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1. Introduction
TSG CT has approved the TR 23.889 feasibility study on Local Call Local Switch with one sustained objection. This P-CR tries to start normative specification work on LCLS Break.
2. Reason for Change
Related LCLS Break context needs to be added into the TS. 
3. Conclusions

Both MSC-Server and BSC may Initiate LCLS Break procedure.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.284 v0.1.0.
* * * First Change * * * *

7.2
LCLS Break

7.2.1
MSC server Initiated

7.2.1.1
MSC server

7.2.1.1.1
Break LCLS to the BSS
The terminating/originating MSC server initiates LCLS Break by sending a LCLS-Connect-Control message, in which the LCLS-Connection-Status-Control IE is set to “Release LCLS”, to the BSS.
Editor’s Note: whether the MSC server shall send the LCLS-Status-Update-Request message, in which the LCLS-Status-Change-Request IE is set to “LCLS-Disconnection-Preparation”, to the GMSC is FFS.
7.2.1.1.2
LCLS released indication from GMSC side and BSS
Once the LCLS-Connect-Control ACK or LCLS-Notification message, in which the LCLS-Connection-Status-Control IE is set to “Locally Switched Call is no longer locally switched” has been received from the BSS, the MSC server shall as follow:

-
if the MSC server has not received the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, from the succeeding node The MSC server shall update the LCLS status and send the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, to the succeeding node.
-
if the MSC server has already received LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, from the succeeding node. The MSC server shall do nothing.
Once the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, has been received from the preceding node, the MSC server shall update the LCLS status.
7.2.1.2
GMSC server

Once the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, has been received from the preceding node, the GMSC server shall as follow:

-
if the GMSC server has not received the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, from the succeeding node. The GMSC server shall update the LCLS status and send the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, to the succeeding node.

-
if the GMSC server has already received LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, from the succeeding node. The MSC server shall do nothing.
7.2.1.3
BSS
Once the LCLS-Connect-Control message, in which the LCLS-Connection-Status-Control IE is set to “Release LCLS” has been received from the MSC Server, the BSS shall break LCLS, i.e. BSS conveys the user plane data received from the MS to the MGW, and conveys the user plane data received from MGW to the MS.
The BSS shall response a LCLS-Connect-Control-ACK message in which the LCLS-BSS-Status is set to “Locally Switched Call is no longer locally switched” to the MSC server. 
Meanwhile, the BSS shall send the LCLS-Notification message in which the LCLS-BSS-Status IE is set to “Locally Switched Call is no longer locally switched” to the MSC via the control plane of the other call leg of the call.
7.2.1.4
Example

Figure 7.2.1.3/1 shows the network model for a MSC Server initiated LCLS break of the mobile call. The "squared" line represents the call control signalling. The "dotted/full" line represents the bearer. The MSC server has seized one context with two bearer terminations in the MGW. Bearer termination T1 is used for the bearer towards BSC and bearer termination T2 is used for the bearer towards preceding/succeeding MGW.
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Figure 7.2.1.3/1: MSC Server Initiated LCLS Break (Network model)

Figure 7.2.1.3/2 shows the message sequence example for the MSC initiated LCLS Break. In the example the MSC-S-1 indicates the BSS to break LCLS. After the BSS has broken the LCLS, the BSS inform the CN to update the LCLS status for both legs.
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2. Release LCLS

3a.LCLS_CONNECT_CONTROL_ACK

(LCLS-BSS-Status = "locally switched 

call is no longer locally switched")

1.LCLS_CONNECT_CONTROL

(LCLS-Connection-Status-Control = 

"Release LCLS") 

4a.LCLS status update:

APM [LCLS-Status= "LCLS not connected"]

5a/4b. LCLS status update:

APM [LCLS-Status= "LCLS not connected"]

3b.LCLS_NOTIFICATION (LCLS-BSS-

Status= "locally switched call is no 

longer locally switched")  


Figure 7.2.1.3/2: MSC Initiated LCLS Break (message sequence chart)

NOTE:
In step 4a, 5a and 4b, when BICC is used as the call control protocol the APM message is sent. When SIP-I is used the INFO request with the encapsulated APM message is sent.

7.2.2
BSS Initiated


7.2.2.1
BSS

7.2.2.1.1
Break LCLS

The BSS break LCLS, i.e. BSS conveys the user plane data received from the MS to the MGW, and conveys the user plane data received from MGW to the MS.

7.2.2.1.2
LCLS released indication to the MSC server
The BSS shall send the LCLS-Notification message in which the LCLS-BSS-Status IE is set to “Locally Switched Call is no longer locally switched” to the MSC(s) on both legs.
7.2.2.2
MSC server

Once the LCLS-Notification message, in which the LCLS-Connection-Status-Control IE is set to “Locally Switched Call is no longer locally switched” has been received from the BSS, the MSC server shall update the LCLS status and send the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, to the succeeding node.

Once the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, has been received from the succeeding node, the MSC server shall do nothing.
7.2.2.3
GMSC server

Once the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, has been received from the preceding node, the GMSC server shall as follow:

-
if the GMSC server has not received the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, from the succeeding node. The GMSC server shall update the LCLS status and send the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, to the succeeding node.

-
if the GMSC server has already received LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, from the succeeding node. The MSC server shall do nothing.
7.2.2.4
Example

Figure 7.2.2.4/1 shows the network model for a BSS initiated LCLS Break. The dotted line represents the call control signalling. In the example the BSS1 and BSS2 is the same BSS in physical.
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Figure 7.2.2.4/1: BSS Initiated LCLS Break (Network model)

Figure 7.2.2.4/2 shows the message sequence example for the BSS initiated LCLS Break. In the example the BSS break LCLS. After the BSS has broken the LCLS, the BSS inform the CN to update the LCLS status for both legs.
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3b. LCLS status update:

APM [LCLS-Status= "LCLS not connected"]
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1. Release LCLS


Figure 7.2.2.4/2: BSS Initiated LCLS Break (message sequence chart)
NOTE:
In step 3a, 3b and 4b, when BICC is used as the call control protocol the APM message is sent. When SIP-I is used the INFO request with the encapsulated APM message is sent.
7.2.3
GMSC server/Network Initiated
7.2.3.1
GMSC server

7.2.3.1.1
Indicate break LCLS to both preceding and succeeding node
The GMSC server/Network initiates LCLS Break procedure by sending the LCLS-Status-Update-Request message, in which the LCLS-Status-Change-Request IE is set to “LCLS-Disconnection-Preparation”, to the both preceding node and succeeding node.
7.2.3.1.2
LCLS Break request from the preceding node

Once the LCLS-Status-Update-Request message, in which the LCLS-Status-Change-Request IE is set to “LCLS-Disconnection-Preparation”, has been received from the preceding node, GMSC server shall forward that message with the same value to the succeeding node.

7.2. 3.1.3
LCLS Released indication from the preceding node

Once the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, has been received from the preceding node, the GMSC server shall as follow:

-
if the GMSC server has not received the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, from the succeeding node. The GMSC server shall update the LCLS status and send the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, to the succeeding node.

-
if the GMSC server has already received LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, from the succeeding node. The MSC server shall do nothing.
7.2.3.2
MSC server

7.2.3.2.1
LCLS Break request from the network side
Once the LCLS-Status-Update-Request message, in which the LCLS-Status-Change-Request IE is set to “LCLS-Disconnection-Preparation”, has been received from the preceding node, the MSC server shall send a LCLS-Connect-Control message, in which the LCLS-Connection-Status-Control IE is set to “Release LCLS”, to the BSS.
7.2.3.2.2
LCLS released indication from the BSS

Once the LCLS-Connect-Control ACK or LCLS-Notification message, in which the LCLS-Connection-Status-Control IE is set to “Locally Switched Call is no longer locally switched” has been received from the BSS, the MSC server shall as follow:

-
if the MSC server has not received the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, from the succeeding node The MSC server shall update the LCLS status and send the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, to the succeeding node.

-
if the MSC server has already received LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, from the succeeding node. The MSC server shall do nothing.
Once the LCLS-Status-Update-Request message, in which the LCLS Status is set to “LCLS Not Connected”, has been received from the preceding node, the MSC server shall update the LCLS status.
7.2.3.3
BSS

Once the LCLS-Connect-Control message, in which the LCLS-Connection-Status-Control IE is set to “Release LCLS” has been received from the MSC Server, the BSS shall break LCLS, i.e. BSS conveys the user plane data received from the MS to the MGW, and conveys the user plane data received from MGW to the MS, and response a LCLS-Connect-Control-ACK message in which the LCLS-BSS-Status is set to “Locally Switched Call is no longer locally switched” to the MSC server. 

Meanwhile, the BSS shall send the LCLS-Notification message in which the LCLS-BSS-Status IE is set to “Locally Switched Call is no longer locally switched” to the MSC server via the control plane of the other call leg of the call.
7.2.3.4
Example

Figure 7.2.2.4/1 shows the network model for a GMSC initiated LCLS Break. The dotted line represents the call control signalling. In the example the BSS1 and BSS2 is the same BSS in physical.
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Figure 7.2.2.4/1: GMSC server/Network Initiated LCLS Break (Network model)

Figure 7.2.2.4/2 shows the message sequence example for the GMSC server/Network initiated LCLS Break.
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3. Release LCLS

1b.LCLS status update request:

[LCLS-Status-Change = "LCLS-

Disconnection-Preparation"]

1a.LCLS status update request:

[LCLS-Status-Change = "LCLS-

Disconnection-Preparation"]

4b.LCLS_CONNECT_CONTROL_ACK

(LCLS-BSS-Status = "locally switched 

call is no longer locally switched")

2b.LCLS_CONNECT_CONTROL

(LCLS-Connection-Status-Control = 

"Release LCLS") 

4a.LCLS_CONNECT_CONTROL_ACK

(LCLS-BSS-Status = "locally switched 

call is no longer locally switched")

2a.LCLS_CONNECT_CONTROL

(LCLS-Connection-Status-Control = 

"Release LCLS") 

5a.LCLS status update:

[LCLS-Status= "LCLS not connected"]

5b. LCLS status update:

[LCLS-Status= "LCLS not connected"]


Figure 7.2.2.4/2: GMSC Initiated LCLS Break (message sequence chart)

NOTE:
In step 1a, 1b, 5a and 5b, when BICC is used as the call control protocol the APM message is sent. When SIP-I is used the INFO request with the encapsulated APM message is sent.
* * * End of Change* * * *
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2a. LCLS_NOTIFICATION (LCLS-BSS-Status = "locally switched call is no longer locally switched")  


2b. LCLS_NOTIFICATION (LCLS-BSS-Status = "locally switched call is no longer locally switched")  


3a. LCLS status update: 
APM [LCLS-Status = "LCLS not connected"]


3b. LCLS status update: 
APM [LCLS-Status = "LCLS not connected"]


4b. LCLS status update: 
APM [LCLS-Status = "LCLS connected"]


1. Release LCLS
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3a. LCLS_CONNECT_CONTROL_ACK (LCLS-BSS-Status = "locally switched call is no longer locally switched")


2. LCLS_CONNECT_CONTROL
(LCLS-Connection-Status-Control = "Release LCLS") 


4a. LCLS status update: 
APM [LCLS-Status = "LCLS not connected"]


5a/4b. LCLS status update: 
APM [LCLS-Status = "LCLS not connected"]


3b. LCLS_NOTIFICATION (LCLS-BSS-Status = "locally switched call is no longer locally switched")  
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2b. LCLS status update request: 
[LCLS-Status-Change = "LCLS-Disconnection-Preparation"]


2a. LCLS status update request: 
[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") 


4a. LCLS_CONNECT_CONTROL_ACK (LCLS-BSS-Status = "locally switched call is no longer locally switched")


3a. LCLS_CONNECT_CONTROL
(LCLS-Connection-Status-Control = "Release LCLS") 


5a. LCLS status update: 
[LCLS-Status = "LCLS not connected"]


5b. LCLS status update: 
[LCLS-Status = "LCLS not connected"]
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