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Introduction
The purpose of this document is to provide some background information and to open the discussion about certain aspect of the LCLS Status Change procedure and LCLS Negotiation Change procedure which are performed by Core Network nodes.
LCLS Status Change Procedure
As specified in 3GPP TS 23.284 any CN node may request the change of the LCLS connection status. For example for a locally switched call a MSC server may request a LCLS break for a temporary period while applying the Call Hold supplementary service and may request LCLS re-establishment after the Call Hold supplementary service is completed.

The CN node which determines that a LCLS connection status needs to be changed initiates the LCLS Status Change procedure to request all others CN nodes to prepare for the new LCLS connection status.

If for example MSC server determines that local switching should be disconnected: 

-
it will send through the Core Network a LCLS Status Change Request message indicating disconnection preparation;
-
on receipt of a LCLS Status Change Request Acknowledge message with a Result code indicating LCLS Status Change Request is accepted the MSC server will request a LCLS break from the associated BSS (within a LCLS Connection Control message).

The call flow for MSC server initiated LCLS Break is shown in figure 1.
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Figure 1:
MSC Server initiated LCLS break

But if for some reason the LCLS Status Change Request Acknowledge message is not received the call hangs from LCLS perspective since the MSC server will not be able to perform any further action. The MSC server will not request LCLS break from BSS and LCLS connection status will not be changed even if the far end MSC has received the LCLS Status Change Request message and requested LCLS break from its associated BSS (see figure 1, steps 3 – 6). As shown in figure 1 the BSS will break local switching only if the LCLS Connect Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS" is received for both call legs. 
If the reason for LCLS break was for example Call Hold supplementary service the MSC server will not be able to apply it (see figure 2). The mobile subscriber will not receive HOLD AKNOWLEDGE nor HOLD REJECT message. Furthermore if the reason for the HOLD request was the acceptance of a waiting call then this call will be also lost i.e. Call Waiting supplementary service and Call Hold supplementary service will not be performed although requested by the mobile subscriber.
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Figure 2: Hold request on LCLS call

Solution for LCLS Status Change Procedure
Taking above into account is proposed to introduce a new timer that will be started when MSC server which initiates the change of the LCLS connection status send the LCLS Status Change Request message. At receipt of the LCLS Status Change Request Acknowledge message the timer is stopped.
The following are the additional issues which need to be discussed related to introduction of a new timer for LCLS status change:

· MSC server action at expiry of a timer: 
If LCLS re-establishment is requested and LCLS Status Change Request Acknowledge message is not received the call can continue as a "normal" call.
But what if LCLS break was requested and LCLS Status Change Request Acknowledge message is not received? BSS will break local switching only if the LCLS Connect Control message with the LCLS-Connection-Status-Control IE set to "Release LCLS" is received for both call legs.


· selecting an appropriate value range for new timer:
selecting a minimum value for a timer is more critical then a selecting a maximum value (a "too low" timer value is always bad and "too high" timer value is not bad but a "much too high" should be avoided).
One possible solution might be to use the same value range as for BICC timers which are used for codec modification mid-call codec negotiation (T42 and T43). As specified in ITU-T Recommendation Q.1902.4 the value range for timers T42 and T43 is 5 – 30 seconds.
LCLS Negotiation Change Procedure

As specified in 3GPP TS 23.284 any CN node that requires a change of a LCLS configuration settings may initiate the change of the LCLS configuration preferences. For example the MSC server wishing to insert a tone or announcement towards the originating UE will send the LCLS Negotiation Request message with parameter "Need Send Backward = yes".
But if for some reason the LCLS Negotiation Request Acknowledge message is not received the MSC server will never request the corresponding MGW to play an announcement/tone, see figure 3.
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Figure 3: Playing mid-call announcement/tone for LCLS call
Solution for LCLS Negotiation Change Procedure
Taking above into account is proposed to introduce a new timer that will be started when MSC server, which initiates the change of the LCLS configuration preferences, send the LCLS Negotiation Request message. At receipt of the LCLS Negotiation Request Acknowledge message the timer is stopped.
The following are the key issues we believe need to be discussed related to introduction of a new timer for LCLS Negotiation change procedure:
· MSC server action at expiry of a timer: 
The MSC server action at expiry of timer might be the same as at reception of the LCLS Negotiation Request Acknowledge message with a Result Code IE indicating rejection.


· selecting an appropriate value range for new timer:
selecting a minimum value for a timer is more critical then a selecting a maximum value.
One possible solution might be to use the same value range as for BICC timers which are used for codec modification mid-call codec negotiation (T42 and T43). As specified in ITU-T Recommendation Q.1902.4 the value range for timers T42 and T43 is 5 – 30 seconds.

Conclusions

It is proposed to analyze the above problems that exist both for BICC based CS Core Network and SIP-I based CS Core Network. If the introductions of new timers are agreeable to CT4, Ericsson volunteers to provide the corresponding normative changes to the next CT4 meeting.
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