Page 1



3GPP TSG CT4 Meeting #53
C4-111258
Tallinn, ESTONIA
9th  – 13th May 2011
	CR-Form-v9.8

	CHANGE REQUEST

	

	(

	23.284
	CR
	0005
	(

rev
	-
	(

Current version:
	10.0.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	X


	

	Title:
(

	Update of Call Clearing and LCLS Break/Re-establishment

	
	

	Source to WG:
(

	ZTE, Huawei

	Source to TSG:
(

	CT4

	
	

	Work item code:
(

	LCLS-CN
	
	Date: (

	28/04/2011

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-10

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	There are some not alignment desciption in the chapter 7 and an error description in the 7.2.3.3.

	
	

	Summary of change:
(

	It makes alignments in the description and figure and also corrects description in the 7.2.3.3

	
	

	Consequences if 
(

not approved:
	The description in 7.2.3.3 is not alignment with call flow in the 7.2.4.5

	
	

	Clauses affected:
(

	7

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	TS/TR ... CR ... rev ...

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... rev ...

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... rev ...

	
	

	Other comments:
(

	


* * * First Change * * * *

7
Call Clearing and LCLS Break/Re-establishment

7.1
Call Clearing

The call clearing procedures shall be performed in accordance with 3GPP 23.205 [2] for a BICC based CS core network and in accordance with 3GPP TS 23.231 [3] for a SIP-I based CS core network.
7.2
LCLS Break

7.2.1
MSC server Initiated
7.2.1.1
Principles

When the MSC server determines that local switching should be disconnected: 

-
it shall send a LCLS Status Change Request message indicating disconnection preparation through the Core Network.

-
on receipt of a LCLS Status Change Request Acknowledge message indicating disconnection preparation the MSC server shall send a LCLS-Connection-Control message indicating LCLS break to the associated BSS.

On receipt of the LCLS Status Change Request message indicating disconnection preparation the MSC server shall: 

-
send a LCLS break request immediately to the associated BSS, and 

-
when the acknowledge message is received from the BSS, the MSC server shall return the LCLS Status Change Request Acknowledge message indicating disconnection preparation.

The BSS needs to receive the LCLS break request on both call legs before releasing local switching.
7.2.1.2
MSC server actions
When the MSC server determines that local switching should be disconnected it shall send to the succeeding (or preceding) node the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation". 

On the reception of the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation", the MSC server shall send to the BSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS". At reception of the LCLS-Connect-Control Acknowledge message with the LCLS-BSS-Status IE set to "Locally switched call is no longer locally switched", the MSC server shall send to the succeeding (or preceding) node the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" if the same LCLS Status Update message was not already received from the succeeding (or preceding) node.
When the MSC server receives the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation" it shall send to the BSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS". On reception of the LCLS-Connect-Control Acknowledge message the MSC server shall send to the preceding (or succeeding) node the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation".
When the LCLS-Connect-Control Acknowledge or the LCLS-Notification message with the LCLS-BSS-Status IE set to "Locally switched call is no longer locally switched" is received, the MSC server shall send to the succeeding (or preceding) node the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" if the same LCLS Status Update message was not already received from the succeeding (or preceding) node.
7.2.1.3
GMSC server actions

On receipt of the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation" from the preceding (or succeeding) node, the GMSC Server shall forward message to the succeeding (or preceding) node.

The GMSC Server shall forward the received LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation".

On receipt of the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" from the preceding (or succeeding) node: 

-
the GMSC Server shall forward the message to the succeeding (or preceding) node if the same request was not already received from the succeeding (or preceding) node.

-
the GMSC Server shall not forward the message if the same request was already received from the succeeding (or preceding) node.

7.2.1.4
BSS actions

On receipt of the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS" the following applies:

-
if the request was received for only one call leg associated to the LCLS call, the BSS shall not break the local switching. The BSS shall only send the LCLS-Connect-Control Acknowledge message to the MSC server with LCLS-BSS-Status indicating LCLS is still established.

-
if the request was received for both call legs associated to the LCLS call, the BSS shall break local switching and shall report the LCLS disconnection on both call legs by sending:

-
the LCLS-Connect-Control Acknowledge message to the MSC server and 
-
the LCLS-Notification message to the far end MSC server which previously requested LCLS release for the associated leg.

7.2.2
BSS Initiated
7.2.2.1
Principles

When the BSS determines that local switching should be disconnected it may: 

-
immediately break local switching and then inform the Core Network, or 

-
first request the Core Network to prepare for LCLS break and on the reception of LCLS break request on both call legs the BSS breaks local switching.

7.2.2.2
Immediate LCLS break
7.2.2.2.1
BSS actions

When the BSS determines that local switching should be disconnected it shall immediately break local switching. The BSS shall report the LCLS disconnection by sending the LCLS-Notification message with the LCLS-BSS-Status IE set to "Locally switched call is no longer locally switched" to both MSC servers associated to the LCLS call.
7.2.2.2.2
MSC server actions

At reception of the LCLS-Notification message with the LCLS-BSS-Status IE set to "Locally switched call is no longer locally switched", the MSC server shall send to the succeeding (or preceding) node the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" if the same LCLS Status Update message was not already received from the succeeding (or preceding) node.
7.2.2.2.3
GMSC server actions

On receipt of the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" from the preceding (or succeeding) node: 

-
the GMSC Server shall forward the message to the succeeding (or preceding) node if the same request was not already received from the succeeding (or preceding)node.

-
the GMSC Server shall not forward the message if the same request was already received from the succeeding (or preceding) node.

7.2.2.3
BSS Requesting LCLS Release from Core Network

7.2.2.3.1
BSS actions

When the BSS determines that local switching should be disconnected but the LCLS release should be ordered from the Core Network the BSS shall request the LCLS disconnection by sending the LCLS-Notification message with a LCLS-Break-Request IE to both MSC servers associated to the LCLS call.
On receipt of the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS" the BSS shall apply the procedure described in sub-clause 7.2.1.4.
7.2.2.3.2
MSC server actions

At reception of the LCLS-Notification message with LCLS-Break-Request IE the MSC server shall send to the succeeding (or preceding) node the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation".
On the reception of the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation", the MSC server shall apply the procedure described in sub-clause 7.2.1.2 with the following exception:

-
on the reception of the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation" the MSC server shall not request the LCLS break if it already requested due to the reception of the LCLS Status Change Request message from the succeeding (or preceding) node.
7.2.2.3.3
GMSC server actions

The GMSC server shall perform the same actions as described in sub-clause 7.2.1.3.
7.2.3
Intermediate Node/GMSC Server Initiated
7.2.3.1

Principles

When an intermediate node or a GMSC server determines that local switching should be disconnected it shall send the LCLS Status Change Request message indicating disconnection preparation to the preceding and to the succeeding node. 

On receipt of LCLS Status Change Request message indicating disconnection preparation the originating or terminating MSC server shall send LCLS break request immediately to the associated BSS. When the acknowledge message is received from the BSS, the MSC server shall return LCLS Status Change Request Acknowledge message indicating disconnection preparation.

The BSS needs to receive the LCLS break request on both call legs before releasing local switching.

7.2.3.2
Intermediate Node/GMSC server actions

When an intermediate node or a GMSC server determines that local switching should be disconnected it shall send the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation" to the preceding and to the succeeding node.

The intermediate node or the GMSC Server not initiating the LCLS break shall forward the received LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation".

On receipt of the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation" from the preceding or (succeeding) node, the intermediate node or the GMSC Server not initiating the LCLS break shall forward message to the succeeding or (preceding) node. 

On receipt of the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" from the preceding or (succeeding) node: 

-
the intermediate node or the GMSC Server not initiating the LCLS break shall forward the message to the succeeding or (preceding) node.

-
the intermediate node or the GMSC Server initiating the LCLS break shall not forward the message.

7.2.3.3
MSC server actions

When the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation" is received from the succeeding (or preceding) node, the MSC Server shall send to the BSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS". If the LCLS-Connect-Control Acknowledge message is received, the MSC server shall send to the preceding (succeeding) node the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation".
At reception of the LCLS-Notification message with the LCLS-BSS-Status IE set to "Locally switched call is no longer locally switched", the MSC server shall send to the succeeding (or preceding) node the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected".
At reception of the LCLS-Connect-Control Acknowledge message with the LCLS-BSS-Status IE set to "Locally switched call is no longer locally switched", after sending the LCLS Status Change Request Acknowledge message, the MSC server shall send to the succeeding (or preceding) node the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected".
7.2.3.4
BSS actions

The BSS shall perform the same actions as described in sub-clause 7.2.1.4.
7.2.4
LCLS Break Example Call Flows
7.2.4.1
LCLS Break Connection Model for LCLS

Figure 7.2.4.1.1 shows the network model for a LCLS break of the mobile call. The "squared" line represents the call control signalling. The "dotted/full" line represents the bearer terminations in the MGW. Bearer termination T1 and T6 are used for the bearer towards BSC and bearer termination T2, T3, T4 and T5 are used for the bearer towards preceding/succeeding MGW.
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Connection Model 1: Before LCLS Break
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Connection Model 2: After LCLS Break
Figure 7.2.4.1.1: LCLS Break (Network model)

7.2.4.2
MSC server Initiated

Figure 7.2.4.2.1 shows the message sequence example for the MSC server initiated LCLS Break. 
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Call is locally Switched

1. Release LCLS

9a.LCLS_CONNECT_CONTROL_ACK

(LCLS-BSS-Status = "locally switched call 

is no longer locally switched")

8.LCLS_CONNECT_CONTROL

(LCLS-Connection-Status-Control = 

"Release LCLS") 

12.LCLS Status Update: APM [LCLS

Status= "LCLS not connected"]

5.LCLS_CONNECT_CONTROL_ACK

(LCLS-BSS-Status = "call is locally 

switched")

10.LCLS Status Update:APM [LCLS-

Status= "LCLS not connected"]

LCLS Status Update is not sent to 

the preceding MSC server since the 

same information is already 

received from the preceding MSC 

server. 

11.LCLS Status Update:APM [LCLS-

Status= "LCLS not connected"]

2.LCLS Status Change Request: APM 

[LCLS-Status-Change = "LCLS-

Disconnection-Preparation"]

3.LCLS Status Change Request: APM 

[LCLS-Status-Change = "LCLS-

Disconnection-Preparation"]

4.LCLS_CONNECT_CONTROL

(LCLS-Connection-Status-Control = 

"Release LCLS") 

6.LCLS Status Change Request 

Acknowledge: APM [LCLS-Status-Change 

= "LCLS-Disconnection-Preparation"]

7.LCLS Status Change Request Acknowledge: 

APM [LCLS-Status-Change = "LCLS-

Disconnection-Preparation"]

9b.LCLS_NOTIFICATION (LCLS-

BSS-Status= "locally switched call is 

no longer locally switched")  


Figure 7.2.4.2.1:
MSC initiated LCLS break
1.
The oMSC server determines that local switching should be disconnected.

2.
The oMSC server sends to the succeeding node the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation".
3.
The iMSC server transfers the LCLS Status Change Request message to the succeeding node.
4.
The tMSC server sends to the tBSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS".
5.
The tBSS confirms the reception of the LCLS release request with the LCLS-Connect-Control Acknowledge message but does not change the LCLS-BSS status since LCLS release request is not yet received for the associated call leg.
6.
The tMSC server sends to the preceding node the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation".
7.
The iMSC server transfers the LCLS Status Change Request Acknowledge message to the preceding node. 

8.
The oMSC server sends to the oBSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS".
9.
The BSS reports the LCLS disconnection by sending: 
a)
The LCLS-Connect-Control Acknowledge message with the LCLS-BSS-Status IE set to "Locally switched call is no longer locally switched" to the oMSC server.

b)
The LCLS-Notification message with the LCLS-BSS-Status IE set to "Locally switched call is no longer locally switched" to the tMSC server.
10.
The oMSC server sends the LCLS Status Update Request message with the LCLS-Status IE set to "LCLS Not Connected" to the succeeding node.
11.
The iMSC server transfers the LCLS Status Update message to the succeeding node.

12.
On the receipt of the LCLS-Notification message with the LCLS-BSS-Status IE set to "Locally switched call is no longer locally switched" the tMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" to the preceding node.
NOTE:
The iMSC server does not forward the LCLS Status Update message since the same LCLS Status is already received from the oMSC server.
7.2.4.3
BSS Initiated, Immediate LCLS Break
Figure 7.2.4.3.1 shows the message sequence example for the BSS initiated LCLS Break. 
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LCLS Status Update is not sent to 

the succeeding MSC server since 

the same info is already received 

from the succeeding MSC server. 


Figure 7.2.4.3.1:
BSS initiated, immediate LCLS break
1.
The BSS determines that local switching should be disconnected.
2a, b.
The BSS reports the LCLS disconnection by sending the LCLS-Notification message with the LCLS-BSS-Status IE set to "Locally switched call is no longer locally switched" to the tMSC server and oMSC server.
3.
a)
The tMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" to the preceding node.
b)
The oMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" to the succeeding node.

4a.
The iMSC server transfers the LCLS Status Update message to the oMSC server. 

NOTE:
At reception of the LCLS Status Update message from the oMSC server, the iMSC server does not forward the LCLS Status Update message since the same LCLS Status is already received from the tMSC server.
7.2.4.4
BSS Initiated, LCLS Break requested from Core Network

Figure 7.2.4.4.1 shows the message sequence example for the BSS initiated but when the LCLS Break is requested from the Core Network.
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6c.LCLS_NOTIFICATION (LCLS-

BSS-Status= "locally switched call is 

no longer locally switched")  

1. Release 
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2b.LCLS_NOTIFICATION 

(LCLS-Break-Request)  

2a.LCLS_NOTIFICATION 

(LCLS-Break-Request)  

3b.LCLS Status Change Request: APM 

[LCLS-Status-Change = "LCLS-

Disconnection-Preparation"]

4b.LCLS Status Change Request: APM [LCLS-

Status-Change = "LCLS-Disconnection-Preparation"]

7b.LCLS Status Change Request Acknowledge: APM 

[LCLS-Status-Change = "LCLS-Disconnection-Preparation"]

8b.LCLS Status Change Request 

Acknowledge: APM [LCLS-Status-Change 
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10.LCLS Status Update: APM [LCLS-
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Figure 7.2.4.4.1:
BSS initiated, LCLS Release ordered from Core Network

1.
The BSS determines that local switching should be disconnected.

2a, b.
The BSS requests the LCLS disconnection by sending the LCLS-Notification message with LCLS-Break-Request IE set to "LCLS Break Request" to the oMSC server and tMSC server.

3.
a) 
The oMSC server sends to the succeeding node the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation".

b)
The tMSC server sends to the preceding node the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation".

4a, b.
The iMSC server transfers the LCLS Status Change Request message to the succeeding/preceding node.

5.

a)
The tMSC server sends to the tBSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS".

b)
The oMSC server sends to the oBSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS".

6.
a)
The tBSS confirms the reception of the LCLS release request with the LCLS-Connect-Control Acknowledge message but does not change the LCLS-BSS status since LCLS release request is not yet received for the associated call leg.

b)
The oBSS reports the LCLS disconnection by sending the LCLS-Connect-Control Acknowledge message with the LCLS-BSS-Status IE set to "Locally switched call is no longer locally switched" to the oMSC server.

c)
The tBSS reports the LCLS disconnection by sending the LCLS-Notification message to the tMSC server.

7.
a)
On the receipt of the LCLS-Connect-Control Acknowledge message with the LCLS-BSS status still indicating local switching the tMSC server sends to the preceding node the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation".


b)
On the receipt of the LCLS-Connect-Control Acknowledge message the oMSC server sends to the succeeding node the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation".

8.
a)
The iMSC server transfers the LCLS Status Change Request Acknowledge message to the preceding node.

b)
The iMSC server transfers the LCLS Status Change Request Acknowledge message to the succeeding node.

NOTE1:
The oMSC server already requested the LCLS break from the oBSS (step 5b) and due to that it does not perform any action on the receipt of the LCLS Status Change Request Acknowledge message. The tMSC server does not perform any action on the receipt of the LCLS Status Change Request Acknowledge message since it already requested the LCLS break from the tBSS (step 5a) and already received LCLS-Notification message indicating LCLS disconnection (step 6c). 

9.
At reception of the LCLS-Connect-Control Acknowledge message indicating LCLS disconnection the oMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" to the succeeding node.

10.
The iMSC server transfers the LCLS Status Update message to the succeeding node.

11.
On the receipt of the LCLS-Notification message indicating LCLS disconnection the tMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" to the preceding node.

NOTE2:
At reception of the LCLS Status Update message from the tMSC server, the iMSC server does not forward the LCLS Status Update message since the same LCLS Status is already received from the oMSC server.

7.2.4.5
Intermediate Node/GMSC Server Initiated

Figure 7.2.4.5.1 shows the message sequence example for the network initiated LCLS Break. 
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2b.LCLS Status Change Request: 

APM [LCLS-Status-Change = "LCLS-

Disconnection-Preparation"]

4b.LCLS_CONNECT_CONTROL_ACK

(LCLS-BSS-Status = "locally switched 

call is no longer locally switched")

3b.LCLS_CONNECT_CONTROL

(LCLS-Connection-Status-Control = 

"Release LCLS") 

6b.LCLS Status Update: APM 

[LCLS-Status= "LCLS not 

connected"]

LCLS Status Update indicating LCLS not 

connected is received from the succeeding MSC 

server and the preceding MSC server. 

5a.LCLS Status Change Request 

Acknowledge: APM [LCLS-Status-Change 

= "LCLS-Disconnection-Preparation"]

5b.LCLS Status Change Request Acknowledge: APM 

[LCLS-Status-Change = "LCLS-Disconnection-Preparation"]


Figure 7.2.4.5.1:
Intermediate Node / GMSC Server initiated LCLS break 
1.
The iMSC server determines that local switching should be disconnected.

2a, b.
The iMSC server send the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation" to the preceding node and to the succeeding node.

3.
a)
The oMSC server sends to the oBSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS".


b)
The tMSC server sends to the tBSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS".
4.
a)
The oBSS confirms the reception of the LCLS release request but does not change the LCLS-BSS status since LCLS release request is not yet received for the associated call leg.
b)
The tBSS reports the LCLS disconnection by sending the LCLS-Connect-Control Acknowledge message with the LCLS-BSS-Status IE set to "Locally switched call is no longer locally switched" to the tMSC server.

c)
The oBSS reports the LCLS disconnection by sending the LCLS-Notification message to the oMSC server.
5.
a)
On the receipt of the LCLS-Connect-Control Acknowledge message with the LCLS-BSS status still indicating local switching the oMSC server sends to the succeeding node the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation".

b)
On the receipt of the LCLS-Connect-Control Acknowledge message the tMSC server sends to the preceding node the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE set to "LCLS-Disconnection-Preparation".

NOTE1:
Since the LCLS disconnection is ordered by the iMSC server it does not forward the LCLS Status Change Request Acknowledge message to the succeeding node.

6.
a)
 At reception of the LCLS-Connect-Control Acknowledge message indicating LCLS disconnection the tMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" to the preceding node.

b)
On the receipt of the LCLS-Notification message the oMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected" to the succeeding node. 
NOTE2:
Since the LCLS disconnection is ordered by the iMSC server it does not forward the LCLS Status Update message to the preceding/succeeding node.

7.3
LCLS Re-establishment

7.3.1
MSC server Initiated
7.3.1.1
Principles

The following Re-establishment procedures describe the scenario when a node has requested an LCLS-break for a temporary period while applying a supplementary service or CN intervention and once completed wishes to resume the LCLS connection. If the node which broke the LCLS does not re-establish the LCLS via these procedures, LCLS can also be re-established by another interaction such as handovers (as specified in clause 8) or subsequent LCLS negotiations (e.g. due to supplementary service interaction). If a node in the path does not accept the LCLS Status Change Request (e.g. re-establishment) it shall respond with a rejection, and not forward the LCLS Status Change Request to the succeeding (or preceding) node.
7.3.1.2
MSC server actions
7.3.1.2.1
LCLS re-establishment to the network side

The MSC server which initiates LCLS re-establishment shall send the LCLS Status Change Request message with the LCLS-Status-Change IE to the succeeding (or preceding) node to requests a change in LCLS Status in the CN.

Once the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Connection-Preparation" is received from the preceding (or succeeding) node, the MSC server shall check if the requested LCLS Status is allowed and shall send the LCLS Status Change Request Acknowledge message with the correct value back to the preceding (or succeeding) node.

7.3.1.2.2
LCLS re-establishment to the BSS

Once the LCLS-Status-Change Request message with LCLS-Status-Change IE or the LCLS-Status-Change Request Acknowledge message with the LCLS-Status-Change IE sent from the preceding (or succeeding) node is received, the MSC sever shall check if the requested LCLS Status is allowed or not and if it is allowed then the MSC Server shall send the LCLS-CONNECT-CONTROL message with LCLS-Connection-Status-Control set to "connect" to the BSS 
7.3.1.2.3
LCLS Status update to the network side

Once the LCLS-Notification message or LCLS-Connect-Control-ACK message sent from BSS is received by MSC server, and if the received LCLS-BSS-Status indicates local switching, the MSC server shall send to the succeeding (or preceding) node the LCLS Status Update message with the LCLS-Status IE set to "LCLS Connected" if the same LCLS status update is not already received from the succeeding (or preceding) node..
7.3.1.3
GMSC server actions

Once the LCLS Status Change Request message with the LCLS-Status-Change IE sent from preceding (or succeeding) node is received, the GMSC sever shall check if the requested LCLS Status is allowed or not and if it is allowed the GMSC server shall forward the LCLS Status Change Request message with correct value to the succeeding (or preceding) node.

At the reception of the LCLS-Status-Change Request Acknowledge message from the succeeding/preceding node the GMSC server shall forward the received message to the preceding/succeeding node.

Once the LCLS-Status-Update message with the LCLS Status IE sent from preceding/succeeding node is received by GMSC server,
-
the GMSC Server shall forward the message to the succeeding/preceding node if the same request is not already received from the succeeding/preceding node.

-
the GMSC Server shall not forward the message if the same request is already received from the succeeding/preceding node.
7.3.1.4
BSS actions

On receipt of the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "connect LCLS" the BSS may establish LCLS (following the principles described in sub-clause 4.4) and notify the CN as described for LCLS call establishment.
7.3.2
BSS Initiated

BSS Initiated LCLS re-establishment is not supported for LCLS.
7.3.3
Intermediate Node / GMSC Server Initiated

7.3.3.1

Principles

The following Re-establishment procedures describe the scenario when a node has requested an LCLS-break for a temporary period while applying a supplementary service or CN intervention and once completed wishes to resume the LCLS connection. If the node which broke the LCLS does not re-establish the LCLS via these procedures, LCLS can also be re-established by another interaction such as handovers (as specified in clause 8) or subsequent LCLS negotiations (e.g. due to supplementary service interaction). If a node in the path does not accept the LCLS Status Change Request (e.g. re-establishment) it shall respond with a rejection, and not forward the LCLS Status Change Request to succeeding/preceding node.
7.3.3.2
Intermediate Node / GMSC server actions

When an intermediate node or the GMSC server determines that local switching should be re-established it shall send the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Connection-Preparation" to the preceding and to the succeeding node.

The intermediate node or the GMSC Server not initiating the LCLS re-establishment shall check if the requested LCLS Status is allowed or not and if it is allowed the intermediate node shall forward the received LCLS Status Change Request message.

On receipt of the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE set to "LCLS Connection Preparation" from the preceding/succeeding node, the intermediate node or the GMSC Server not initiating the LCLS re-establishment shall forward message to the succeeding/preceding node. 

On receipt of the LCLS Status Update message with the LCLS-Status IE set to "LCLS Connected" from the preceding/succeeding node: 

-
the intermediate node or the GMSC Server not initiating the LCLS re-establishment shall forward the message to the succeeding/preceding node.

-
the intermediate node or the GMSC Server initiating the LCLS re-establishment shall not forward the message.
7.3.3.3
MSC server actions

When the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS Connection Preparation" is received from the succeeding (or preceding) node, the MSC Server shall check if the requested LCLS status is allowed or not and if it is allowed then the MSC Server shall send to BSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "connect". The MSC server shall send LCLS Status Change Request Acknowledge message with the correct value back to the preceding (or succeeding) node.

At reception of the LCLS-Connect-Control Acknowledge message or the LCLS-Notification message with the LCLS-BSS-Status IE set to "Call is Locally switched", the MSC server shall send to the succeeding (or preceding) node the LCLS Status Update message with the LCLS-Status IE set to "LCLS Connected" if the same LCLS status update is not already received from the succeeding (or preceding) node.
7.3.3.4
BSS actions

The BSS shall perform the same actions as described in sub-clause 7.3.1.4.
7.3.4
LCLS Re-establishment Example Call Flows
7.3.4.1
LCLS Re-establishment Connection Model for LCLS
Figure 7.3.4.1.1 shows the network model for a LCLS Re-establishment of the mobile call. The "squared" line represents the call control signalling. The "dotted/full" line represents the bearer terminations in the MGW. Bearer termination T1 and T6 are used for the bearer towards BSC and bearer termination T2, T3, T4 and T5 are used for the bearer towards preceding/succeeding MGW.
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Connection Model 1: Before LCLS Re-establishment
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Connection Model 2: After LCLS Re-establishment
Figure 7.3.4.1.1: LCLS Re-establishment (Network model)

7.3.4.2
MSC server Initiated Example Call Flow

Figure 7.3.4.2.1 shows the message sequence example for the MSC server initiated LCLS Re-establishment. In the example the MSC server trigger the LCLS negotiation in the CN. The BSS establishes local switching when both legs are informed LCLS is allowed.
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9. LCLS-Connect-Control_ACK(LCLS-

BSS-Status = "Call is Locally Switched")

3. LCLSStatus Change Request 

Acknowledge (LCLS-Status-Change= 

“LCLS Connection Preparation”)

5.  LCLSStatus Change Request 

Acknowledge (LCLS-Status-Change= 

“LCLS Connection Preparation”)
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Figure 7.3.4.2.1: MSC server Initiated LCLS Re-establishment
1.
The oMSC server determines that local switching should be re-established. The oMSC server sends to the succeeding node the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Connection-Preparation".
2.
The iMSC server transfers the LCLS Status Change Request message to the tMSC server.
3.
The tMSC server sends LCLS Status Change Request Acknowledge message to the preceding node.

4.
The tMSC server sends to the tBSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "connect".

NOTE:
Step 3 and 4 can be performed paralleled.
5.
The iMSC server transfers the LCLS Status Change Request Acknowledge message to the oMSC server.
6.
The oBSS confirms the reception of the LCLS connect request but does not change the LCLS-BSS status since LCLS connect request is not yet received for the associated call leg.
7.
On receipt of LCLS Status Change Request Acknowledge message, the oMSC server sends to the oBSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "connect".

8.
Because LCLS connect requests are received for the associated call leg, the oBSS/tBSS re-establish the LCLS.

9.
The oBSS reports the LCLS connection by sending the LCLS-Connect-Control Acknowledge message to the oMSC server.
10. 
The tBSS reports the LCLS connection by sending the LCLS-Notification message to the tMSC server.

11. 
The oMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Connected" to the succeeding node.

12. 
The iMSC server transfers the LCLS Status Update message to the tMSC server.
13. 
The tMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Connected" to the preceding node. The iMSC server does not forward the LCLS Status Update message to the oMSC server since the same LCLS Status is already received from the oMSC server.
7.3.4.3
Intermediate Node / GMSC Server Initiated Example Call Flow

Figure 7.3.4.3.1 shows the message sequence example for the Intermediate Node / GMSC Server initiated LCLS Re-establishment.
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Figure 7.3.4.3.1: Intermediate Node / GMSC Server Initiated LCLS Re-establishment

1.
The iMSC server determines that local switching should be established.

2.
The iMSC server sends the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Connection-Preparation" to the oMSC server.

3.
The iMSC server sends the LCLS Status Change Request message with the LCLS-Status-Change IE set to "LCLS-Connection-Preparation" to the tMSC server.
4.
The oMSC server sends LCLS Status Change Request Acknowledge message to the succeeding node.
5.
The tMSC server sends LCLS Status Change Request Acknowledge message to the preceding node.
6.
The oMSC server sends to the oBSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "connect".

7.
The oBSS confirms the reception of the LCLS connect request but does not change the LCLS-BSS status since LCLS connect request is not yet received for the associated call leg.

8.
The tMSC server sends to the tBSS the LCLS-Connect-Control message with the LCLS-Connection-Status-Control IE set to "connect".

9a. 
The tBSS reports the LCLS connection by sending the LCLS-Connect-Control Acknowledge message to the tMSC server. 

9b. 
The oBSS reports the LCLS connection by sending the LCLS-Notification message to the oMSC server.

10.
The tMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Connected" to the preceding node.
11.
The oMSC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Connected" to the succeeding node. 
NOTE:
Since LCLS re-establishment is ordered by the iMSC server it does not forward the LCLS Status Update message to the preceding/succeeding node.
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