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1. Introduction
Local Call Local Switch stage 2 work is to be started within draft TS 23.284. 
2. Reason for Change
The draft TS requires the basic call flow and associated description.
3. Conclusions
4. Proposal

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


AoIP
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

* * * Next Change * * * *

6
Call Establishment

6.1
Basic Mobile Originating Call

6.1.1
Basic Mobile Originating Call with BICC based CS core network

<This section shall provide a comparison of the Mobile Originating Call Establishment  procedures and call flows as compared to the related sections in 3GPP 23.205 for the BICC based CS Core Network.  The section should only highlight the modifications required to support LCLS>
6.1.1.1
General
The basic mobile originating call shall be established in accordance with 3GPP TS 23.205 [x1].The following sub-clauses describe the additional requirements related to the LCLS functionality.

6.1.1.2
Initial Addressing
If the oMSC server supports the LCLS feature it shall generate a Global Call Reference (GCR) IE with the encapsulated originating BSS ID. The GCR IE is derived from the ITU-T Global Call Reference IE [x4] and specified in detail in the clause 16 of this TS and in 3GPP TS 29.205 [y1]. The oMSC server shall then include the GCR IE and LCLS-negotiation IE indicating the preferences for LCLS (e.g. if a bothway connection, bothway connection with bicasting, etc) as defined in the clause 16 of this TS and in 3GPP TS 29.205 [y1] together with the Supported Codecs List IE for OoBTC as specified in 3GPP TS 23.153 [x3] in the IAM message to the succeeding call control node. 
Editor's Note:

The parameter compatibility information for LCLS parameters (LCLC-Negotiation, GCR, etc.) needs to be defined. It is FFS if it will be specified in 3GPP TS 29.205 [y1] or in this TS.
Editor's Note:
Is LCLS exclusively dependent on TrFO? If the two UE's select different codecs then do we assume that LCLS may still be performed but the BSS must insert TCs. Is it dependant on the type of A interface? I.e if A/TDM then codecs selected by UE don’t matter but if AoIP then codecs selected must be fully TrFO compatible? Or is it left to the BSS – so part of the BSS's acceptance of the LCLS Assignment/connection is if it can transcode between the two call legs – so we will need a cause code from the BSS indicating that LCLS is not possible due to mismatch of codecs.
6.1.1.3
Access Bearer Assignment

On receipt of the APM from the succeeding MSC server containing the LCLS-Negotiation IE, indicating local call connection is permitted, the oMSC server shall continue with the basic call establishment but shall include the GCR IE and the LCLS-Configuration IE (which is derived from the LCLS-Negotiation IE) in the originating BSSAP Assignment Request message (see 3GPP TS 48.008 [y2]). If the APM does not contain the LCLS-Negotiation IE then the oMSC server shall determine that LCLS is not supported end to end and shall continue the call establishment as described in 3GPP TS 23.205 [x1].

If the originating BSS supports LCLS and receives the Assignment Request message containing the GCR IE and the LCLS-Configuration IE the originating BSS shall check if it can support the requested LCLS-Configuration and if so it shall store the GCR IE against the Assigned Call leg. Unless the BSS supports the optional BSS ID pre-check (see sub-clause 4.3.3) it shall perform a correlation of the received GCR to see if another call leg has been assigned with the same GCR and report the outcome in LCLS-BSS-Status IE returned to the MSC server in the Assignment Complete message.
If the originating BSS does not support LCLS then the GCR IE and the LCLS-Configuration IE will be ignored and no LCLS-BSS-Status IE will be returned in the Assignment Complete message. The oMSC server shall continue the call establishment as for normal Non-LCLS call.
6.1.1.4
LCLS Through-Connection

If the originating BSS determines that the call is local and can be locally switched it shall not through-connect the two parties unless explicitly indicated to do so in the Assignment Request message by receiving the LCLS-Connection-Status-Control IE set to "Connect".

When the oMSC server receives the ANM from the succeeding MSC server with the LCLS-Status IE indicating "LCLS is feasible but not yet connected" it shall send the BSSAP message LCLS-Connect-Control to the originating BSS containing the LCLS-Connection-Status-Control IE set to "Connect".

If the BSS has received the LCLS-Connection-Status-Control IE set to "Connect" for both call legs associated to the LCLS call it shall locally switch the user plane between the two call legs and report the through-connection via the LCLS-BSS-Status IE in the LCLS-Connect-Control Acknowledge message. Although the CN user plane is kept through-connected in this release of the specifications the BSS shall not send any user plane data to the CN unless explicitly indicated by the LCLS-Configuration IE.
If the call is not yet locally switched when returning the LCLS-Connect-Control Acknowledge message but becomes locally switched at a later time (for example due to the LCLS-Connection-Status-Control IE requesting "Connect" at the second call leg) the BSS shall report the change in status via the LCLS-BSS-Status IE within the LCLS-Notification message as specified in 3GPP TS 48.008 [y2].
NOTE:

This should not occur at the oMSC server for normal call establishment as the oMSC server should always be the last (second) node sending the LCLS-Connect-Control message to the BSS.

6.1.1.5
LCLS Status Reporting

During the LCLS call establishment and ongoing call any change to the LCLS connection status is reported by the BSS to the core network and if results in a change to the LCLS status in the core network this shall be signalled by the oMSC server to the succeeding nodes. See also sub-clause 4.5.

When the oMSC server receives the LCLS-Connect-Control Acknowledge message from the originating BSS with the LCLS-BSS-Status IE set to "the call is locally switched" it shall inform the succeeding MSC server with the APM message containing the LCLS Status IE set to "LCLS connected".

6.1.1.6
MGW/User plane

FFS

* * * Next Change * * * *

6.2 
Basic Mobile Terminating Call

6.2.1
Basic Mobile Terminating Call with BICC based CS core network

<This section shall provide a comparison of the Mobile Terminating Call Establishment  procedures and call flows as compared to the related sections in 3GPP 23.205 for the BICC based CS Core Network.  The section should only highlight the modifications required to support LCLS>
6.2.1.1
General

The basic mobile terminating call shall be established in accordance with 3GPP TS 23.205 [x1].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 LCLS feature and receives the LCLS-Negotiation IE from a preceding node in the IAM it may modify the preferences based on its own requirements, and shall then forward the resulting LCLS-Negotiation IE to the succeeding node. The rules for modifying the LCLS-Negotiation IE preferences are specified in the clause 16 of this TS and in 3GPP TS 29.205 [y1].

Editor's Note:
Whether rules are needed for the modification of the LCLS-Negotiation IE by an intermediate node and if the additional values are needed may need to be considered.

If the intermediate node does not support the LCLS feature or cannot support the LCLS-Negotiation preference then it may either indicate this in the LCLS-Negotiation explicitly back to the preceding node or it may discard the LCLS-Negotiation IE.

Editor's Note:
Need to decide if we want an explicit LCLS not permitted indication in this IE…probably from a protocol point of view it is cleaner but anyway the solution must allow for discard of the IE.

6.2.1.2.2
Backward LCLS Negotiation

If the intermediate node receives from the succeeding node the APM with the LCLS-Negotiation IE it shall forward the IE to the preceding node. If the intermediate node receives the APM without the LCLS-Negotiation IE it shall forward the APM without the LCLS-Negotiation IE. Other information elements shall be treated as specified in 3GPP TS 23.205 [x1] and in 3GPP TS 23.231 [x2].
6.2.1.2.3
Through-Connection
The procedure specified in 3GPP TS 23.205 [x1] shall be applied. 
6.2.1.2.4
LCLS Status Reporting

If the LCLS status is received from its adjacent node it shall be passed on to the next node. See also sub-clause 4.5.

6.2.1.2.5
MGW/User plane

FFS
6.2.1.3
Actions at Terminating Call side
6.2.1.3.1
Initial Addressing
If tMSC server supports LCLS feature and receives the GCR IE and the LCLS-Negotiation IE it may modify the preferences based on its own requirements. The rules for modifying the LCLS-Negotiation IE preferences are specified in the clause 16 of this TS and in 3GPP TS 29.205 [y1].

Editor's Note:
Whether rules are needed for the modification of the LCLS-Negotiation IE by an intermediate node and if the additional values are needed may need to be considered.

6.2.1.3.2
Backward LCLS Negotiation

If the tMSC server supports LCLS feature then it shall return the final LCLS-Negotiation IE to the preceding node in the APM.

6.2.1.3.3
Access Bearer Assignment 

When the tMSC server performs the access bearer assignment it shall include the GCR IE and the LCLS-Configuration IE (which is derived from the LCLS-Negotiation IE) in the BSSAP Assignment Request message sent to the terminating BSS (see 3GPP TS 48.008 [y2]).
If the tMSC server supports the optional "intra-Network call detection" procedure and determines that the Network ID within the GCR IE is not equal to the own (tMSC) Network ID, the tMSC server may also include the "LCLS-Correlation-Not-Needed" IE in the Assignment Request message (see sub-clause 4.3.2).
If the tMSC server supports the optional BSS-ID pre-check and determines that the BSS ID within the GCR IE is not equal to the terminating BSS the tMSC server may also include the "LCLS-Correlation-Not-Needed" IE in the Assignment Request message (see sub-clause 4.3.3).
If the terminating BSS supports LCLS and receives the Assignment Request message containing the GCR IE and the LCLS-Configuration IE the BSS shall check if it can support the requested LCLS-Configuration and if so it shall store the GCR IE against the Assigned Call leg. Unless the BSS supports the optional BSS ID pre-check (see sub-clause 4.3.3) it shall perform a correlation of the received GCR to see if another call leg has been assigned with the same GCR and report the outcome in the LCLS-BSS-Status IE returned to the tMSC server in the Assignment Complete message.
If the terminating BSS does not support LCLS then the GCR IE and the LCLS-Configuration IE will be ignored and no LCLS-BSS-Status IE will be returned in the Assignment Complete message. The tMSC 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 is local and can be locally switched it shall not through-connect the two parties unless explicitly indicated to do so in the Assignment Request message by receiving the LCLS-Connection-Status-Control IE set to "Connect".

When the tMSC server receives "answer" from the terminating UE it shall send the BSSAP message LCLS-Connect-Control containing the LCLS-Connection-Status-Control IE set to "Connect" and send the ANM message with the LCLS-Status IE indicating "LCLS is feasible but not yet connected" to the preceding MSC server.

If the BSS has received the LCLS-Connection-Status-Control IE set to "Connect" for both call legs associated to the LCLS call it shall locally switch the user plane between the two call legs and report the through-connection via LCLS-BSS-Status IE in the LCLS-Connect-Control Acknowledge message. Although the CN user plane is kept through-connected in this release of the specifications the BSS shall not send any user plane data to the CN and the CN shall not transmit any user plane data to the BSS unless explicitly indicated by the LCLS-Configuration IE.
If the call is not yet locally switched when returning the LCLS-Connect-Control Acknowledge message but becomes locally switched at a later time (for example due to the LCLS-Connection-Status-Control IE requesting "Connect" at the second call leg) the BSS shall report the change in status via LCLS-BSS-Status IE within the LCLS-Notification message as specified in 3GPP TS 48.008 [y2].

6.2.1.3.5
LCLS Status Reporting

During the LCLS call establishment and ongoing call any change to the LCLS connection status is reported by the BSS to the core network and if results in a change to the LCLS status in the core network this shall be signalled by the tMSC server to the preceding node. See also sub-clause 4.5.

6.2.1.3.6
MGW/User plane

FFS
* * * Next Change * * * *

6.3
Basic Mobile to Mobile End to End Call Examples

<This section shall provide the complete end to end Call Establishment example procedures and call flows.  Related call flows developed from the feasibility study in 3GPP TR 23.889 shall be used to identify the end to end behaviour for LCLS.  Scenarios need to be detailed for the default case of no Optional optimisations are supported and for when the Optional Intra-Network Detection and Optional Intra-BSS Detection optimisations are supported>
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 a Local Call. The oMSC 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 iMGW. The bearer termination T6 is used for the bearer towards the tMSC 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 terminations in the tMGW. The bearer termination T3 is used for the bearer towards the iMSC selected iMGW and bearer termination T4 is used for the bearer towards the tBSS.
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Figure 6.3.1.1: Basic Call Establishment Connection Model for Local Call

6.3.2
LCLS established, Basic Call Example with BICC based CS core network
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 the 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 [x1] for the basic mobile originating call, forward bearer establishment and the basic mobile terminating call, forward bearer establishment.  
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NOTE: For AoTDM 
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Figure 6.3.2.1: Basic Call Establishment Flow when call is locally switched

1.

Service Request handling.
2.

Originating Call SETUP.
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, and configures the LCLS-Negotiation IE. 
5.
If the iMSC server supports LCLS it may modify the LCLS-Negotiation IE due to Lawful Interception requirements, CAMEL, supplementary service requirements etc. before sending the IAM message containing the GCR with the encapsulated oBSS ID and the LCLS-Negotiation 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 tMGW has replied with the bearer address and the binding reference tMSC server returns APM message with selected codec and if LCLS is supported, the LCLS-Negotiation IE.
11a.
When bearer information is received the iMSC server requests the seizure of the outgoing side bearer termination.

11b.
After the outgoing side bearer termination is seized the iMSC server requests the seizure of the incoming 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 bothway through-connected.
12.
The iMSC server transfers the APM message with the selected codec and the LCLS-Negotiation IE.

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.
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Pre-checkprocedure 

supported perform check.

NOTE: For AoTDM 

step 18 is: ADD (T1).


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

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 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 (step 9b) the tMSC server will 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 may compare the own Network ID with the Network ID received within the Global Call Reference IE.
If the tMSC server supports the optional "BSS ID Pre-Check" procedure it may compare 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 as the basic LCLS 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.
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Context (tC)
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Figure 6.3.2.3: Basic Call Establishment when call is locally switched (continuation of figure 6.3.2.2)

25.

The tUE answers the call.
26.
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 LCLS until it receives the same indication from the oMSC server).
27.
The tBSS returns the LCLS_CONNECT_CONTROL_ACK message with the LCLS-BSS-Status IE set to "Call not yet locally switched" since the BSS has not received the same order from the oMSC server.

28.

When the tMSC 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.

29.

The tMSC server returns the ANM message with the LCLS-Status IE indicating "LCLS is feasible but not yet connected".
30.

The oMSC server receives the ANM message with the LCLS-Status IE indicating "LCLS is feasible but not yet connected".
31.

The oMSC server request the oMGW to bothway through-connect the bearer.

32.

The oMSC server reports Answer/Connect to the oUE.

33.
The oMSC server requests the oBSS to connect LCLS since the received ANM message indicated "LCLS is feasible but not yet connected".

34a.
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 "the call is locally switched".
34b.
Since the BSS has received the through connect request for both call legs the tBSS signals the LCLS status change by sending the LCLS_NOTIFICATION message with the LCLS-BSS-Status IE set to "the call is locally switched".

35.

The oMSC server signals the change of the LCLS status through the Core Network by sending the APM message with the LCLS-Status IE set to "LCLS connected".
36.

The iMSC server transfers the change of the LCLS status to the tMSC server.
* * * End of Changes * * * 
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19a. If optional Intra-Network call detection and/or BSS ID Pre-check procedure supported perform check.


NOTE: For AoTDM step 18 is: ADD (T1).
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