotiated on the Core Network path and the
related LCLS configuration requested from the BSS

Negotiated value of LCLS-Configuration- . .
Preference IE Resulting LCL S Resulting LCLS
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Negotiated value of LCLS-Configuration-

Preference IE Resulting LCLS ResultingLCL S
Need_ Need_ Need_ Need_
receive_ send_ receive_ send_
forward backward backward | forward
connected both-way in the connected both-way in the
1 No No No No BSS BSS
3 connected both-way in the
2 No No No Yes connected ggtg-way in the BSS and send access DL
from the Core Network
connected both-way in the COTITEEE BOUTiEy I e
3 No No Yes No BSS BSS and bi-casted UL to the
Core Network
connected both-way in the
. BSS and bi-casted UL to the
4 No No Yes Yes connected ggtg-way in the Core Network and send
access DL from the Core
Network
connected both-way in the .
5 No Yes No No BSS and send access DL BINEEEY g%tg-way It
from the Core Network
connected both-way in the connected both-way in the
6 No Yes No Yes BSS and send access DL BSS and send access DL
from the Core Network from the Core Network
connected both-way in the .
connected both-way in the
BSS and send access DL .
7 No Yes Yes No ot e Cons e, ek BSS and bi-casted UL to the
local DL Core Network
3 connected both-way in the
?ggegézdsgﬁhh:gigslg ttl;f BSS and bi-casted UL to the
8 No Yes Yes Yes from the Core Network. block Core Network and send
local DL ! access DL from the Core
Network
connected both-way in the .
9 Yes No No No BSS and bi-casted UL to the | comnected ggtg""’ay e
Core Network
3 connected both-way in the
connected both-way in the
. BSS and send access DL
10 Yes No No Yes BSS angobrlécsztt\%joiL to the from the Core Network, block
local DL
connected both-way in the .
: connected both-way in the
11 Yes No Yes No e angobrlc;csztt\?\?oil_ to the BSS and bi-casted UL to the
Core Network
connected both-way in the
connected both-way in the BSS and bhi-casted UL to the
12 Yes No Yes Yes BSS and bi-casted UL to the Core Network and send
Core Network access DL from the Core
Network, block local DL
connected both-way in the
BSS and bi-casted UL to the .
13 Yes Yes No No Core Network and send sz g%tg-way I iz
access DL from the Core
Network
connected both-way in the .
BSS and bi-casted lle to the cosngectt;d bo:jh-way e
BSS and send access DL
14 HEE EE e s a((i:gges;\lgtl\_/v ggkmaphdesceg?e from the Core Network, block
Network local DL
connected both-way in the
BSS and bhi-casted UL to the connected both-way in the
15 Yes Yes Yes No Core Network and send BSS and bi-casted UL to the

access DL from the Core
Network, block local DL

Core Network
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Negotiated value of LCLS-Configuration-
Preference IE Resulting LCL S Resulting LCLS
connected both-way in the connected both-way in the
BSS and bi-casted UL to the BSS and bi-casted UL to the
16 Yes Yes Yes Yes Core Network and send Core Network and send
access DL from the Core access DL from the Core
Network, block local DL Network, block local DL

A Core Network node can optionally request that its related MGW isolates the access side termination from the network
side termination in order to avoid any forwarding of data that it receives from another network entity (Core Network
node or BSS). Isolation of the access termination is possible when user data need not be transported from the oBSS or
the tBSS through the complete core network and in this case the LCL S configuration, which is sent to the oBSS or the
tBSS based on the final LCLS configuration preference does not include the request to block local DL user data.

Figure 4.2.1.1 shows an example of how the user plane data can be configured as a result of the CN LCL S Negotiation.
The precise LCLS configuration settings for each permutation of LCLS configuration preference options are specified
inTable4.2.1.1.

LCLS-Negotiation Request; LCLS-Negotiation Request;
LCLS-Configuration- LCLS-Configuration-
preference N preference
MSC-S-o MSC-S-i MSC-S-t

LCLS-Negotiation LCLS-Negotiation

Response; LCLS- Response; LCLS-
;‘/ Configuration-preference i ;‘/ Configuration-preference UL data

requested
from tUE
.......rw........r [ ]
MGW-i~ 3
UL data User Plane (connection)

requested
from oUE

Local DL data not BSS-1I
blocked by BSS BSS-2

)

e 6 6 6 o o ¢ o o
Local DL
data blocked
by BSS

UE-o UE-t
Figure 4.2.1.1: General concepts for LCLS configurations as a result of LCLS Negotiation.

Annex A provides further examples of LCL S negotiation in the CN and LCLS configuration in the BSS.

422 (void)
423  (void)

4.2.4  General concept of LCLS Configuration Preference Modification
LCL S Configuration preferences may be modified during an ongoing call.

The LCLS Configuration Change Request message may be signalled mid-call to attempt to establish LCLS or modify
LCLS configuration preferences, for example for mid-call tones or announcements. Any core network node that
requires change of the LCLS configuration preferences may initiate the LCL S Configuration Change Request.

Change of the LCLS configuration preferences may only be initiated after Answer.
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NOTE 1: Prior to Answer message being returned the call is considered to be in the set-up phase and then
subsequent L CL S Negotiation Response and L CL S-Configuration-Preference |Es can be sent within the
call establishment messages (e.g. APM, ACM, CPG).

Only after the node has already handled the LCL S Negotiation procedure it may initiate a Change of the LCLS
configuration preferences. If a node does not respond to the LCL S Negotiation then it shall not trigger a change of the
LCLS configuration preferences at alater timein the call.

NOTE 2: Take Call Waiting for example, the call will trigger an LCLS Negotiation towards the called party since it
isacall establishment from the calling parties perspective.

When receiving the LCLS Configuration Change Request message, the other nodes can only accept or reject the request
without any modifications. If another node wishes to make further changes to the LCLS configuration preference
settings it can initiate its own modification of the LCLS-Configuration-Preference | E settings after the ongoing change
of the LCL S configuration preference procedure is completed.

The initiating node shall signal the LCL S Configuration Change Request message in the direction (originating leg or
terminating leg or both — but only for Intermediate Node) that it requires the LCLS configuration preference settings to
be changed.

If the intermediate node receives the LCL S Configuration Change Request message and it does not accept the requested
changesto the LCL S configuration preferencesit shall immediately return LCL S Configuration Change Request
Acknowledge message indicating the same requested L CL S-Configuration-Preference | E settings and with the LCLS-
Configuration-Change Result | E indicating rejection of the requested L CLS configuration change. Otherwise if the
intermediate node accepts the requested changes to the LCL S configuration preferences it shall forward the received
LCL S Configuration Change Request message containing the L CL S-Configuration-Change Request 1E and the LCLS-
Configuration-Preference | E to its subsequent (succeeding/preceding) node.

If the node which terminates the LCL S Configuration Change Request is the oM SC server or the tMSC server and it
accepts the requested changes to the LCLS configuration preferencesit shall return the LCLS Configuration Change
Request Acknowledge message indicating the same requested LCL S configuration preferences and with the
L CL S=Configuration-Change Result | E indicating acceptance of the LCLS Configuration Change Request.

If the node which terminates the LCL S Configuration Change Request is the oM SC server or the tMSC server and it
does not accept the requested changes to the LCL S configuration preferencesit shall return the LCLS Configuration
Change Request Acknowledge message indicating the same requested LCL S configuration preferences and with the
L CL S-Configuration-Change Result |E indicating rejection of the LCL S Configuration Change Request.

On receipt of the LCLS Configuration Change Request Acknowledge message from the succeeding/preceding node the
intermediate node shall forward it to its subsequent (preceding/succeeding) node.

The change of the LCLS configuration preferences procedure is completed:

- for the node that receives the LCL S Configuration Change Request message when it sendsthe LCLS
Configuration Change Request Acknowledge message;

- for the node which initiates the LCL S Configuration Change Request when it receives the LCLS Configuration
Change Request Acknowledge message.

NOTE 3: If the node which initiates the LCL S Configuration Change Request receives the LCL S Configuration
Change Request Acknowledge with the LCL S-Configuration-Change Result | E indicating rejection the
node can trigger an LCL S Break as described in sub-clause 7.2.1, specific applications such asinsertion
of tones or announcements will dictate this and are described in subsequent sections.

If LCLS Negotiation has occurred during call establishment and a handover occurs prior to answer which changes the
LCLS configuration preferences (from a previously agreed "No" to a"Yes") then the node shall wait until after Answer
before requesting the modification of the LCLS configuration preferences.

NOTE 4: Inter-M SC Handover during call establishment can result in an outstanding IAM — oM SC has sent |AM
forward and then performs Inter-M SC Handover — which could result in the LCLS configuration
preferences being out of alignment prior to Answer, the MSC can then defer sending the LCLS-
Connect_Control request to its BSSiif it wishesto prevent LCLS until it has performed a modification of
the LCLS configuration preferences.
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4.3 LCLS Call Leg Correlation

43.1 General

LCLScall leg correlation is required in order to allow the BSS to identify that two call legs that are part of the same call
are within the same BSS, and therefore can be correlated together to be a candidate for Local Call Local Switching.

The originating MSC server shall generate a Global Call Reference (GCR) Information Element which isaglobally
unique call identifier for the duration of the call and needs to be sent to all nodes in the routing path. The Global Call
Referenceis further detailed within clause 11.

The originating MSC server and the terminating MSC server shall include the GCR Information Element in the
ASSIGNMENT REQUEST and HANDOVER REQUEST messages.

See Clause 6 for the detailed descriptions and related call flows for the call establishment procedures.

The GCR may additionally be signalled within the core network for supplementary service interaction with LCLS and
Inter-M SC Handover, thisis further detailed in Clause 13 and Clause 8 respectively.

On receipt of a GCR Information Element, if the BSS supports LCLS, the BSS shall store the GCR for each call leg
until the call isreleased or that call leg is handed over to another BSS.

NOTE: theinclusion of the LCLS-BSS-Status IE in the response indicates to the MSC server that the BSS
supports LCLS.

If the GCR and LCLS-Configuration Information Elements are included in the ASSIGNMENT REQUEST message,
without the LCL S-Correlation-Not-Needed Information Element (see optional Intra-Network Detection, Sub-clause
4.3.2 and optional Intra-BSS Call Detection, Sub-clause 4.3.3), the BSS shall perform call leg correlation and send the
LCLS-BSS-Status Information Element with the correct value within the ASSIGNMENT COMPLETE message.

If the GCR and LCL S-Configuration Information Elements are included in the HANDOV ER REQUEST message, the
BSS shall perform call leg correlation and send the LCLS-BSS-Status Information Element with the correct value
within the HANDOVER COMPLETE messages.

If the GCR, LCL S-Configuration and L CL S-Correlation-Not-Needed Information Elements are included (see optional
Intra-Network Call Detection, Sub-clause 4.3.2 and optiona Intra-BSS Call Detection, Sub-clause 4.3.3) in the
ASSIGNMENT REQUEST message, the BSS shall either:

- not perform any call leg correlation, but only store the GCR for the assigned call leg and send the LCLS-BSS-
Status Information Element with the value " Call Not Possible to be Locally Switched" within the
ASSIGNMENT COMPLETE;

or

- ignore the LCLS-Correlation-Not-Needed Information Element, store the GCR and perform call leg correlation,
and send the LCL S-BSS-Status Information Element with the correct value within the ASSIGNMENT
COMPLETE message.

4.3.2 Optional Intra-Network Call Detection

4321 General

Asan option during call establishment, the tM SC server or the tBSS may utilise the Network 1D within the Global Call
Reference in order to determine whether the call is an intra-network call (e.g. compare the Network 1D within the GCR
with the Network 1D of the tM SC server).

4.3.2.2 Intra-Network Call Detection within the tMSC server
The terminating M SC-Server may perform an intra-network call detection as follows:

- if the Network ID in the GCR is the same as the Network ID of the terminating M SC-Server it means that the
cal isanintra-network call and the terminating M SC-Server shall proceed as for the case if no Intra-Network
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Call Detection is performed i.e. including the GCR and L CLS-Configuration Information Elements, but not
including the LCL S-Correlation-Not-Needed Information Element, within the ASSIGNMENT REQUEST

message.

- if the Network 1D in the GCR is different from the Network 1D of the terminating M SC-Server it means that the
call isnot an intra-network call and the terminating M SC-Server shall include GCR, LCL S-Configuration, and
LCLS-Correlation-Not-Needed Information Elements within the ASSIGNMENT REQUEST message.

NOTE: Intra-Network call detection within the tM SC server can minimize the processing in some BSS
implementations.

4.3.2.3 Intra-Network Call Detection within the tBSS
When receiving a GCR Information Element the tBSS may perform intra-network call detection as follows:

- if the Network ID in the GCR is the same as the Network 1D of the terminating BSS it means that the call isan
intra-network call and the terminating BSS shall perform call leg correlation.

- if the Network ID in the GCR is different from the Network 1D of the terminating BSS it means that the call is
not an intra-network call and the terminating BSS shall only store the GCR for the assigned call leg and does not
need to perform call leg correlation.

The tBSS shall indicate the resulting outcome to the tM SC server in the LCLS-BSS-Status Information Element within
the Assignment Compl ete.

4.3.3  Optional Intra-BSS Call Detection

4.33.1 General

As an option during call establishment, the tM SC server or tBSS may utilize the oBSS Node ID within the Call
Reference ID of the GCR, in order to determine whether the call isan intra-BSS call (e.g. compare the oBSS Node ID
with the tBSS Node I1D) as described below.

NOTE: After the oMSC server has generated the GCR IE, an Inter-BSS handover may occur at the originating
side, therefore the encapsulated BSS ID is no longer the same asthe BSS ID of the new Target BSS (see
aso sub-clause 8.4.1.1). Due to that, the result of the "BSS ID Pre-Check™ procedure may be incorrect
leading to "LCLS-Correlation-Not-Needed" indication being sent to the tBSS whilst the new target BSS
could in fact be the same asthe tBSS. If the tBSS does not perform the correlation of the GCR then the
information in the Assignment Complete message may also be inaccurate (the LCL S-BSS-Status | E may
indicate "call not possible to be locally switched" instead of "call not yet locally switched"). If the tMSC
server indicates "L CLS-Correlation-Not-Needed" and the Inter-BSS handover has occurred at the oUE
into the same BSS as the tUE but after signalling the GCR | E and the tBSS does perform full GCR
correlation then the LCLS-BSS-Status will indicate accurately that the call can be locally switched.

4.33.2 Intra-BSS Call Detection within the tMSC server

The terminating M SC-Server performsintra-BSS call detection as follows:

- if theoBSS Node ID in the GCR is the same as the terminating BSS Node ID, the terminating M SC-Server shall
proceed as for the case when no Intra-BSS Call Detection is performed i.e. including the GCR and LCLS-
Configuration Information Elements, but not including the L CL S-Correlation-Not-Needed Information Element,
inthe ASSIGNMENT REQUEST message (if LCLS is otherwise allowed from CN point of view).

- if theoBSS Node ID in the GCR is different from the terminating BSS Node ID, the terminating M SC-Server
shall include the GCR, LCL S-Configuration, and L CL S-Correlation-Not-Needed |nformation Elements within
the ASSIGNMENT REQUEST message.

NOTE: Intra-BSS call detection within the tM SC server can minimize the processing in some BSS
implementations.
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4.3.3.3 Intra-BSS Call Detection within the tBSS

When receiving a GCR Information Element the tBSS may perform intra-BSS call detection as follows:

- if theoBSS Node ID in the GCR is the same as the BSS Node ID of the terminating BSS the terminating BSS
shall perform call leg correlation.

- if theoBSS Node ID in the GCR is different from the BSS Node ID of the terminating BSS the terminating BSS
shall only store the GCR for the assigned call leg and does not perform call leg correlation.

The tBSS shall indicate the resulting outcome to the tM SC server in the LCLS-BSS-Status Information Element within
the ASSIGNMENT COMPLETE message.

4.4 LCLS Connection Control

LCLS connection control enables the Core Network to indicate to the BSS when the call is requested to be locally
switched within the BSS or not. LCL'S connection control is explicitly signalled on the A interface during Call
Establishment, Handover and L CL S Break/(Re)Establishment using the LCLS CONNECT_CONTROL message.

Withinthe LCLS CONNECT_CONTROL message, the L CL S-Connection-Status-Control Information Element shall
indicate whether the BSS is requested to:

- establish loca switching (connect);

- do not establish local switching (this valueis used for example in call hold to explicitly prevent LCLS
connection);

- bi-cast at handover (Thisis atemporary status of an LCLS connection which is being broken during handover.
The setting appliesto the call leg which is not being handed over. After handover has been completed and LCLS
is broken, the BSS shall adopt the previous L CL S-Connection-Status-Control valuei.e. "connect” unless
explicitly changed by the MSC Server. This means that any subsequent handover of the previous call leg back
into the same BSS will enable LCL S without any change of LCLS-Connection-Status to this call leg). The
temporary status settings shall be cleared by the BSS if set during a handover and the handover failsor is
rejected.

- receive DL dataat handover (Thisisatemporary status of an LCL S connection which is being broken during
handover. The setting applies to the call leg which is not being handed over. After handover has been compl eted
and LCLSisbroken, the BSS shall adopt the previous L CL S-Connection-Status-Control valuei.e. "connect"
unless explicitly changed by the MSC Server. This means that any subsequent handover of the previous call leg
back into the same BSS will enable L CL S without any change of L CL S-Connection-Statusto this call leg). This
setting does not change the UL bicasting and assumes the call leg to which it is applied is bicasting UL at
handover in addition. The termporary status settings shall be cleared by the BSS if set during a handover and the
handover fails or is rejected.

- release LCLSfor thelocally switched call (Release LCLS).

L CL S through-connection is established when the BSS receives, on both call legs, the LCL S-Connection-Status-Control
|E to alow and request LCL S to be established.

The detailed call flows and procedures for signalling of the LCL S-Connection-Status-Control 1E during Call
Establishment, LCL S Break/(Re)Establishment, and Handover are defined in clauses 6, 7, and 8 respectively.

The LCLS CONNECT_CONTROL message and the usage of the L CL S-Connection-Status-Control |E are further
detailed in sub-clause 16.3.

4.5 LCLS Status Reporting
45.1 LCLS BSS Status between BSS and Core Network

LCLSBSS statusiis required between the BSS and the Core Network in order to keep the originating MSC server and
the terminating M SC server updated of the LCLS status in the respective BSS.
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The LCLS-BSS-Status Information Element is used to indicate whether:
- thecal islocally switched with requested LCLS configuration

- thecdl isloca but not yet locally switched (this indicates that the call has been correlated but not locally
switched)

- thecal isnot possible to be locally switched (thisindicates that the call has been determined not to be alocal
cal)

- thecal isnolonger locally switched
- therequested LCL S-Configuration is not supported

Theinclusion of the LCLS-BSS-Status Information Element in responses to the MSC server indicates support of LCLS
feature by the BSS. The usage of the LCLS-BSS-Status Information Element is further detailed in sub-clause 16.3.

The LCLS-BSS-Status | E is explicitly signalled on the A interface during Call Establishment, LCLS
Break/(Re)Establish LCLS, and Handover procedures. See clauses 6, 7 and 8 respectively.

The LCLS-BSS-Status |E is also signalled explicitly inthe LCLS NOTIFICATION message on the A interface,
triggered by the BSS to notify the core network of any LCLS status changesin the BSS, e.g. BSS Initiated LCLS Break.
The LCLS NOTIFICATION message is further detailed in sub-clause 16.3.

452 LCLS Status within the Core Network

LCLS statusis required within the Core network in order to update all of the (G)MSC server and intermediate nodesin
the call control path of the LCLS status of the call.

LCLS-Status Information Element is explicitly signalled on the Nc interface during Call Establishment, LCLS
Break/(Re)Establish, and Handover procedures when the LCL S status changes from before and after handover. See
clauses 6, 7, and 8 respectively. The LCLS-Statusis either indicated as changed status (L CLS-Status |E) to achangein
the BSS or it may be indicated as request to change the L CL S-Status (L CL S-Status-Change |E) due to handover or
supplementary service invocation for example.

The LCLS-Status | E can indicate the following statuses:
- thecal is LCLS connected;
- thecal isnot LCLS connected;
- thecal isLCLSfeasible but not yet connected.
The LCLS-Status-Change | E can indicate the following statuses:
- LCLSisto bereleased;
- LCLSisto bereleased due to handover;
- LCLSisto bere-connected after LCLS break;
- Indicate DL data after handover - Handover Detected.

The MSC Servers shall only generate or forward the LCL S Status | E through the CN if there is a change to the current
CN status (i.e. there is not a one to one mapping of the LCLS-BSS Status and the LCL S Statusin the CN). The usage of
these elements: the LCLS Status |E signalled inthe LCLS _STATUS _UPDATE message and the LCL S-Status-Change
IE whichissignalledinthe LCLS STATUS CHANGE_REQUEST message and

LCLS STATUS CHANGE REQUEST ACKNOWLEDGEMENT message is further detailed in sub-clause 16.1.
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4.6 User Plane when LCLS is Active

46.1 General

When LCLS has been established for acall, the voice data on the user planeislocally switched within the BSS. When
the call islocally switched the core network shall assume that no user plane data will be received from the BSS for the
duration of the locally switched call unless explicitly requested viathe LCL S-Configuration IE.

When user plane datais required to be inserted by the core network, e.g. supplementary services, unless previously
negotiated viathe LCLS-Negotiation | E (see sub-clause 4.2) an LCL S Break procedure shall precede the insertion of
user plane data.

NOTE: During Handover procedures and LCLS Break procedures, the BSS may start to send the user plane data
to the core network before al nodes in the routing path have updated their related LCL S status, see
clauses 7 and 8.

4.6.2 LCLS Configuration

LCLS configuration is required in order to allow the Core Network to indicate to the BSS the LCLS connection
preference.

The LCLS Configuration Information Element is explicitly signalled on the A interface on a per call leg basis during
Call Establishment and Handover procedures or at any time during the call using the LCLS CONNECT_CONTROL
message. See clauses 6 and 8 respectively. It is used to indicate if the local call shall be:

- connected both-way in the BSS (basic L CL S connection)
- connected both-way in the BSS and bi-casted UL to the Core Network

- connected both-way in the BSS and send access DL from the Core Network (BSS may combine or replace local
DL datawith DL data from the Core Network)

- connected both-way in the BSS and send access DL from the Core Network, block local DL

- connected both-way in the BSS and bi-casted UL to the Core Network and send access DL from the Core
Network (BSS may combine or replace local DL data with DL data from the Core Network)

- connected both-way in the BSS and bi-casted UL to the Core Network and send access DL from the Core
Network, block local DL (BSS shall block local DL data but continue send UL data locally)

If the BSS does not support a certain configuration this shall be indicated with the LCLS-BSS-Status IE set to
"requested LCL S configuration is not supported” to the MSC Server.

NOTE: If BSS supports LCLS feature, then at least one of the LCLS configurationsis required to be supported.
The usage of the LCLS Configuration |E is further detailed in sub-clause 16.3.

5 General Circuit Switched Core Network Domain
Architecture

L CL S does not require any modifications to the basic reference architecture. The General CS core network domain
architecture is specified in 3GPP TS 23.205 [2]. Network Architecture for CS Core Network Nodes and GSM/EDGE
Radio Access Networks is specified in 3GPP TS 23.002 [8].

NOTE: LCLS doesintroduce a number of conceptual changes as described in sub-clause 4.1.
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6 Call Establishment

6.1 Basic Mobile Originating Call

6.1.1 Basic Mobile Originating Call with BICC based CS core network

6.1.1.1 General

The basic mobile originating call shall be established in accordance with 3GPP TS 23.205 [2]. The LCLS establishment
may use forward or backward bearer establishment. The following sub-clauses describe the additional requirements
related to the LCLS functionality.

6.1.1.2 Initial Addressing

If the oM SC server supports the LCLS feature it shall generate a Global Call Reference (GCR) IE. The GCR IE is
derived from the ITU-T Global Call Reference IE [5] and specified in detail in the clause 16 and in 3GPP TS 29.205
[6]. If the serving radio access is GERAN the Call Reference ID field of the GCR |E contains the originating BSS ID.

The oM SC server shall then include the GCR | E, LCL S-Negotiation Request | E and LCL S-Configuration-Preference |E
indicating the preferences for LCLS as defined in the sub-clause 4.2, clause 16 and in 3GPP TS 29.205 [6], together
with the Supported Codecs List I1E for OoBTC as specified in 3GPP TS 23.153 [4] in the IAM message to the
succeeding call control node.

6.1.1.3 Access Bearer Assignment

6.1.1.3.1 Assignment performed after LCLS Negotiation through Core Network

On receipt of the APM from the succeeding MSC server containing the LCL S-Negotiation Response | E, indicating
local call connection is permitted, the oM SC server shall continue with the basic call establishment and if the serving
radio accessis GERAN shall include the GCR IE and the LCL S-Configuration |E (which is derived fromthe LCLS-
Configuration-Preference | E) in the originating BSSAP Assignment Request message (see 3GPP TS 48.008 [7]).

If the serving radio accessis UTRAN the oM SC server shall save the LCLS-Negotiation Response |IE and LCLS
Configuration-Preference |E but proceed with the call establishment as described in TS 23.205 [2].

6.1.1.3.2 Assignment performed before LCLS Negotiation

After generation of the GCR | E the oM SC initiates the access bearer assignment on the originating side and includes the
GCR IE and the preliminary LCL S-Configuration | E (the final configuration can be different due to the following
L CL S negotiation through the core network) in the originating BSSAP Assignment Request message.

6.1.1.3.3 0oBSS behavior

If the originating BSS supports LCL S and receives the Assignment Request message containing the GCR |E and the
LCLS-Configuration |E the originating BSS shall store the GCR | E against the Assigned Call leg and shall check if it
can support the requested L CL S-Configuration. The originating BSS shall report the outcome in LCLS-BSS-Status |E
returned to the MSC server in the Assignment Complete message.

If the originating BSS does not support LCL S then the GCR | E and the L CLS-Configuration |E will be ignored and no
LCLS-BSS-Status |E will be returned in the Assignment Complete message. The oM SC server shall continue the call
establishment asfor aNon-LCLS call.

6.1.1.4 Backward LCLS Negotiation
At reception of an APM, ACM or CPG message with the LCL S-Negotiation Response | E and the LCLS-Configuration-

Preference |E the oM SC server shall check whether a new value of the L CL S-Configurati on-Preference settings require
the change of the requested LCL S configuration and if so the oM SC server shall include the updated LCLS-
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Configuration |E in the BSSAP message LCL S Connect Control to the BSS, see sub-clause 6.1.1.5. If the LCLS-
Negotiation Response |E indicates "LCLS Not Allowed" or "LCLS not supported by subsequent node" then the oM SC
Server shall not permit LCLS connection unless any subsequent LCLS negotiation results in LCLS being feasible.

NOTE 1: The oMSC can still signal the GCR to the BSS in order to avoid a subsequent Assignment to pass the
GCRif LCLS becomes feasible at alater time during the call.

At reception of an unsolicited APM message without L CL S-Negotiation Response | E then the oM SC shall handle the
APM but not change the LCL S-Configuration or any LCLS behaviour.

NOTE 2: APM isused for other services or applications and need not include L CL S-Negotiation Response IE.

If the first backward message (APM or ACM) does not contain the LCL S-Negotiation Response |E then the oM SC
Server shall not proceed with further LCLS signalling for this call.

NOTE 3: Thisindicatesto the oM SC server that the LCLS feature is not supported by succeeding node.

6.1.1.5 LCLS Through-Connection

If the originating BSS determines that the call islocal and can be locally switched it shall not through-connect the two
parties unless explicitly indicated to do so by receiving the L CL S-Connection-Status-Control |E set to "Connect” for
both call legs.

When the oM SC server receivesthe ANM from the succeeding M SC server with the LCLS-Status |E indicating "LCLS
isfeasible but not yet connected" it shall send the BSSAP message L CL S-Connect-Control to the originating BSS
containing the L CL S-Connection-Status-Control 1E set to "Connect". If the value of the required LCLS Configurationis
not the same as the value requested within the Assignment Request message, the oM SC Server shall also include the
LCLS Configuration | E in the L CL S-Connect-Control message.

If the BSS has received the L CL S-Connection-Status-Control |E set to "Connect” for both call legs associated to the
LCLScall it shall locally switch the user plane between the two call legs and report the through-connection viathe
LCLS-BSS-Status | E set to "the call islocally switched with requested LCLS configuration” in the L CL S-Connect-
Control Acknowledge message. The CN user plane shall be kept through-connected as described in the sub-clause 4.6.

If the call isnot yet locally switched when returning the L CL S-Connect-Control Acknowledge message but becomes
locally switched at alater time (for example due to the L CL S-Connection-Status-Control | E requesting " Connect” at the
second call leg) the BSS shall report the change in status via the LCLS-BSS-Status | E set to "the call islocally switched
with requested LCL S configuration” within the LCL S-Notification message as specified in 3GPP TS 48.008 [7].

NOTE: Thisshould not occur at the oM SC server for normal call establishment as the oM SC server should
aways be the last (second) node sending the L CL S-Connect-Control message to the BSS.

6.1.1.6 LCLS Status Reporting

When the oM SC server receives the L CL S-Connect-Control Acknowledge message from the originating BSS with the
LCLS-BSS-Status | E set to "the call islocally switched with requested LCLS configuration” it shall inform the
succeeding M SC server with the APM message containing the LCL S Status | E set to "L CL S connected”.

During the LCLS call establishment and ongoing call any change to the LCL S connection status is reported by the BSS
to the core network and only if it resultsin a change of the LCL S status in the core network, the updated L CL S status
shall be signalled by the oM SC server to the succeeding nodes. See also sub-clause 4.5.

6.1.1.7 MGW!/User plane

The MGW/user plane shall be established in accordance with 3GPP TS 23.205 [2].

6.1.2 Basic Mobile Originating Call with SIP-I based CS core network

6.1.2.1 General

The basic mobile originating call shall be established in accordance with 3GPP TS 23.231 [3]. The LCLS principles
introduced in the sub-clause 6.1.1 for BICC protocol messages should also apply to SIP-I signalling cases.

ETSI



3GPP TS 23.284 version 10.4.0 Release 10 26 ETSI TS 123 284 V10.4.0 (2012-04)

6.1.2.2 Initial Addressing

The oM SC server shall send the initial SIP-I INVITE request with the GCR |E, LCL S-Negotiation Request |E and

L CL S-Configuration-Preference | E included within the encapsulated |AM message if the LCL S feature is supported. If
an access bearer assignment has not been completed the initial SDP offer shall indicate that the local preconditions have
not been met.

6.1.2.3 Access Bearer Assignment

On receipt of the SIP-I1 183 Session Progress provisiona response from the succeeding M SC server containing the
L CLS-Negotiation Response | E and L CL S-Configuration-Preference | E included within the encapsulated APM
message, the oM SC server shall continue with the basic call establishment as specified in the sub-clause 6.1.1.3.

6.1.2.4 Backward LCLS Negotiation

At reception of the SIP-1 183 Session Progress provisional response with the L CL S-Negotiation Response | E and

L CLS-Configuration-Preference | E included within the encapsulated APM message the oM SC server shall check the
value of the LCL S-Negotiation Response | E and the L CL S-Configuration-Preference | E as specified in the sub-clause
6.1.1.4.

If the first 183 Session Progress provisional response does not contain the LCL S Negotiation Response | E then the
oM SC Server shall not proceed with further LCLS signalling for this call.

NOTE: Thisindicatesto the oM SC server that LCLS feature is not supported by succeeding node.

6.1.2.5 LCLS Through-Connection
On the reception of the 200 OK final response to the initial INVITE with the encapsulated ANM message containing

LCLS-Status |E the oM SC server shall apply the LCL S Through-Connection procedure specified in the sub-clause
6.1.15.

6.1.2.6 LCLS Status Reporting

The oM SC server shall send the SIP-1 INFO request containing the LCL S Status | E included within the encapsul ated
APM message to the succeeding M SC server when LCL S Status Reporting needs to be performed according to
procedure described in the sub-clause 6.1.1.6.

6.1.2.7 MGW!/User plane

The MGW/user plane shall be established in accordance with 3GPP TS 23.205 [2].

6.2 Basic Mobile Terminating Call

6.2.1 Basic Mobile Terminating Call with BICC based CS core network

6.2.1.1 General
The basic mobile terminating call shall be established in accordance with 3GPP TS 23.205 [2]. The LCL S establishment

may use forward or backward bearer establishment. The following sub-clauses describe the additional requirements
related to the LCLS functionality.

6.2.1.2 Actions at Intermediate Nodes (including GMSC)

6.2.1.2.1 Initial Addressing

If an intermediate node supports the LCL S feature and receives the L CL S-Negotiation Request |IE and LCLS-
Configuration-Preference |E from a preceding node in the IAM it may modify the LCL S-Configuration-Preference |1E
based on its own LCLS configuration regquirements, and shall then forward the resulting L CL S-Configuration-
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Preference | E together with GCR |E and LCL S-Negotiation Request | E to the succeeding node. The rules for modifying
the LCL S-Configuration-Preference | E are specified in the sub-clause 4.2.

If LCLSisnot permitted by the intermediate node based on its own LCL S requirements then it shall set the LCLS-
Negotiation Request | E to value "LCLS not allowed". The intermediate node shall forward the LCLS-Negotiation
Request |E, LCLS-Configuration-Preference |IE and GCR | E to the succeeding node.

6.2.1.2.2 Backward LCLS Negotiation

If the intermediate node supports the LCL S feature and has sent the GCR |E, the L CL S-Negotiation Request |E and
L CL S-Configuration-Preference | E within lAM message towards the succeeding node further action depends on the
content of the first received backward message (APM message or ACM).

- If theintermediate node receives the first backward message (APM or ACM) without the L CL S-Negotiation
Response |E it shall include the LCL S-Negotiation Response |E indicating "L CL S not supported by subsequent
node into APM/ACM before forwarding the APM/ACM to the preceding node.

NOTE 1: Thisindicatesto preceding nodes that the L CL S feature is not supported by the succeeding nodes
except the intermediate node but that further LCL S negotiation can occur. Specifically this can arise
due to subsequent call control signalling to other succeeding nodes, e.g. due to changed routing,
handover or supplementary service interactions. If the intermediate node does not include any LCLS-
Negotiation Result |E then it implicitly indicates to the preceding node that LCL S feature is not
supported by the intermediate node and no further LCLS signalling is permitted for the call.

- When thereceived APM/ACM contains the L CL S-Negotiation Response | E then the forwarding MSC server
shall forward the received L CLS-Negotiation Response | E and L CL S-Configuration-Preference | E to the
preceding node.

If the intermediate node has forwarded L CL S-Negotiation Response |E in the first backward APM/ACM message and
receives an APM which does not include LCL S Negotiation Response | E then the intermediate node shall handle the
APM but shall not include any LCLS |E when passing on such APM's; no changes to LCL S status shall result.

NOTE 2: APM isused for other services or applications and need not include LCLS IEs.
Other information elements shall be treated as specified in 3GPP TS 23.205 [2] and in 3GPP TS 23.231 [3].

6.2.1.2.3 Through-Connection
The procedure specified in 3GPP TS 23.205 [2] shall be applied.

6.2.1.2.4 LCLS Status Reporting within CN

If the LCLS statusis received from its adjacent node, the MSC server shall update the LCL S status and shall pass on to
the next node only if the LCL S status has changed. See also sub-clause 4.5.

6.2.1.2.5 MGW/User plane
The MGW/user plane shall be established in accordance with 3GPP TS 23.205 [2].

6.2.1.3 Actions at Terminating Call side

6.2.1.3.1 Initial Addressing

If the tM SC server supports LCL S feature and receives the GCR |E, the LCL S-Negotiation Request |E and the LCLS-
Configuration-Preference IE it may modify the L CL S-Configuration-Preference | E based on itsown LCLS
configuration requirements. The rules for modifying the L CL S-Configuration-Preference |E are specified in the clause
4.2 and in 3GPP TS 29.205 [6].

6.2.1.3.2 Backward LCLS Negotiation

If the tM SC server supports LCL S feature then it shall return the LCLS-Negotiation Response |E and the LCLS-
Configuration-Preference | E to the preceding node in the APM or the ACM message.
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6.2.1.3.3 Access Bearer Assignment

If the serving radio access is GERAN then when the tM SC server performs the access bearer assignment it shall include
the GCR |IE and the LCL S-Configuration |E (which is derived from the LCL S-Configuration-Preference IE) in the
BSSAP Assignment Request message sent to the terminating BSS (see 3GPP TS 48.008 [7]).

If the tM SC server supports the optional "intra-Network call detection" procedure and determines that the Network |D
within the GCR IE is not equal to the own (tMSC) Network ID, the tMSC server shall also include the"LCLS-
Correlation-Not-Needed" |E in the Assignment Request message (see sub-clause 4.3.2).

If the tM SC server supports the optional "intra-BSS call detection™ procedure and determines that the BSS ID within the
GCR IE is not equal to the terminating BSS ID, the tM SC server shall also include the "L CL S-Correl ation-Not-Needed"
|E in the Assignment Request message (see sub-clause 4.3.3).

If the terminating BSS supports LCL S and receives the Assignment Request message containing the GCR |E and the
LCLS-Configuration |E, the BSS shall store the GCR against the Assigned Call leg and check if it can support the
requested L CL S-Configuration. Unless the BSS supports the optional "intra-Network call detection” procedure (see
sub-clause 4.3.2) or optiona "intra-BSS call detection” procedure (see sub-clause 4.3.3) it shall perform a correlation of
the received GCR to seeif another call leg has been assigned with the same GCR and report the outcome in the LCLS-
BSS-Status | E returned to the tM SC server in the Assignment Compl ete message.

If the terminating BSS does not support LCL S then the GCR |E and the LCL S-Configuration 1E will be ignored and no
LCLS-BSS-Status |E will be returned in the Assignment Complete message. The tM SC server shall continue the call
establishment as for normal Non-LCLS call.

6.2.1.3.4 LCLS Through-Connection

If the terminating BSS determines that the call islocal and can be locally switched it shall not through-connect the two
parties unless explicitly indicated to do so by receiving the L CL S-Connection-Status-Control |E set to " Connect" for
both call legs.

When the tM SC server receives "answer” from the terminating UE it shall send the BSSAP message L CL S-Connect-
Control containing the LCL S-Connection-Status-Control |1E set to "Connect” and send the ANM message with the
LCLS-Status |E indicating "LCL S is feasible but not yet connected” to the preceding MSC server.

If the BSS has received the L CL S-Connection-Status-Control |E set to " Connect" for both call legs associated to the
LCLScall it shall locally switch the user plane between the two call legs and report the through-connection viaLCLS-
BSS-Status | E set to "the call islocally switched with requested LCL S configuration™ in the L CL S-Connect-Control
Acknowledge message. The CN user plane shall be kept through-connected as described in the sub-clause 4.6.

If the call isnot yet locally switched when returning the L CL S-Connect-Control Acknowledge message but becomes
locally switched at alater time (for example due to the L CL S-Connection-Status-Control 1E requesting " Connect” at the
second call leg) the BSS shall report the change in status via LCLS-BSS-Status | E set to "the call islocally switched
with requested LCL S configuration™ within the LCL S-Notification message as specified in 3GPP TS 48.008 [7].

6.2.1.35 LCLS Status Reporting

During the LCLS call establishment and ongoing call any change to the LCL S connection status is reported by the BSS
to the core network and only if it resultsin a change of the LCL S status in the core network the updated LCL S status
shall be signalled by the tM SC server to the preceding node. See also sub-clause 4.5.

6.2.1.3.6 MGW/User plane
The MGW/user plane shall be established in accordance with 3GPP TS 23.205 [2].

6.2.2 Basic Mobile Terminating Call with SIP-I based CS core network

6.2.2.1 General

The basic mobile terminating call shall be established in accordance with 3GPP TS 23.231 [3]. The LCLS principles
using introduced in the sub-clause 6.2.1 for BICC protocol messages should also apply to SIP-I signalling cases.
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6.2.2.2 Actions at Intermediate Nodes (including GMSC)

6.2.2.2.1 Initial Addressing

If an intermediate node supports the LCL S feature and receives the GCR | E, the LCL S-Negotiation Reguest |1E and the
LCL S-Configuration-Preference | E included within the encapsulated | AM message from a preceding node in the SIP-|
INVITE request it may modify the L CL S-Configuration-Preference IE based on its own LCL S configuration
requirements, and shall then forward the initial INVITE request with the resulting L CL S-Configuration-Preference |E
together with GCR IE and LCL S-Negotiation Request | E included within the encapsulated |AM message to the
succeeding node.

6.2.2.2.2 Backward LCLS Negotiation

On the receipt of the 183 Session Progress provisional response the intermediate node shall apply the Backward LCLS
Negotiation procedure specified in the sub-clause 6.2.1.2.2.

6.2.2.2.3 Through-Connection
See sub-clause 6.2.1.2.3.

6.2.2.2.4 LCLS Status Reporting within CN
See sub-clause 6.2.1.2.4.

6.2.2.2.5 MGW/User plane
See sub-clause 6.2.1.2.5.

6.2.2.3 Actions at Terminating Call side

6.2.2.3.1 Initial Addressing
See sub-clause 6.2.1.3.1.

6.2.2.3.2 Backward LCLS Negotiation

If the tM SC server supports LCL S feature then it shall return the final LCLS-Negotiation Response IE and LCLS
Configuration-Preference | E included within the encapsulated APM message to the preceding node in the SIP-1 183
Session Progress provisional response.

6.2.2.3.3 Access Bearer Assignment

See sub-clause 6.2.1.3.3.

6.2.2.3.4 LCLS Through-Connection
The tMSC server shall apply the LCLS Through-Connection procedure specified in the sub-clause 6.2.1.3.4. The

LCLS-Status IE indicating "LCL S is feasible but not yet connected" shall be included in the ANM message
encapsulated in the 200 OK final responseto theinitial INVITE.

6.2.2.3.5 LCLS Status Reporting
See sub-clause 6.2.1.3.5.

6.2.2.3.6 MGW/User plane
See sub-clause 6.2.1.3.6.
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6.3 Basic Mobile to Mobile End to End Call Examples

6.3.1 Basic Call Establishment Connection Model for LCLS

Figure 6.3.1.1 shows the network model for the basic call establishment for aLocal Call. The oM SC server seizes one
context with two bearer terminations in the oMGW. The bearer termination T1 is used for the bearer towards the oBSS
and the bearer termination T2 is used for the bearer towards the iMSC selected IMGW. The iMSC server seizes one
context with two bearer terminations in the iIMGW. The bearer termination T6 is used for the bearer towards the tM SC
server selected tMGW and the bearer termination T5 is used for the bearer towards the preceding oMGW. The tMSC
server seizes one context with two bearer terminationsin the tMGW. The bearer termination T3 is used for the bearer
towards the iIMSC selected iMGW and bearer termination T4 is used for the bearer towards the tBSS.

Control plane link which transmits signalling
e o o o o Userplane link path through CN, connected or disconnected
e User plane link which transmits real user plane data within BSS and UEs

User plane link which transmits real user plane data in backward direction
from the CN towards oUE (e.g. network provided ring-back tone)

oMSC-S iMSC-S tMSC-S

RV T B T

/ oBSS/
tBSS
tUE (' _/\_ D eelectecennoeonafianssecccscccsscafocenennnsnooonnnnspocecans -
oUE < X g~ . T,
~/ - . ><

Connection Model 1: After Alerting, Backward Through Connection

oMSC-S iMSC-S tMSC-S

tUE —— s ey R

User Plane
Data

.
CIys
.
® .
* .

Connection Model 2: After answer, Call is locally switched

Figure 6.3.1.1: Basic Call Establishment Connection Model for Local Call
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6.3.2 LCLS established, Basic Call Example with BICC based CS core

network, forward bearer establishment

Figures 6.3.2.1, 6.3.2.2 and 6.3.2.3 show the message sequence example for the basic call establishment for LCLS. In
this example the oUE and the tUE belong to the same BSS (marked as 0BSS and tBSS) and the CN permits LCLS. The
example is based on examples from 3GPP TS 23.205 [2] for the basic mobile originating call, forward bearer
establishment (case when access bearer assignment is requested on the originating side after reception of Bearer
Information message) and the basic mobile terminating call, forward bearer establishment.

|oUE| |oBSS| |0MGW| |oMSC| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| |tUE|

[y
|

equest + CL3

1. oUH accesses oMSC: Service R

-
-«

2. SETUP
ROCEEDING

2a. CALLP

A

3. Retrieve 0BSS ID
and use it to generate
Global Call Reference

4. IAM [Codeg List, GCR, LCLS-Negotiation Rg¢quest,
LCLS-Config Jration—PrefeLe nce]

“15.1Am [Codec List, GCR, LCLS-Negotiation
Request, LCLS-Cpnfiguration-Preference]

6. Paging tUE

A

_Paging respgnse + CL3

7. SETUP

A

8. Call Confirmed

-
-«

9. Add network side termina
ADD requeat ($)/ADD reply

-
-«

tion:

Context (tC) (T3)

10. APM [SC, ACL,
Response, LCLS-Configu

LCLS-Negotiation
ition—Preference]

11a. A
ADD

id network side termination:
request (§) / ADD reply (T6)

.
>

Context (iC)

Network side Bearer Establishment

12. AP

11b. A
ADD

M [SC, ACL, L
LCL

ld network sid
request ($) / A

[CLS-Negotiati
S;Configuratio

e termination:
pD reply (T5)

-
-

n Response,
n-Preference]

Context (iC)

Figure 6.3.2.1: Basic Call Establishment Flow when call is locally switched, forward bearer
establishment

1. Service Request handling.

2. Originating Call SETUP.

2a.  The oMSC server replies with the CALL PROCEEDING message to indicate that the call is being processed.

3. If the oM SC server supports LCLSit retrieves the oBSS ID and generates the Global Call Reference for the
call.

4. The oM SC server sends the |AM message including supported codecs list, GCR with encapsulated oBSS ID,

the LCLS-Negotiation Request | E and the L CL S-Configuration-Preference |E.
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© © N ©

1la

11b.

12.

If the iM SC server supports LCLS it may modify the L CLS-Negotiation Request |E and the LCLS-
Configuration-Preference |1E due to CAMEL, supplementary service requirements etc. before sending the
IAM message containing the GCR with the encapsulated o0BSS ID, the LCL S-Negotiation Request |E and the
L CL S-Configuration-Preference |E.

The tMSC server pages the tUE.

The tMSC server performs call Setup.

The tUE confirms the call.

The tM SC server requests the tMGW to prepare for the network side bearer establishment.

After the tMGW has replied with the bearer address and the binding reference the tM SC server returns the
APM message with the selected codec, available codec list and if LCLS s supported, the LCLS-Negotiation
Response |E and the L CL S-Configuration-Preference | E.

When the bearer information is received the iM SC server requests the seizure of the outgoing network side
bearer termination.

After the outgoing side bearer termination is seized the iM SC server requests the seizure of the incoming
network side bearer termination.

During the seizure of the outgoing side and the incoming side bearer termination the iM SC server will also
request the iIMGW to through-connect the bearer terminations so that the bearer will be both way through-
connected.

TheiMSC server transfers the APM message with the selected codec, available codec list, the LCLS-
Negotiation Response |E and the L CL S-Configuration-Preference | E.
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|oUE| |oBSS| |0MGW| |orv|sc| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| |tUE|

13a. Add network side termination:
ADD fequest ($) / ADD reply (T2) | Context (oC)

»
|

Network side Bearer
Establishment

13b. Add access side termination: NOTE: For AoTDM
ADD request ($) / ADD reply (T1) | Context (oC) step 13b is: ADD (T1).

.
-

4. ASSIGNMENT REQUEST |(GCR, LCLS-
Configuration)

[N

-
-

15. ASSIGNMENT COMPLETE (LCLS-BSS-
Status F "call not possible to be locglly swilched‘l

Access side 16. COT
Bearer 17.COT

Establishment .

18. Add acceps side termingtion:
Context (tC) | ADD requesi ($) / ADD repq (T4)

PP PR ! NOTE: For AcTDM
1 19a. If optional Intra-Network | step 18 is: ADD (T4).

i call detection and/or optional |

Intra-BSS call detection

procedure/s supported
perform check.

19b. ASSIGNMENT REQUEST (GCR,

LCLS-Configpration)

|

20. ASSIGNMENT COMPLETE (LCLS-
20a. LCLS_NOTIFICATION (LCLS-BSS- ESS—Status 3 "call not yet Igcally switched["

Status = "qall not yet locally switched")

v
-
-

~

Access Side
Bearer
Establishment

1. tUE repoits: Alerting

2

22a. ACM

22b. MOD refiuest:
23. ACM
Context (tC) | send Ring-pgck tone

L 24. oMSC reports: Alerting -t
|-} Ring-back Tone
|

A

A

Figure 6.3.2.2: Basic Call Establishment when call is locally switched, forward bearer establishment
(continuation of figure 6.3.2.1)

13a.  When the bearer information is received the oM SC server requests the seizure of the network side bearer
termination.

13b. After the network side bearer information is seized the oM SC server requests the seizure of the access side
bearer termination.
During the seizure of the network side or the access side bearer termination the oM SC server will also
reguest the oM GW to through-connect the bearer terminations so that the bearer will be backward through-
connected.

14. The oMSC server determines whether LCLSis allowed in the core network based on the returned LCLS-
Negotiation |E and if so the oM SC server includes the LCLS-Configuration IE in the ASSIGNMENT
REQUEST message along with the GCR IE.

15.  The oBSSreturns the ASSIGNMENT COMPLETE message with the LCLS-BSS-Status | E indicating "call
not possible to be locally switched".

16.  When the access assignment is compl eted the oM SC server sends the Continuity (COT) message to the
iMSC server.

17. TheiMSC server transfers the COT message to the tM SC server.
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18.

19

19b.

20.

20a.

21.

The tMSC server requests the seizure of the access side bearer termination. If not requested during the
seizure of network side bearer termination (step 9b) the tM SC server will request the tMGW to through-
connect the bearer terminations so that the bearer will be backward through-connected.

If the tM SC server supports the optional "intra-Network call detection" procedure it compares its own
Network ID with the Network ID received within the Global Call Reference IE.

If the tM SC server supports the optional "intra-BSS call detection” procedure it compares the BSS ID of the
selected terminating BSS with the oBSS ID received within the Global Call Reference IE at this step. Since
the oUE and the tUE belong to the same BSS the call continues the same way as for the basic LCLS
establishment without this pre-check.

The tM SC server performs the access bearer assignment and sends the ASSIGNMENT REQUEST message
containing the GCR |E and the LCLS-Configuration |E if LCLSis permitted in the core network.

The o0BSS/tBSS performs the GCR correlation. Since the GCR correlation has identified the call asan intra
BSScall and LCLSisalowed in the BSS, the tBSS returns the ASSIGMENT COMPLETE message with the
LCLS-BSS-Status | E indicating "Call not yet locally switched".

Since the GCR correlation has identified the call asan intraBSS call and LCLS is alowed inthe BSS, the
0BSS signalsthe LCL S status change by sending the LCLS NOTIFICATION message with the LCLS-BSS-
Status | E set to "Call not yet locally switched”.

The tUE reports alerting.

223, b. The tM SC server returns the ACM message and requests the tMGW to provide aring-back tone.

23.
24.

The iMSC server transfers the ACM message to the oM SC server.

The oM SC server reports aerting.
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| oUE | |oBSS| |omGW| [omsc| [imGw]| |[imscC | |tusc | [tmew| |tBSS | | tUE |
25. tUE reports: Connect
25a. CONNECT ACK _
26. LCLS_CQNNECT_CONTROL
(LCLS-Conng ction—Statusi: ontrol = "conngct")
27. LCLS_CONNECT_CONTROL_ACK
(LCLS-BSS-Status = "call npt yet locally
_switched")
28. MOD requiest: stop tone}
Context (tC) | bothway throligh-connect
29. ANM [LCLS status = "LCLS [*
feasible but rjot yet connected”]
30./ANM [LCLS sfatus = "LCLS |
feagible but not yet connected"]
31. MOD request: B
bothway thr Egh—connect
— - Context (0C)
> 32. oMSC repprts: Connect
32a. CQNNECT ACK
33. LGLS_CONNEC|T_CONTROL
(LCLLS-Connectioni-Status-Contrdl = "connect")
34a. LCLS_CONNECT_CONTROL_ACK (LCLS-BSS-Statup .
= "tall is locally spitched with requested LCL configuration’) 34b. LCLS_NOTIFICATION (LCLS-B$S-Status = "call
; »> is locally [switched with fequested LCLIS configuration”)
R Y [ Tt e | -«
- 1f oMSC supports option to configure oMGW to isolate access - [ nh i R I - T T T -
| :
. side termination from ngtwork side tefmination and LCLS ! | IftMS.C Sup Jo_rts c_)ptlon to conﬁgure_tMGWt_o |sglate !
| ) . | - access side tefmination from jnetwork side termination and
i negotiation result allows it: . | LELS o It all o !
| Context (Cs) [ i negotiation result allows it: i
| 34c. MOV request (T1)/ MOV reply S i : :
i — |solate bearer ! | 34d. MOV request (T4)/ Context (C$) |
L. el . _._._._ [termination _ _ _ _ I MOV reply| |sojate bearer termination !
35. LCLS stafus update: I == === P P U Uy g !
APM [LCLS-§tatus = "LCLY connected"]
36. LCLS status update:
APM [LCLS-Statu$ = "LCLS conhected"]
4— P
\ Calllis locally Switched
S B

Figure 6.3.2.3: Basic Call Establishment when call is locally switched, forward bearer establishment

25.

25a

26.

27.

28.

29.

30.

(continuation of figure 6.3.2.2)

The tUE answers the call.
The tMSC server returns the CONNECT ACKNOWLEDGE message to the tUE.

The tMSC server indicates to the tBSS that this call leg is ready to be locally switched by sending the
LCLS CONNECT_CONTROL message (note the BSS cannot through-connect LCL S until it receives the
same indication from the oM SC server).

ThetBSSreturnsthe LCLS CONNECT_CONTROL_ACK message with the LCLS-BSS-Status | E set to
"Call not yet locally switched" since the BSS has not received the same order from the oM SC server.

When the tM SC server receives the Connect message it requests the tM GW to stop providing ring-back tone
to the calling party and requests to bothway through-connect the bearer.

The tMSC server returns the ANM message with the LCLS-Status |E indicating "LCL S is feasible but not yet
connected".

The oM SC server receives the ANM message with the LCLS-Status |E indicating "LCLS is feasible but not
yet connected".
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31
32.
32a
33.

34a

34b.

34c.

34d.

35.

36.

6.3.3

The oM SC server request the oMGW to bothway through-connect the bearer.
The oM SC server reports Answer/Connect to the oUE.
The oUE completes the call establishment with the CONNECT ACKNOWLEDGE message.

The oM SC server requests the oBSS to connect LCLS since the received ANM message indicated "LCLS is
feasible but not yet connected”.

Since the BSS has received the through connect request for both call legs the oBSS returns the
LCLS CONNECT_CONTROL_ACK message with the LCLS-BSS-Status IE set to "call islocally switched
with requested LCLS configuration”.

NOTE 1: If the BSS cannot locally through-connect the call at thistime then it isindicated by setting the
LCLS-BSS-Status | E set to "the call is not yet locally switched”. If at alater time the BSS can
locally switch the call, thisisindicated by sending the LCLS _NOTIFICATION message with the
LCLS-BSS-Status | E set to "the call islocally switched with requested LCLS configuration”.

Since the BSS has received the through connect request for both call legsthe tBSS signals the LCL S status
change by sending the LCLS_NOTIFICATION message with the LCLS-BSS-Status | E set to "call islocally
switched with requested LCL S configuration”.

If the oM SC server supports the option to configure its Access MGW to isolate the access side termination
from the network side termination and L CL S negotiation indicated that no succeeding node requires the UL
data from the oUE then the oM SC server requests the oMGW to isolate the access side termination T1 from
the network side termination T2.

If the tM SC server supports the option to configure its Access MGW to isolate the access side termination
from the network side termination and LCL S negotiation indicated that no preceding node requires the UL
data from the tUE then the tM SC server reguests the tMGW to isolate the access side termination T4 from
the network side termination T3.

NOTE 2: The MSC server can aso use the Change Through-Connection procedure and requests the MGW
to change the through-connection of the bearer to inactive instead of using of the Isolate Bearer
termination procedure, see 3GPP TS 23.205 [2].

The oM SC server signals the change of the LCL S status through the Core Network by sending the APM
message with the LCLS-Status | E set to "L CL S connected”.

TheiMSC server transfers the change of the LCL S status to the tM SC server.

LCLS not established, Basic Call Example with BICC based CS core
network

The Figure 6.3.3.1 shows the message sequence example for the basic call establishment for LCLS when the call could
not be locally switched. In this example the CN permits LCL S but the oUE and the tUE belong to different BSS's
(marked as 0BSS and tBSS). The example is based on examples from 3GPP TS 23.205 [2] for the basic mobile
originating call, forward bearer establishment and the basic mobile terminating call, forward bearer establishment.
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|oUE| |oBSS| |oMGW| |0MSC| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| |tUE|

For preceding signaling sequences for basic call setup steps 1- 18 see figures 6.3.2.1 and 6.3.2.2 |

,,,,,,,,,,,,,,,,,, .

! 19a. tMSC performs optional !
! Intra-Network Call Detection |
i and/orIntra-BSS Call |
3 Detection if supported. |

19b. ASSIGNMENT REQUEST (GCR,
LCLS-Configyiration [, LCLY-Correlation-
Not-Needed] o

20. ASSIGNMENT COMPLETE (LCLS-
BSS-Status =["call not possible to be
| locally switched")

Access Side
Bearer
Establishment

1. tUE reports: Alerting

2

22a. ACM

23. ACM 22b. MOD request:
Context (tC) | send Ring-back tone

24. oMSC repprts: Alerting -t

A

A

AA

Ring-back Tones

'25a. CONNECT

25b. CONNECT ACK

26. MOD requiest: stop tone|,
bothway throligh-connect

4

Context (tC)
27. ANM

28. ANM |

29. MOD requpst: bothway

through—connect Context (0C)

-

30a. CONNECT

A

30b. CONNECT ACK

> > > > P

Figure 6.3.3.1: Basic Call Establishment Flow when call is not locally switched

1-18. Thebasic call establishment procedure between the UE-1 and the UE-2 is the same as specified in steps 1-18

19a

19b.

20.

of sub-clause 6.3.2.1.

If the tM SC server supports the optional "Intra-Network Call Detection" procedure it may compare its own
Network ID with the Network 1D received within the Global Call Reference (GCR) |E.

If the tM SC server supports the optional "Intra-BSS Call Detection" procedure it may compare the BSS ID of
the selected terminating BSS with the value of the originating BSS ID received within the GCR |E at this
step.

In this case, the result of the "Intra-Network Call Detection™ procedure or "Intra-BSS Call Detection™
procedure is that the call is not an intra-Network or an intra-BSS call.

The tMSC server performs the terminating access bearer assignment and sends the ASSIGNMENT
REQUEST message containing the GCR |E and the LCLS-Configuration IE if LCLS is permitted in the core
network.

If the tM SC server performed the "Intra-Network Call Detection" procedure in step 19a and/or the tMSC
server performed the "Intra-BSS Call Detection” procedurein step 19a, then the tM SC server includes the
"LCLS-Correlation-Not-Needed" 1E in the ASSIGNMENT REQUEST message since the oUE and the tUE
belong to the different BSS's.

The tBSS returns the ASSIGMENT COMPLETE message with the LCLS-BSS-Status | E indicating " Call
Not Possible to be Locally Switched".
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21 - 30.The basic call establishment procedure between the UE-1 and the UE-2 continues as for the normal, non-
LCLScall.

6.3.4 LCLS established, Basic Call Example with SIP-I based CS core

network

Figures6.3.4.1, 6.3.4.2, 6.3.4.3 and 6.3.4.4 show the message sequence example for the basic call establishment when
call islocally switched. In this example the oUE and the tUE belong to the same BSS (marked as oBSS and tBSS) and
the CN permits LCLS. The example is based on examples for the basic mobile originating call and for the basic mobile
terminating call from 3GPP TS 23.231 [3].

|oUE| |oBSS| |oMGW| |oMSC| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| |tUE|

.
>

accesses OMSC: Service Request + CL3

-
%

1. oUH

2. SETUP

3. CALL PROCEEDING

A

4. Retrieve oBSS ID
and use it to generate
Global Call Reference

5. Add network sid¢ termination:
ADD fequest ($) / ADD reply (T2) | Context (oC)
"1 6. INVITE [SDP, IAM (GCR| LCLS-Negotiation|Request,
LCLS-Config nce)]

uration-Preferg

_7.100 Trying

8. Add network side termination:
ADD [request ($) / ADD reply (T6)

Context (iC)

-

9. INVITE [SDP, IAM (GCR, LCLS-Negotiation|Request,
LCLS—Configurali n-Preference

10. 100 Trying

-

11. Paging tUE

.
>

Paging respgnse + CL3

12. SETUP

A

_13. CALL CONFIRMED

14. Add netwjork side termination:
ADD request|($)/ADD reply|(T3)

-«

Context (tC)

15. 183 Session Rrogress [SDP|APM (LCLS-
‘Negotiation Respgnse, LCLS-Cqnfiguration-Prgference)]

16. PRACK

-

17. Configufe remote IP agldress & port:

MOD rgquest (T6) / MOD reply (T6
i (T6) -t ply ( i Context (iC)

|

18. 200 OK PRAGK

Figure 6.3.4.1: Basic Call Establishment Flow when call is locally switched
Service Request handling.
Originating Call SETUP.

The oM SC server replies with a CALL PROCEEDING message to indicate that the call is being processed.

A w bd P

If the oM SC server supports LCLSit retrieves the oBSS ID and generates the Global Call Reference for the
call.

5. The oM SC server selects the codec and requests the oMGW to select and provide the | P transport address
and port for the network side bearer connection before sending the INVITE message.
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10.
11
12.
13.
14.

15.

16.

17.

18.

The oM SC server sends the INVITE request with theinitial SDP offer indicating that local preconditions
have not been met, and with the encapsulated | AM message containing the GCR with encapsulated o0BSS ID,
the LCLS-Negotiation Request | E and the L CL S-Configuration-Preference IE.

The iIMSC server confirms the reception of the INVITE request with a 100 Trying provisional response.

The iMSC server selects the codec and requests the IMGW to select and provide the I P transport address and
port for the outgoing network side bearer termination.

If the iM SC server supports LCLS it may modify the L CLS-Negotiation Request |E and the LCLS-
Configuration-Preference |E due to CAMEL, supplementary service requirements etc. before sending the
INVITE request with the SDP offer and with the encapsulated IAM message containing the GCR with the
encapsulated o0BSS ID, the LCLS-Negotiation Request | E and the L CL S-Configuration-Preference | E.

The tMSC server confirms the reception of the INVITE request with 100 a Trying provisional response.
The tMSC server pages the tUE.

The tMSC server performs call Setup.

The tUE confirms the call.

The tMSC server selects the codec, provides to the tMGW the selected codec and the remote user plane |P
address and port information that were received from the preceding node in the SDP offer and requests the
tMGW to prepare for the network side bearer establishment.

After the tMGW has replied with the local |P address and port information the tM SC server includes in the
SDP answer the user plane | P address and UDP port received from the tMGW, the selected codec and any
additional accepted payload types. The tM SC server returns a 183 Session Progress provisional response with
the SDP answer and if LCLS is supported with encapsulated APM message contai ning the LCL S-Negotiation
Response |E and the L CL S-Configuration-Preference | E.

The iIMSC server replies to succeeding node with the PRACK request to confirm the reception of the 183
Session Progress provisional response.

When the 183 Session Progress provisional response with the SDP answer is received the iM SC server
reguests the iIMGW to configure the remote | P transport address and any additional negotiated payload types
of the outgoing side bearer termination.

The tMSC server confirms the reception of the PRACK request with a 200 OK final response.
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| oUE | |oBSS| |0MGW| |oMSC| |i|v|GW| |iMSC| |tMSC| |tMGW| |tBSS| | tUE |

19. Afd network side termination:
ADD [request ($) /AD‘D reply (T5)

|

Context (iC)

20. 183 Sess|on Progress [$DP, APM (LCLS-Negotiation
Besponse, LCLS-Configurafion-Preference)]

21. PRACK o
22. Configurle remote IP address & port:
MOD request (T2) / MOD reply (T2)
-t — Context (oC)
23. Add access sid¢ termination: NOTE: For AoTDM
ADD request ($) / ADD reply (T1) step 23 is: ADD (T1).
- — Context (oC)

|

~24. 200 OK HRACK

25. ASSIGNMENT REQUEST (GCR,
LCLS-Configuration)

%

26/ ASSIGNMENT COMPLETH (LCLS-BSS-
Status ¥ "call not possible to be locally switched"l

27. Conﬁguel? remote IP address & port: _:
|

-

! NOTE: Step 27 is not
MOD t (T1) / MOD ly (T1

: reuest (T1) -t reply ( l Context (oC)| | |applicable for AoTDM.

[

-1

28. UPDATE|[SDP]

29. UPDATE [SDP
~30. 200 OK UPDATE [SDP]

31. Add accesps side termination:
Context (tC ADD request ($) / ADD reply (T4)
32. 200 OK UPDATE [SDP] ontext (tC) =2 >

NOTE: For AcTDM
step 31 is: ADD (T4).

i 33.If optional Intra-
i Network call detection and/
ioor optional Intra-BSS call

detection procedure/s
supported perform check.

Figure 6.3.4.2: Basic Call Establishment when call is locally switched (continuation of figure 6.3.4.1)

19. TheiMSC server selects the codec for the incoming side bearer termination, provides to the iIMGW the
selected codec and the remote user plane | P address and port information that were received from the
preceding node in the SDP offer and requests the iMGW to prepare for the incoming side bearer
establishment.

During the seizure of the outgoing side and the incoming side bearer termination the iMSC server will also
request the iMGW to through-connect the bearer terminations so that the bearer will be bothway through-
connected.

20.  After theiMGW has replied with the local |P address and port information the iM SC server includesin the
SDP answer the user plane | P address and UDP port received from the iIMGW, the selected codec and any
additional accepted payload types. The iM SC server sends the 183 Session Progress provisional response
with the SDP answer and with encapsulated APM message containing the L CL S-Negotiation Response |E
and the LCL S-Configuration-Preference | E to the preceding node.

21. TheoMSC server replies to the succeeding node with the PRACK request to confirm the reception of the 183
Session Progress provisional response.

22.  The oM SC server requests the oM GW to configure the remote user plane | P address and any additional
negotiated payload types of the network side bearer termination.
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23.

24.

25.

26.

27.

28.

29.
30.
31.

32.
33.

The oM SC server requests the seizure of the access side bearer termination.

During the seizure of the network side or the access side bearer termination the oM SC server will also
request the oM GW to through-connect the bearer terminations so that the bearer will be backward through-
connected.

The iIMSC server confirms the reception of the PRACK reguest with the 200 OK final response.

The oM SC server determines whether LCLSis allowed in the core network based on the returned LCLS-
Negotiation |E and if so the oM SC server includes the LCLS-Configuration |E inthe ASSIGNMENT
REQUEST message along with the GCR |E.

The 0BSS returns the ASSIGNMENT COMPLETE message with the LCLS-BSS-Status | E indicating " call
not possible to be locally switched".

When the oM SC server receivesthe ASSIGNMENT COMPLETE message, it requests the oMGW to
configure the remote user plane IP address and UDP Port for the access side bearer termination.

Since the access bearer assignment is completed the oM SC server sends the UPDATE request with the SDP
offer indicating local preconditions met to the succeeding node.

TheiMSC server forwards the UPDATE request to the succeeding node.
The tMSC server confirms the reception of the UPDATE request with the 200 OK final response.

When the tM SC server receives the SDP offer indicating remote preconditions met it requests the seizure of
the access side bearer termination.

If not requested during the seizure of network side bearer termination (step 14) the tM SC server will request
the tMGW to through-connect the bearer terminations so that the bearer will be backward through-connected.

The iMSC server forwards the 200 OK (UPDATE) final response to the preceding node.

If the tM SC server supports the optional "intra-Network call detection" procedure it compares its own
Network ID with the Network ID received within the Global Call Reference IE.

If the tM SC server supports the optional "intra-BSS call detection” procedure it comparesthe BSSID of the
selected terminating BSS with the oBSS ID received within the Global Call Reference IE at this step. Since
the oUE and the tUE belong to the same BSS the call continues the same way as for the basic LCLS
establishment without this pre-check.
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| oUE | |oBss| |o|v|GW| |0MSC| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| | tUE |

A

35b. LCLS_NOTIFICATION (LCLS-BSS-
Status = "dall not yet locdlly switched"l

34. ASSIGNMENT REQUEST (GCR,
LCLS-Configtiration)

|

35a. ASSIGNMENT COMPLETE (LCLS-
ESS-Status =|"call not yet Igcally switched|)

36. ALERTING

37. MOD reqiest: send
Ring-back tgr e

Context (tC)

-
-«

38. 180 Ringing [ACM]

40. 180 Ringihg [ACM] 39 PRACK

42.200 OK PRACK

41. PRACK

A

»~

B. ALERTING

44.200 OK PRACK

Ring-back Tone

45. CONNEQT
46. CONNEQT ACK

-
-

47. LCLS_COQNNECT_CONTROL
(LCLS-Conng ction—Status;C ontrol = "conngct”)

48. LCLS_CONNECT_CONTROL_ACK
(LCLS-BSS-Status = "call npt yet locally
switched")

-

49. MOD requiest: stop tone|

bothway throligh-connect
Context (tC) |— >

-«

50. 200 OK INVITE [ANM (LCLS|status =
LLCLS feasible buf not yet conneglcted")]

51. 200 OK INVITE [ANM (LCLS status =
"LCLS feasible but not yet cpnnected")]

%

Figure 6.3.4.3: Basic Call Establishment when call is locally switched (continuation of figure 6.3.4.2)

34.

35.

36.
37.
38.

39.

40.

The tMSC server sends the ASSIGNMENT REQUEST message containing the GCR |E and the LCLS-
Configuration |IE if LCLSis permitted in the core network.

a) ThetBSS performs the GCR correlation. Since the GCR correlation hasidentified the call asan intraBSS
cal and LCLSisalowed inthe BSS, the tBSS returns the ASSIGMENT COMPLETE message with the
LCLS-BSS-Status | E indicating "Call not yet locally switched".

b) Sincethe GCR correlation has identified the call asanintraBSS call and LCLSisalowed in the BSS, the
0BSS signalsthe LCL S status change to the oM SC server by sending the LCLS NOTIFICATION message
with the LCLS-BSS-Status | E set to "Call not yet locally switched".

The tUE reports alerting.
The tMSC server requests the tMGW to provide aring-back tone.

The tM SC server sends a 180 Ringing provisional response with the encapsulated ACM message to the
preceding node.

The iMSC server repliesto succeeding node with the PRACK request to confirm the reception of the 180
Ringing provisional response.

The iIMSC server transfers the 180 Ringing provisional response with the encapsulated ACM message to the
preceding node.
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41. TheoMSC server repliesto succeeding node with the PRACK request to confirm the reception of the 180
Ringing provisional response.
42.  ThetMSC server confirms the reception of the PRACK request with the 200 OK final response.
43. The oMSC server reports alerting.
44.  ThelMSC server confirms the reception of the PRACK request with the 200 OK final response.
45.  ThetUE answersthe call.
46. ThetMSC server returns the CONNECT ACKNOWLEDGE message to the tUE.
47.  ThetMSC server indicatesto the tBSS that this call legis ready to be locally switched by sending the
LCLS CONNECT_CONTROL message.
48. ThetBSSreturnsthe LCLS CONNECT_CONTROL_ACK message with the LCLS-BSS-Status | E set to
"Call not yet locally switched" since the BSS has not received the same order from the oM SC server.
49.  When the tM SC server receives the Connect message it requests the tMGW to stop providing ring-back tone
to the calling party and requests to bothway through-connect the bearer.
50. ThetMSC server returns the 200 OK (INVITE) final response with the encapsulated ANM message with the
LCLS-Status | E indicating "LCL S is feasible but not yet connected".
51. TheoMSC server receives the 200 OK (INVITE) final response with the encapsulated ANM message with
the LCLS-Status IE indicating "LCL Sis feasible but not yet connected”.
| oUE | [oBsS| [omGW| [omsc| [iMGW| |imSC | (tusc | [tMGw| |tBSS| | tUE |
52. ACK _
53. MOD request:
bothway through-connect
N — Context (0C) 54. ACK -
P 55. CONNECT
56. CONNECT ACK
57. LQLS_CONNECT_CONTROL
(LCLS-Connection §tatus-Contro = "connect")
h 58b. LCLS_NOTIFICATION (LCLS-BSS{Status = "call
58a.|LCLS_CONNECT_CONTRQL_ACK (LCL$-BSS-Status 3 is locally swjtched with requested LCLS ¢onfiguration”)
"¢all is locally switched with reguested LCL§ configuration"” -
e T T T T T T |\t T T [ D (U N J
| 1f oMSC supports option to configure MGW to isolate ! ) . i
| access side termination [from network side termination : ! IftMS_C suppo_rts (_)ptlon to|configure _tMGW tf’ |sc_)|ate :
: and LCLS negotiation result aflows it: : | access side tefmination f_ror_n network side t(_armlnatlon and !
: 58¢. MOV £ (T1)/ MOV reply | Context (Cs) ! | LELS negotiation result allows it: !
! C. reques reply $, | N |
i < - Isolate bearer | : 58d. MOV request (T4)/ Context (Cs) i
o T _| termination i MoV repli Isolate bearer termination |
59. LCLS stafus update: S T B !
INFO [APM ( CLS—Status: "LCLS connected")]
60. 200 OK nLFo
61. LCLS status update:
INFO [APM (LCILE—Status ="LCLS connected"]]
62. 200 OK INFO
< s
\‘ Call|is locally Switched

Figure 6.3.4.4: Basic Call Establishment when call is locally switched (continuation of figure 6.3.4.3)

52.

OK final response.

ETSI

The oM SC server replies to the succeeding node with the ACK request to confirm the reception of the 200



3GPP TS 23.284 version 10.4.0 Release 10 44 ETSI TS 123 284 V10.4.0 (2012-04)

53.
54.
55.
56.
57.

58.

59.

60.
61.
62.

6.3.5

The oM SC server request the oMGW to bothway through-connect the bearer.
TheiMSC server transfers the ACK request to the succeeding node.

The oM SC server reports Answer/Connect to the oUE.

The oUE returns the CONNECT ACKNOWLEDGE message to the oM SC server.

The oM SC server requests the o0BSS to connect LCL S since the received 200 OK (INVITE) final response
indicated "LCL S is feasible but not yet connected".

a) Sincethe BSS has received the through connect request for both call legs the oBSS returns the
LCLS CONNECT_CONTROL_ACK message with the LCLS-BSS-Status |E set to "call islocally switched
with requested L CL S configuration™.

b) ThetBSS signalsthe LCLS status change to the tM SC server by sending the LCLS NOTIFICATION
message with the LCLS-BSS-Status | E set to "call islocally switched with requested LCL S configuration”.

¢) If the oM SC server supports the option to configure its Access MGW to isolate the access side
termination from the network side termination and L CL S negotiation indicated that no succeeding node
requires the UL data from the oUE then the oM SC server requests the oM GW to isolate the access side
termination T1 from the network side termination T2.

d) If thetM SC server supports the option to configure its Access MGW to isolate the access side termination
from the network side termination and LCL S negotiation indicated that no preceding node requires the UL
data from the tUE then the tM SC server requests the tMGW to isolate the access side termination T4 from
the network side termination T3.

NOTE: TheMSC server can also use the Change Through-Connection procedure and requests the MGW
to change the through-connection of the bearer to inactive instead of using of the Isolate Bearer
termination procedure, see 3GPP TS 23.205 [2].

The oM SC server signals the change of the LCL S status through the Core Network by sending the INFO
reguest with the encapsulated APM message with the L CLS-Status | E set to "LCL S connected"”.

The iMSC server returns the 200 OK (INFO) final response to the preceding node.
TheiMSC server transfers the change of the LCL S status to the succeeding node.

The tMSC server returns the 200 OK (INFO) final response to the preceding node.

LCLS established, Basic Call Example with BICC based CS core
network, backward bearer establishment

Figures 6.3.5.1 and 6.3.5.2 show the message sequence example for the basic call establishment for LCLS. In this
example the oUE and the tUE belong to the same BSS (marked as 0BSS and tBSS) and the CN permits LCLS. The
example is based on examples from 3GPP TS 23.205 [2] for the basic mobile originating call, backward bearer
establishment (case when access bearer assignment is compl eted before sending of initial address message) and the
basic mobile terminating call, backward bearer establishment.

ETSI



3GPP TS 23.284 version 10.4.0 Release 10 45 ETSI TS 123 284 V10.4.0 (2012-04)

| oUE | |oBSS| |0MGW| |oMSC| |i|v|GW| |iMSC| |tMSC| |tMGW| |tBSS| | tUE |

[y

1. oUH accesses oMSC: Service Request + CL3

-«

2. SETUP

3. CALL PROCEEDING

A

4. Retrieve oBSS ID
and use it to generate
Global Call Reference

5. Add access sid¢ termination:

ADD request ($) / ADD reply (T1) | Context (oC)

GCR, LCLS-
(onfiguration)

§. ASSIGNMENT REQUEST

-
%

7] ASSIGNMENT COMPLETH (LCLS-BSS-
Status F "call not possible to be localy switched")

Access side
Bearer
Establishment

8. Add network sid¢ termination:
ADD request ($) /AIE) reply (T2)

[y

Context (oC) NOTE: Prepare bearer T2

9. IAM [Code
Request, LC

c List, GCR, L
_S-Configuraﬂ

CLS-Negotiation
n-Preference]

10. A

d network sid

® termination:

ADD request ($) / AD‘D reply (T5)

-
-

Context (iC)

Network side Bearer
Establishment

11. Add network side termination:
ADD request ($) / ADD reply (T6)

[y
-

Context (iC) | NOTE: Prepare bearer T6

12. IAM [Codec L{st, GCR, LCL$-Negotiation
Request, LCLS-Cpnfiguration-Preference]

Figure 6.3.5.1: Basic Call Establishment Flow when call is locally switched, backward bearer
establishment

Service Request handling.
Originating Call SETUP.
The oM SC server replies with the CALL PROCEEDING message to indicate that the call is being processed.

A W NP

If the oM SC server supports LCLSit retrieves the oBSS ID and generates the Global Call Reference for the
call.

5. Before the network side bearer information is seized the oM SC server requests the seizure of the access side
bearer termination.

6. The oM SC server includes a preliminary LCLS-Configuration 1E in the ASSIGNMENT REQUEST message
along with the GCR | E, because the oM SC server does not know whether LCLS is alowed in the core
network at this stage.

7. The 0BSS returns the ASSIGNMENT COMPLETE message with the LCLS-BSS-Status | E indicating " call
not possible to be locally switched".

8. The oM SC server prepares the seizure of the network side bearer termination.
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Afer the oMGW has replied with the bearer address and the binding reference, the oM SC server sends the
IAM to the succeeding node, in which the oM SC server indicates that backward bearer establishment isto be
used. The oM SC server sends the lAM message including supported codecs list, GCR with encapsulated
0BSS 1D, the LCL S-Negotiation Request | E and the LCL S-Configuration-Preference IE.

When the initial address and the bearer information is received the iMSC server requests the seizure of the
network side bearer termination.

TheiMSC server prepares the seizure of the outgoing side bearer termination.

Afer the iIMGW has replied with the bearer address and the binding reference, the iM SC server sends the
IAM to the succeeding node. If the iMSC server supports LCLS it may modify the LCLS-Negotiation |E due
to CAMEL, supplementary service requirements etc. before sending the IAM message containing the GCR
with the encapsulated o0BSS ID, the L CL S-Negotiation Request |E and the L CL S-Configuration-Preference
IE.

|0UE| |oBSS| |0MGW| |oMSC|

|iMGW| |iMSC| |tMSC| |t|v|GW| |tBSS| | tUE |

21. LCLS_NOTIFICATION|(LCLS-BSS-
Status = "gall not yet locally switched"L

13. Paging ty

m

-
-

_Paging respopse + CL3

14. SETUP

-
-

_15. Call Confjrmed

16. Add acceLs side termination:
ADD request ($) / ADD reply (T3)

-
-

Context (tC)

Network side Bearer Establishment

17. Add access side termination:
ADD request|($) / ADD reply (T4)

—

Context (tC)

i 18. If optional Intra-Network
i call detection and/or optional
! Intra-BSS call detection

i pro