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* * * First Change * * * *

4.2
LCLS Negotiation

4.2.1
General concept of LCLS negotiation

LCLS negotiation is required within the Core Network in order to determine if all of the MSC servers and intermediate nodes, including GMSC servers, in the call control path support and allow the activation of the LCLS functionality. LCLS negotiation may result in LCLS not being permitted for the following reasons:

-
An MSC server node or intermediate node, including GMSC server node, has not been upgraded to support the LCLS functionality.

-
It is prevented due to specific interactions e.g. Supplementary Services, operator determined restriction of LCLS, etc.

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 (LCLS-Negotiation Request, LCLS-Negotiation Response and LCLS-Configuration-Preference) are explicitly signalled on the Nc Interface. The LCLS-Negotiation Request IE and LCLS-Configuration-Preference IE are signalled during call establishment where the originating MSC server starts LCLS negotiation.

Depending on the support of LCLS, the intermediate nodes, including GMSC server, in the call control path may remove the LCLS-Negotiation Request IE and the LCLS-Configuration-Preference IE from further signalling on the Nc interface (e.g. if node does not support LCLS), or modify the contents of the LCLS-Negotiation Request IE (e.g. if LCLS is not allowed for the subscriber), or modify the LCLS-Configuration-Preference IE (e.g. if LCLS is allowed and bicasting is required during LCLS).

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

-
Need_Receive_Forward = No/Yes; this indicates if the node needs to receive UL data from the originating UE.

-
Need_Receive_Backward = No/Yes; this indicates if the node needs to receive UL data from the terminating UE.

-
Need_Send_Forward = No/Yes; this indicates if the node needs to insert user data toward the terminating UE.

-
Need_Send_Backward = No/Yes; this indicates if the node needs to insert user data toward the originating UE

The default setting of "No" meaning that no Core Network user data requirement exists. If a node receives the LCLS Negotiation Request IE and the LCLS-Configuration-Preference IE and if any of the parameters of the LCLS-Configuration-Preference IE is set to "Yes" it shall not change them; it may however change any parameter to "Yes". However in the backward direction, the received parameters of the LCLS Negotiation Response IE and the LCLS-Configuration-Preference IE shall not be modified.

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

* * * Next Change * * * *

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 oBSS 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.
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3. Retrieve oBSS ID

and use it to generate

Global Call Reference 

1.oUE accesses oMSC:Service Request + CL3

2. SETUP

4. IAM[Codec List,GCR, LCLS-Negotiation Request, 

LCLS-Configuration-Preference]

5. IAM[Codec List,GCR, LCLS-Negotiation 

Request, LCLS-Configuration-Preference]

6. Paging tUE

Paging response+ CL3 

7. SETUP

8.Call Confirmed

9. Add network side termination: 

ADD request ($)/ADD reply (T3)

10.APM [SC, ACL, LCLS-Negotiation 

Response, LCLS-Configuration-Preference]

11a. Add network side termination:

ADD request ($) / ADD reply (T6)

Context (tC)

Context (iC)

2a. CALL PROCEEDING

Network side Bearer Establishment

12.APM [SC, ACL, LCLS-Negotiation Response, 

LCLS-Configuration-Preference]

11b. Add network side termination:

ADD request ($) / ADD reply (T5)

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 oMSC server supports LCLS it retrieves the oBSS ID and generates the Global Call Reference for the call. 
4.

The oMSC server sends the IAM message including supported codecs list, GCR with encapsulated oBSS ID, the LCLS-Negotiation Request IE and the LCLS-Configuration-Preference IE. 

5.
If the iMSC server supports LCLS it may modify the LCLS-Negotiation Request IE and the LCLS-Configuration-Preference IE due to CAMEL, supplementary service requirements etc. before sending the IAM message containing the GCR with the encapsulated oBSS ID, the LCLS-Negotiation Request IE and the LCLS-Configuration-Preference IE.

6.
The tMSC server pages the tUE. 
7.

The tMSC server performs call Setup.

8.

The tUE confirms the call. 

9.

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

10.

After the tMGW has replied with the bearer address and the binding reference the tMSC server returns the APM message with the selected codec, available codec list and if LCLS is supported, the LCLS-Negotiation Response IE and the LCLS-Configuration-Preference IE.

11a.
When the bearer information is received the iMSC server requests the seizure of the outgoing network side bearer termination.

11b.
After the outgoing side bearer termination is seized the iMSC 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 iMSC server will also request the iMGW to through-connect the bearer terminations so that the bearer will be both way through-connected.

12.
The iMSC server transfers the APM message with the selected codec, available codec list, the LCLS-Negotiation Response IE and the LCLS-Configuration-Preference IE.
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13a. Add network side termination:

ADD request ($) / ADD reply (T2)

Network side Bearer 

Establishment

13b. Add access side termination:

ADD request ($) / ADD reply (T1)

Context (oC)

Context (oC)

NOTE: For AoTDM 

step 13b is: ADD (T1).

15. ASSIGNMENT COMPLETE(LCLS-BSS-

Status= "call not possible to be locally switched")

14. ASSIGNMENT REQUEST(GCR, LCLS-

Configuration)

Access side 

Bearer 

Establishment

16. COT

18. Add access side termination: 

ADD request ($) / ADD reply (T4)

17. COT

20. ASSIGNMENT COMPLETE(LCLS-

BSS-Status = "call not yet locally switched")

19b. ASSIGNMENT REQUEST(GCR, 

LCLS-Configuration)

Access Side 

Bearer 

Establishment

20a.LCLS_NOTIFICATION (LCLS-BSS-

Status = "call not yet locally switched") 

Context (tC)

19a. If optional Intra-Network 

call detection and/or optional 

Intra-BSS call detection

procedure/s supported 

perform check.

NOTE: For AoTDM 

step 18 is: ADD (T4).

22a. ACM

21. tUE reports: Alerting

22b. MOD request: 

send Ring-back tone

Ring-back Tone

23. ACM

24.oMSC reports: Alerting

Context (tC)


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 oMSC server requests the seizure of the network side bearer termination.

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

14.

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

15.

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

16.

When the access assignment is completed the oMSC server sends the Continuity (COT) message to the iMSC server.

17.

The iMSC server transfers the COT message to the tMSC server.

18.

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

19a.
If the tMSC 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 tMSC 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. 

19b.

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

20.
The oBSS/tBSS performs the GCR correlation. Since the GCR correlation has identified the call as an intra BSS call and LCLS is allowed in the BSS, the tBSS returns the ASSIGMENT COMPLETE message with the LCLS-BSS-Status IE indicating "Call not yet locally switched".

20a.
Since the GCR correlation has identified the call as an intra BSS call and LCLS is allowed in the BSS, the oBSS signals the LCLS status change by sending the LCLS_NOTIFICATION message with the LCLS-BSS-Status IE set to "Call not yet locally switched".

21.

The tUE reports alerting.

22a, b.
The tMSC server returns the ACM message and requests the tMGW to provide a ring-back tone.

23.
The iMSC server transfers the ACM message to the oMSC server.

24.

The oMSC server reports alerting.
* * * End of Changes * * * *
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