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* * * First Change * * * *

13.5
Call Waiting (CW)

13.5.1
Principles

The procedures specified for the Call Waiting supplementary service in 3GPP TS 23.205 [2] sub-clause 13.6 for BICC based CS Core Network and in 3GPP TS 23.231 [3] sub-clause 13.6 for SIP-I based CS Core Network shall be followed with the following modifications:

-
The call establishment and call clearing procedures defined in clauses 6 and 7 shall be applied.
-
If the new call is accepted, the GCR of the new call is sent to the BSS in the ASSIGNMENT procedure
The following sub-clauses describe the additional requirements related to the LCLS functionality when the Call Waiting supplementary service is activated for the locally switched call.

13.5.2
Accept the new incoming call, the original call is hold
13.5.2.1
General
When new call arrives and is accepted, the GCR and LCLS-Configuration of the local access bearer shall be modified according to the new call. The MSC Server shall initiate an ASSIGNMENT REQUEST message towards the BSS including the GCR and LCLS-Configuration of the new call.
13.5.2.2
Example

13.5.2.2.1
Connection Model

Figure 13.5.2.2.1.1 shows the network model for Call Waiting supplementary service of holding the original call to accept the new call. Termination T1 to T6 is established for original call between UE-A and UE-B. When UE-A and UE-B have an active call established, UE-C, which is roaming under BSS-B and MSC-B, initiates a new call towards UE-A. To accept the new call, UE-A holds the call with UE-B and relocates its access bearer for the new call.
After the new call between UE-C and UE-A is established, a new context (C1-2) is seized in MGW-A. The access bearer termination T6 is moved from C1 to C1-2 and a new network bearer towards the iMGW is created (T7). In the iMGW, a new context (iC-2) is created with terminations for the bearers with MGW-A (T8) and with MGW-B (T9). In MGW-B, new terminations are created for the access bearer towards UE-C (T11) and for bearer towards iMGW (T10).
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Connection Model 1:
Before new call incoming
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Connection Model 2:
 Incoming call is established, UE-B held, Announcement towards UE-B
Figure 13.5.2.2.1.1:
Connection Model for Accept Incoming call, original call is held
13.5.2.2.2
Basic Sequence

Figure 13.5.2.2.2.1 shows the message sequence example for the acceptance of new call and hold the original one. The ASSIGNMENT REQUEST message is sent from MSC-A to BSS-A to update the GCR stored within the BSS-A.
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Figure 13.5.2.2.2.1: Accept Incoming call, original call is held

1.
UE-C sends a SETUP message to the Core Network.
2.
MSC-B responds with CALL PROCEEDING message.
3.
MSC-B sends the IAM message including supported codecs list, GCR with encapsulated BSS-B ID and LCLS-Negotiation IE.

4.
iMSC transfers the IAM message to MSC-A.
5.
MSC-A determines that UE-A is busy and that call waiting is available.
6.
MSC-A sends a SETUP message to UE-A.
7.
UE-A responds with CALL CONFIRM message.
8.
The normal LCLS call establishment procedures from step 8 to 17 in 6.3.2 are applied.
9.
UE-A requests to hold the call with UE-B.

10.
The session between UE-A and UE-B is put on hold. The procedure in 13.6.2.3.2 is applied.
11.
After the session between UE-A and UE-B is put on hold, MSC-A sends the acknowledgement to UE-A.
12.
UE-A accepts the incoming call by sending CONNECT message to MSC-A.
13.
13.      MSC1 server moves termination T6 to the context of incoming call.
14.
The MSC1 server sends the ASSIGNMENT REQUEST message containing the GCR IE and the LCLS-Configuration IE of incoming call to BSS1.
15.
The BSS1/BSS2 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 BSS1 returns the ASSIGMENT COMPLETE message with the LCLS-BSS-Status IE indicating "Call not yet locally switched".

12b.
The MSC1 server sends CONNECT ACK to MS1 for the incoming call.
16.
The MSC1 server indicates to the BSS1 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 MSC2 server).
17.
The BSS1 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 MSC2 server.

18.
The MSC1 server returns the ANM message with the LCLS-Status IE indicating "LCLS is feasible but not yet connected".

19.
The MSC2 server receives the ANM message with the LCLS-Status IE indicating "LCLS is feasible but not yet connected".

20.
The MSC2 server request the MGW2 to bothway through-connect the bearer.

21.
The MSC2 server reports Answer/Connect to the MS3.

21b. 
The MS3 completes the call establishment with the CONNECT ACKNOWLEDGE message.

22.
The MSC2 server requests the BSS2 to connect LCLS since the received ANM message indicated "LCLS is feasible but not yet connected".

23.
Since the BSS has received the through connect request for both call legs the BSS2 returns the LCLS_CONNECT_CONTROL_ACK message with the LCLS-BSS-Status IE set to "the call is locally switched".

23b.
Since the BSS has received the through connect request for both call legs the BSS1 signals the LCLS status change by sending the LCLS_NOTIFICATION message with the LCLS-BSS-Status IE set to "the call is locally switched".

24.
The MSC2 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".

25.
The iMSC server transfers the change of the LCLS status to the MSC1 server.

* * * Second Change * * * *

14.6
Providing tones or announcements
14.6.1
General

Tones or announcements may be applied at any time during the call establishment or mid-call. Also periodic tones may be applied during the call. Prior to answer, an LCLS compatible call is still connected through the core network and so any tones or announcements applied at this time are handled as for normal non-LCLS calls. 

If a node wishes to apply periodic tones during the call it may either reject the LCLS entirely or may indicate that it requires send access in a certain direction. This is achieved during the LCLS negotiation phase as described in sub-clause 4.2.

If the call is established and local switching is performed and at a later point in the call a (G)MSC Server needs to send a tone or announcement there are two options it may apply:

-
perform a (G)MSC initiated LCLS break as described in sub-clause 7.2.1 and once the LCLS break is complete then begin applying the tone or announcement, or

-
request temporary send access to the user plane as described in 14.6.2

If a node (subsequent CN node or BSS) does not support the procedures described for requesting temporary send access then a full LCLS break shall occur.

14.6.2
Handling of tones or announcements during an LCLS call

14.6.2.1
GMSC Server or intermediate node requiring temporary send access to apply tone or announcement

A GMSC Server or intermediate node wishing to insert a tone or announcement may signal LCLS Negotiation (request) IE in LCLS-Negotiation Request message with parameter "Need Send Backward = yes" if it needs to insert a tone or announcement towards the originating subscriber or "Need Send Forward = yes" if it needs to insert a tone or announcement towards the terminating subscriber.

NOTE:
The (G)MSC Server or intermediate node only needs to signal the LCLS-Negotiation (request) IE in the direction in which it wishes to apply the tone or announcement. The other LCLS-Negotiation IE settings remain unchanged.
If the (G)MSC receives the LCLS-Negotiation (response) IE in the LCLS Negotiation Request Acknowledge message indicating the same requested send access and with a Result Code IE indicating acceptance of the requested LCLS Negotiation change it shall proceed to insert its tone or announcement as per a normal call handling.

Otherwise, if the received Result Code IE indicates the requested LCLS Negotiation change is rejected, the (G)MSC Server shall perform an intermediate node initiated LCLS break as described in sub-clause 7.2.3 and when the LCLS break is complete shall apply the tone or announcement. On the completion of the tone or announcement LCLS may be re-established as described in sub-clause 7.3.3.

On completion of the tone or announcement the (G)MSC Server may signal LCLS-Negotiation (request) IE in LCLS Negotiation Request message indicating "Need Send Backward= no" or "Need Send Forward = no" towards preceding/succeeding node respectively.
The appropriate LCLS configurations which result from the new LCLS Negotiation preference settings are specified in Table 4.2.1.1.
14.6.2.2
oMSC Server 

An oMSC Server wishing to insert a tone or announcement towards the terminating UE may signal LCLS Negotiation (request) IE in LCLS-Negotiation Request message with parameter "Need Send Forward = yes".
NOTE:
The other LCLS-Negotiation IE settings remain unchanged.
If the oMSC Server receives the LCLS-Negotiation (response) IE in an LCLS-Negotiation Request Acknowledge message indicating the same requested send access and with a Result Code IE indicating acceptance of the requested LCLS Negotiation change then it shall proceed to insert its tone or announcement as per a normal call handling. Otherwise, if the received Result Code IE indicates the requested LCLS Negotiation change is rejected, the oMSC Server shall perform a MSC initiated LCLS break as described in sub-clause 7.2.1 and once the LCLS break is complete then begin applying the tone or announcement. On the completion of the tone or announcement LCLS may be re-established as described in sub-clause 7.3.1.
On completion of the tone or announcement in the forward direction the oMSC Server may signal the LCLS-Negotiation (request) IE in LCLS-Negotiation Request message to succeeding node indicating "Need Send Forward = no".

If the oMSC Server wishes only to insert a tone or announcement towards its locally served UE it does not need to signal any change to the LCLS Negotiation and may send LCLS-Connect-Control message containing the appropriate LCLS-Configuration IE settings as specified in Table 4.2.1.1 and if supported by the oBSS it shall begin applying the tone or announcement. On completion the oMSC shall return the LCLS Configuration to the previous setting.

If the oMSC Server receives LCLS-BSS-Status indicating that LCLS-Configuration is not supported then the oMSC Server shall initiate LCLS Break towards the oBSS and succeeding node, as described in sub-clause 7.2.1.
On completion of the tone or announcement the oMSC Server may send the LCLS-Connect-Control message to return the LCLS Configuration to the previous setting.

If the oMSC Server receives the the LCLS-Negotiation Request message with LCLS-Negotiation (request) IE indicating "Need Send Backward= yes" it shall send LCLS-Connect-Control message containing the appropriate LCLS-Configuration IE settings as specified in Table 4.2.1.1 and if supported by the oBSS it shall return the LCLS Negotiation Request Acknowledge message indicating the same requested send access and with a Result Code IE to the succeeding node.

If the oMSC Server receives LCLS-BSS-Status indicating that LCLS-Configuration is not supported then the oMSC Server shall return the LCLS Negotiation Request Acknowledge message indicating the same requested send access and with a Result Code IE set to "LCLS Negotiation Request Rejected" to the succeeding node.

14.6.2.3
tMSC Server

A tMSC Server wishing to insert a tone or announcement towards the originating UE may signal LCLS Negotiation (request) IE in LCLS-Negotiation Request message with parameter "Need Send Backward = yes".
NOTE:
The other LCLS-Negotiation IE settings remain unchanged.
If the tMSC Server receives the LCLS-Negotiation (response) IE in LCLS-Negotiation Request Acknowledge message indicating the same requested send access and with a Result Code IE indicating acceptance of the requested LCLS Negotiation change then it shall proceed to insert its tone or announcement as per a normal call handling. Otherwise, if the received Result Code IE indicates the requested LCLS Negotiation change is rejected, the tMSC Server shall perform a MSC initiated LCLS break as described in sub-clause 7.2.1 and once the LCLS break is complete then begin applying the tone or announcement (on the completion of the tone or announcement LCLS may be re-established as described in sub-clause 7.3.1).
If the LCLS Negotiation Request was successful, on completion of the tone or announcement the tMSC Server may signal the LCLS-Negotiation (request) IE to the preceeding node to return the LCLS Negotiation preferences to the previously agreed value.
If the tMSC Server wishes only to insert a tone or announcement towards its locally served UE it does not need to signal any change to the LCLS Negotiation and may send LCLS-Connect-Control message containing the appropriate LCLS-Configuration IE settings as specified in Table 4.2.1.1 and if supported by the tBSS it shall begin applying the tone or announcement. On completion the tMSC shall return the LCLS Configuration to the previous setting.

If the tMSC Server receives LCLS-BSS-Status indicating that LCLS-Configuration is not supported then the tMSC Server shall initiate LCLS Break towards the oBSS and succeeding nodes, as described in sub-clause 7.2.1.
On completion of the tone or announcement the tMSC Server may send LCLS-Connect-Control message to return the LCLS Configuration to the previous setting.

If the tMSC Server receives the LCLS-Negotiation Request message with the LCLS-Negotiation (request) IE indicating "Need Send Forward = yes" it shall send LCLS-Connect-Control message containing the appropriate LCLS-Configuration IE settings as specified in Table 4.2.1.1 and if supported by the tBSS it shall return the LCLS Negotiation Request Acknowledge message indicating the same requested send access and with a Result Code IE to the preceeding node.

If the tMSC Server receives LCLS-BSS-Status indicating that LCLS-Configuration is not supported then the tMSC Server shall return the LCLS Negotiation Request Acknowledge message indicating the same requested send access and with a Result Code IE set to "LCLS Negotiation Request Rejected" to the preceeding node.

14.6.2.4
BSS

When the BSS receives a LCLS-Connect-Control message containing a LCLS-Configuration IE set to: 
-
"connected both-way in the BSS and send access DL from the Core Network" and it supports this configuration it shall return LCLS-BSS-Status indicating that the requested LCLS configuration is supported and from then on detect any incoming data packets and insert them in the stream towards the locally served UE.
-
"connected both-way in the BSS and send access DL from the Core Network, block local DL" and it supports this configuration it shall return LCLS-BSS-Status indicating that the requested LCLS configuration is supported and it shall block the local DL path from the opposite call leg. On detect any incoming data packets from the Core Network, the BSS shall insert them in the stream towards the locally served UE.
-
"connected both-way in the BSS and bi-casted UL to the Core Network and send access DL from the Core Network" and it supports this configuration it shall return LCLS-BSS-Status indicating that the requested LCLS configuration is supported and then the BSS shall detect incoming user data from the Core Network and shall insert the user data into the user data stream towards the served user and send UL user data to 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" and it supports this configuration it shall block the local DL path from the opposite call leg and return LCLS-BSS-Status indicating that the requested LCLS configuration is supported. From then on it shall insert the data packets coming from the Core Network for that call leg in the stream towards the locally served UE and discard packets coming from the local path.

If the BSS does not support the requested LCLS-Configuration it shall return LCLS-BSS-Status indicating the requested configuration is not supported; the LCLS connection is kept as it was prior to receiving the LCLS-Connect-Control message.

14.6.2.5
Example of Playing Mid-Call Announcement/Tone
14.6.2.5.1
Connection Model

Figure 14.6.2.5.1.1 shows the network model where the iMSC server requests the iMGW to play the announcement/tone directly on the bearer termination T3 (used towards the preceding oMGW) from which the signal shall be sent towards the oUE. The bearer termination T4 is used for the bearer towards the succeeding tMGW (i.e. towards the tUE). Before the start of mid-call announcement/tone procedure the call was locally switched with the LCLS Configuration set to "connected both-way in the BSS".
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Connection Model 1: Locally switched call
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Connection Model 2: Locally switched call, playing of Announcement/tone 

Figure 14.6.2.5.1.1: Connection Model, Mid-Call Announcement/tone 

14.6.2.5.2
Example Sequence

Figure 14.6.2.5.2.1 shows the message sequence example for providing the oUE with an announcement/tone. In the example the iMSC server requests the iMGW to play an announcement/tone and to notify the announcement/tone completion.
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Figure 14.6.2.5.2.1: Mid-Call Announcement/Tone Flow

1.
The iMSC server identifies that mid-call announcement/tone needs to be played towards the oUE.

2.
The iMSC server modifies the LCLS-Negotiation IE due to the announcement/tone it needs to play towards the oUE and sends LCLS Negotiation Request message towards the preceding node with the modified LCLS-Negotiation (request) IE indicating "Need Send Backward = yes".

NOTE:
Other values for the initially agreed LCLS-Negotiation IE for receive or send access are unmodified.

3.
The oMSC server informs the oBSS the user plane data needs to be provided to the oUE from the CN by sending the LCLS-Connect-Control message containing LCLS-Configuration IE set to "connected both-way in the BSS and send access DL from the Core Network".

4.
The oBSS confirms the requested configuration is enabled with the LCLS-Connect-Control Ack message.

5.
The oMSC server confirms the oBSS is prepared for the reception of announcement/tone by sending the LCLS Negotiation Request Acknowledge message with a Result Code IE indicating acceptance of the requested LCLS Negotiation change.

6.
At reception of the LCLS Negotiation Request Acknowledge message indicating that requested send access is enabled the iMSC server provides the iMGW with the announcement/tone identification and requests the iMGW to notify the announcement/tone completion using the Play Announcement or Send Tone procedure.

7.
The iMGW notifies the iMSC server when the announcement/tone is completed using the Announcement Completed or Tone Completed procedure.

8.
The iMSC server signals to the preceding node the send access is not needed anymore by sending the LCLS Negotiation Request message with the LCLS-Negotiation (request) IE indicating "Need Send Backward = no".

9.
The oMSC server notifies the oBSS with the LCLS-Connect-Control message that no user plane data from the CN will be provided that is the LCLS-Configuration IE is set to "connected both-way in the BSS".

10.
The oBSS replies with the LCLS-Connect-Control Ack message indicating local switching with the requested LCLS configuration.

11.
The oMSC server confirms the oBSS has returned the LCLS connection to the status prior to the announcement/tone by sending the LCLS Negotiation Request Acknowledge message with a Result Code IE indicating acceptance of the requested LCLS Negotiation change.
* * * End of Changes * * * *
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