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1. Introduction
Currently the handling of announcements and tones for LCLS calls is not specified. During the feasibility study a number of options were considered and the initial conclusions in the TR were to always perform LCLS break on the assumption that this was the least additional standardisation.  It is believed that this analysis is incomplete. Firstly there may be periodic tones that need to be sent during the call, e.g. pre-paid warning tone etc. It should be considered whether as an optional implementation the BSS can support LCLS-Configuration to enable DL user data during LCLS at a specific call leg. It should also be noted that an announcement or tone may only need to be played locally or only once during a call and then it is questioned whether performing an LCLS break is the best approach which will require quite significant signalling and delay before the tone or announcement can be played. Therefore it is proposed that an alternative method should be specified which permits the insertion or a tone or announcement during the LCLS call. This approach could be optional to support and if not supported then results in LCLS break. The alternative to always initiate LCLS break from the node which requires to send a tone or announcement can always be implemented/supported.
2. Reason for Change
Handling of announcements or tones during LCLS needs to be specified but performing LCLS break for this is not the most efficient method, especially for periodic tones. Optional improved methods should be specified.
Updates Since version in C4-102871:

1.
Update to LCLS-Configuration values added.

2.
More precise description of LCLS-Negotiation IE settings to restore LCLS status after announcement.

3.
Correction to the description for oMSC – LCLS-Configuration IE changed only when announcement/tone played to local subscriber or backward write access requested from succeeding node

4.
Correction to the description for tMSC – LCLS-Configuration IE changed only when announcement/tone played to local subscriber or forward write access requested from preceding node

5.
Example call flows and connection model updated to align with normative text.

3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.284 version 0.1.1.
* * * First Change * * * *

4.5.1
LCLS BSS Status between BSS and Core Network
LCLS BSS status is required between the BSS and the Core Network in order to keep the originating MSC server and the terminating MSC server updated of the LCLS status in the respective BSS.  
The LCLS BSS Status Information Element is used to indicate whether the call is locally switched, the call is not yet locally switched, the call is not possible to be locally switched, and the call is no longer locally switched. The inclusion of the LCLS BSS Status Information Element in responses to the MSC server indicates support of LCLS feature by the BSS. The usage of the LCLS BSS Status Information Element is further detailed in subclause 16.3.

The LCLS BSS Status IE is explicitly signalled on the A interface during Call Establishment, LCLS Break/(Re)Establish LCLS, and Handover procedures.  See clauses 6, 7 and 8 respectively.  

The LCLS BSS Status IE is also signalled explicitly in the LCLS_NOTIFICATION message on the A interface, triggered by the BSS to notify the core network of any LCLS status changes in the BSS, e.g. BSS Initiated LCLS Break.  The LCLS_NOTIFICATION message is further detailed in subclause 16.3.
Editor's Note:
 the individual LCLS-BSS Status cause values should be listed here in bullets,
* * * Next 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.
Editor's Note:

 it is assumed that Send Access DL is not allowed if previously during the initial LCLS negotiation it was agreed to support receive access (bicast UL) in which case then an LCLS break will be performed prior to sending the tone or announcement.  
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 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 IE in the direction in which it wishes to apply the tone or announcement. 
If the (G)MSC receives the LCLS-Negotiation IE in LCLS Negotiation Request Response message indicating the same requested send access it shall proceed to insert its tone or announcement as per a normal call handling.

On completion of the tone or announcement the (G)MSC Server may signal LCLS-Negotiation IE in LCLS Negotiation Request message indicating "Need Send Backward= no" or "Need Send Forward = no" towards preceding/succeeding node respectively.

14.6.2.2
oMSC Server 

An oMSC Server wishing to insert a tone or announcement towards the terminating UE may signal LCLS Negotiation IE in LCLS-Negotiation Request message with parameter "Need Send Forward = yes".

If the oMSC Server receives the LCLS-Negotiation IE in in LCLS-Negotiation Request Response message indicating the same requested send access then it shall proceed to insert its tone or announcement as per a normal call handling. Otherwise, if the received LCLS-Negotiation IE indicates requested send access is not enabled, 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 completion of the tone or announcement in the forward direction the oMSC Server may signal the LCLS-Negotiation IE in LCLS-Negotiation Request message to succeeding nodes indicating "Need Send Forward = no".
If the oMSC Server wishes only to insert a tone or announcement towards its locally served UE or if the oMSC Server receives the LCLS-Negotiation IE indicating "Need Send Backward= yes" it shall send LCLS-Connect-Control message containing the LCLS-Configuration IE set to "Connect LCLS plus DL send access" to the oBSS. 

If the MSC Server receives LCLS-BSS-Status indicating that the requested LCLS-Configuration was enabled then it shall:

· return the LCLS-Negotiation IE indicating "Need Send Backward= yes" towards succeeding node if the send access was requested from succeeding node, or
· proceed to insert its tone or announcement as per a normal call handling when the oMSC Server needs to insert a tone or announcement towards its locally served UE.
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 nodes, as described in sub-clause 7.2.1, when the oMSC Server needs to insert a tone or announcement towards its locally served UE.

On completion of the tone or announcement the oMSC Server may signal LCLS-Connect-Control message containing the LCLS-Configuration IE as agreed at call establishment.
14.6.2.3
tMSC Server

A tMSC Server wishing to insert a tone or announcement towards the originating UE may signal LCLS Negotiation IE in LCLS-Negotiation Request message with parameter "Need Send Backward = yes".

If the tMSC Server receives the LCLS-Negotiation IE in in LCLS-Negotiation Request Response message indicating the same requested send access then it shall proceed to insert its tone or announcement as per a normal call handling. Otherwise, if the received LCLS-Negotiation IE indicates requested send access is not enabled, 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 completion of the tone or announcement the tMSC Server may signal the LCLS-Negotiation IE to succeeding nodes indicating "Need Send Backward = no".
If the tMSC Server wishes only to insert a tone or announcement towards its locally served UE or if the tMSC Server receives the LCLS-Negotiation IE indicating "Need Send Forward = yes" it shall send LCLS-Connect-Control message containing the LCLS-Configuration IE set to "Connect LCLS plus DL send access" to the tBSS. 

If the tMSC Server receives LCLS-BSS-Status indicating that the requested LCLS-Configuration was enabled then it shall:

· return the LCLS-Negotiation IE indicating "Need Send Forward = yes" towards preceding node if the send access was requested from preceding node, or 
· proceed to insert its tone or announcement as per a normal call handling when the tMSC Server needs to insert a tone or announcement towards its locally served UE.

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 tBSS and preceding nodes, as described in sub-clause 7.2.1, when the tMSC Server needs to insert a tone or announcement towards its locally served UE.

On completion of the tone or announcement the tMSC Server may signal LCLS-Connect-Control message containing the LCLS-Configuration IE as agreed at call establishment.
14.6.2.4
BSS

If the BSS receives LCLS-Connect-Control containing LCLS-Configuration set to "Connect LCLS plus DL Send Access" and it supports this configuration it shall return LCLS-BSS-Status indicating that the LCLS-Configuration is supported and from them on detect any incoming data packets and insert them in the stream towards the locally served UE.

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

Editor's Note: 
the BSS could simply break LCLS at this point but it is perhaps better to let this occur in a controlled manner from the network.
14.6.2.5
Example 
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).
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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 towards the preceding node the modified LCLS-Negotiation 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 "Connect LCLS with DL send access".

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 Response.

6. At reception of the LCLS status update response 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 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.

10. The oBSS replies with the LCLS-Connect-Control Ack message.
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 Response.
* * * Next Change * * * *

16.3.7
LCLS Connection Procedure between MSC-Server and BSS
Table 16.3.7.1 indicates the LCLS Connection Procedure and related information, which is exchanged between the MSC server and the BSS. Only the Information Elements required by LCLS are shown.
Table 16.3.7.1: LCLS Connection Procedure between MSC-Server and BSS
	Procedures
	Message direction
	Information element name
	Information element required
	Information element description

	LCLS-Connect-Control
	From 
MSC-S
	LCLS-Connection-Status-Control
	O
	This information element indicates to BSS whether it is permitted to locally through-connect the call. 

	
	
	LCLS-Configuration
	O
	This information element indicates the LCLS-Configuration 

	LCLS Connect Control Ack
	From BSS
	LCLS-BSS-Status
	M
	This information element notifies CN of the LCLS connection status in the BSS.


* * * End of Changes * * * 
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