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1. Introduction

This P-CR describes two new solutions to be added for the handling of mid-call announcements during LCLS calls. A conclusion is proposed to be added about which solution should be standardised to handle mid-call announcements and tones during LCLS calls. The long standing assumption both in GERAN2 and CT4 that the BSS shall send SID frames over AoIP and G.711 silence codewords over AoTDM /AoIP when LCLS is established for a call is documented in the TR.
2. Reason for Change

The three mid-call announcement solutions currently described in the TR all have some drawbacks and do not offer decent service quality in all cases. The previously described solution to have BSS detect announcements and tones should be enhanced to overcome the interaction problem with lawful interception as described in the TR. 
It needs to be decided how to handle the mid-call announcements during LCLS calls and the conclusion should be documented in the TR.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889, version 1.2.0.

* * * First Change * * * *

5.2
Core Network Assumptions

The following assumptions are provided by CT4:
1.
Any number of MSC-S's may be in the path and therefore impacts to the Nc interface must be considered.

2.
Core networks (MSC-Servers and MGW's) owned by different operators can be involved in a call that supports LCLS.

3.
Upgraded (LCLS compliant) and legacy (non LCLS compliant) MSCS's may exist in the path

4.
All MSC-S's (nodes in the path) must permit LCLS.

5.
If one node denies LCLS (legacy MSC-S or intentionally), then all other MSC-S's must be informed, at call setup and during the call and LCLS must be stopped.

6.
The MSC-S(s) is in full control, when to through-connect and when to break the through-connection to avoid fraud. All solutions described in clause 11 and all signaling solutions described in clause 12 are based on the assumption that the BSS shall not establish local call local switching through-connection until explicitly permitted by the MSC-S'(s).

7.
Principles for establishing LCLS: 
The pre-requisite for establishing LCLS is that the call is served by the same BSS.  This, in principle, could be determined by the MSC-S or the BSC.
The MSC-S is in charge of call control, supplementary services, lawful interception and gives permission (or denies) as to whether Local switching may be applied.  When the MSC-S has granted the permission to apply LCLS, the BSC makes the final operation decision whether to establish LCLS (dependent on alignment of codecs, BTS's supporting local switching, resource available, status of its BTS's, the state of its radio legs).

8.
Principles for releasing LCLS:
If the MSC-S finds that any preconditions about LCLS cannot be satisfied anymore, the MSC-S orders the BSC to release LCLS. And the BSC shall release LCLS immediately and reports the status to the MSC. The BSC may also release the LCLS for BSS related reasons and reports the status to the MSC.
9.
User plane connections in the core network when LCLS is established:
The BSS shall generate and send to the core network SID frames over AoIP and G.711 silence codewords over AoTDM, or when G.711 codec is used over AoIP, on both call legs when LCLS is established for a local call. The MGWs shall forward received SID frames /G.711 silence codewords when LCLS is established for a call and the BSS shall block such user plane data received from the core network, except for mid-call announcements and tones, see subclause 10.5.2. The BSS sends the actual user speech data to the core network if lawful interception is activated for the local call, see Clause 11.
* * * Next Change * * * *

6.2.2
Local Switching in Mobile-to-Mobile call with two MSC-S's

In this chapter a typical scenario is introduced that highlights specific issues that need to be addressed by this technical report. 

Existing Architecture and Signalling: Rel-8 is assumed here, i.e. AoIP-support on the A-Interface Control Plane and OoBTC/BICC or OoBTC/SIP-I on the Nc Interface and the corresponding MGW-Control Signalling on Mc in addition to TDM based A interface and ISUP based CN.

The oMSC gets in the "Complete Layer 3 Message" the capabilities of the oBSS in "Call Setup Request" per call leg.
The tMSC gets in the "Complete Layer 3 Message" the capabilities of the tBSS in "Paging Response" per call leg.

Editor's Note: how the target BSS involved in inter-BSS handover indicates its support for LCLS is FFS.

Important for minimising the signalling overhead within the CN seems to be that the BSS informs the CN as early as possible about its capabilities regarding LCLS. The other direction, CN to BSS, seems less critical. Additionally if any changes to the routing of the user plane traffic through involved nodes, in this case the CN MGW's then signalling is required to ensure any MGW functions are not disturbed. This may or may not have impacts to the MGW or could be handled using existing H.248 procedures.. The following issues therefore need to be resolved for the case with two MSC-Servers:

-
The BSS's needs to signal to the Serving MSC-Servers that they support LCLS.

A new IE seems necessary to indicate the BSS-capability regarding LCLS, however see sub-clause 12.2 for possible solutions to this issue.

-
Both involved MSC-S nodes need to be upgraded to support LCLS feature.

If one node is not LCLS-upgraded, then LCLS is generally not allowed, because this legacy node may need to access the User Plane during the call, e.g. with read-access for LI, but is not aware of LCLS.

-
Each MSC needs to be able to indicate to the other MSC in the call that it supports LCLS (or that it does not support LCLS) in this specific call.
A new IE seems necessary to negotiate these MSC-requirements and MSC-Capabilities regarding LCLS. 

The reason behind this call-by-call negotiation is that the LCLS-Requirements within a specific MSC-S in the path are not static, but depend on the specific call situation such that LCLS may be supported in some cases but only in one direction. There can still be value in transmission savings in the BSS. One example is that an MSC-S needs read-access to the User Plane for LI. 


For possible solutions see sub-clause 11.2.

-
The oMSC needs to identify the (single) call to the tMSC (assuming two MSC' Server’s in Pool supporting the same BSS/serving area). A kind of "unique Call Identifier" seems necessary.

-
The MSC-Servers need to signal the result of the LCLS Negotiation to the BSSs in a new IE.
The MSC does not "command" the BSS to use Local Switching, but indicates the conditions under which LCLS is potentially allowed. For possible solutions see sub-clause 12.3.

-
The BSSs needs to signal back to the MSC-Servers whether or not LCLS was established or broken.
For possible solutions see sub-clause 12.5.

-
Indication by the MSC to the BSS, when the BSS may perform through connection of the UP in the BSS is required to avoid fraud
A new Message seems necessary for that, because there is no existing message between MSC-S and BSS at that point in time. For possible solutions see sub-clause 12.6.

-
A notification that LCLS is established shall be sent to the MGWs to prepare the MGWs for the special treatment in MGW of LCLS mid-call announcements and lawful interception. 


* * * Next Change * * * *

8.3
LCLS-Notification to MGW's

8.3.1
General Considerations

During call setup it is not known whether or not LCLS is feasible or will establish at "Connect". The MGW's are allocated and prepared. But when LCLS is established there will be (in general) no real User Plane traffic through the Core Network. The MGW's expect, however, a kind of "heart-beat" to be able to supervise the User Plane functionality and this shall be provided the BSS sending SID frames over AoIP or G.711 silence codeword over AoTDM (or when G.711 codec is used over AoIP) to the core network instead of real user plane data. MGW needs to be informed that LCLS is established in order to prepare for the handling of mid-call announcements and tones and lawful interception. In addition, LCLS-Notification to MGW is required so that LCLS can be taken into account in MGW statistics.
8.3.2
MGW Notification Solution where MSC-S sends LCLS-Notification to MGW

8.3.2.1
Technical Description

The MGW needs to be informed that LCLS is established for a call in order to prepare for the special handling of Inter-BSS handover, mid-call announcements or tones and lawful interception. MSCs involved in a LCLS call shall inform all MGWs in the connection when LCLS is established or released.

8.3.2.2
Pros and Cons for MGW Solution with MSC signalled LCLS Notification

Pros:

-
MGWs are aware of the LCLS status of a call.
Cons:

-
H.248 signalling enhancement is required.

8.3.3
Comparison of Solution for LCLS-Notification to MGW

Only one solution has been described how the MSCs shall send LCLS notifications to the the MGWs involved in a LCLS call, when LCLS is established or released. The LCLS Notification to MGW shall be sent via the H.248 interface, for instance using the H.248 b:AS bandwidth modifier, or some new LCLS specific H.248 package.
8.4 
Inter-MGW communication for mid-call announcements and tones

8.4.1
Technical Description

When a MGW, which is part of a MGW-chain, has to play mid-call announcements or tones and LCLS is established for the call, the MGW shall generate an "announcement start" tone before start of the mid-call announcement/tone and an "announcement stop" tone when the announcement is completed at the originating side.

A user might generate a tone which could be identified as an "announcement start" and "announcement stop" tone for mid-call announcements/tones. The MGW receiving such a tone from any LCLS call leg shall remove it from the user plane data and shall not forward such user generated tones. The MGW shall start replacing long-lasting user generated LCLS management tones with SID frames over AoIP and G.711 silence codewords on AoTDM (or when G.711 codec is used over AoIP). If lawful interception is activated for a LCLS call that involves several MGWs it is necessary to activate lawful interception for all MGWs in the chain to ensure that possible user generated tones are delivered to lawful interception. 
8.4.2
Pros and Cons for MGW generated tones for midcall announcements
Pros:

· The MGWs in a chain are informed just before start of announcement/tone by the "announcement start" tone and by the “announcement stop” tone immediately after the announcement was completed.
· The solution allows BSS to easily detect valid mid-call announcements and tones from the SID frames or silence codewords received from the core network for LCLS calls.
Cons:

-
The selection or specification of the mid-call announcement management tones is limited, since the tones must be unique for LCLS only.
-
MGWs in a chain have to detect the start and stop tone originating from another MGW and through-connect announcements and tones.
8.4.3
Comparison of Solution for MGW generated tones for mid-call announcements 
Only one solution has been described how the MGW shall generate start and stop tones for mid-call announcements and this solution should be standardized according to subclause 8.4.1. 
* * * Next Change * * * *

10.5.2
Mid-Call Announcements/Tones

10.5.2.1
General

While a call is established the core network might send announcements or tones on the user plane to the UE, see 3GPP TS 23.205 [8]. One example of mid-call announcements is the warning message about a Prepaid account running dry. Such mid-call announcements and tones need to be delivered also to locally switched calls, either to one of the call legs or both. 

NOTE:
One aspect of the anticipated LCLS solution is that BSS may send silence codewords on the AoTDM /G.711(AoIP) user plane interface and periodic SID frames on AoIP interface (where compressed codec is used) respectively, which MGW returns back downlink to the BSS. In case of announcements the MGW should send the announcement downlink instead of the silence codewords or SID frames.
The mid-call announcements and tones are currently generated by the core network and need to be delivered to the user via the BSS also for locally switched calls. Five alternative solutions have been identified how to ensure the delivery:

1.
Signalling to indicate start and stop of mid-call announcement/ tone
2.
Mid-call Announcement and tone detection in the BSS

3.
LCLS is not allowed for roaming subscriber or for subscribers in MSC-in-pool if the subscriber subscribes to services that might cause mid-call announcements or tones 
4.
Enhancement to solution 2 for multi-MGW scenarios: Inband tones indicating the start and stop of mid-call announcement to be detected by MGWs in a chain. Mid-call tones are detected as such

5.
Break of LCLS before start of mid-call announcement or tone.

These solutions are described more in detail below with corresponding benefits and drawbacks. 

10.5.2.2
Mid-call announcement solution using Signalling to indicate start of announcement

According to this solution the MSC-S informs the BSS that there will be an announcement /tone arriving and therefore the BSS should let the announcement /tone go through on the specified call leg and mute the unrelated call leg. The MSC Server controlling the MGW shall inform BSS (possibly through some other MSS) that the announcement /tone is over and that the BSS shall resume dropping user plane data coming from the A interface.  

This solution is straightforward for non-roaming subscribers, or more generally in the cases where only one MSS/MGW exist in speech path, but it is more problematic, e.g. for roaming subscribers, if the subscriber is using a service that might cause mid-call announcement /tone to be generated in the GMSC Server, for example CAMEL based services. In order to deliver announcement /tone also to locally switched calls, some new signalling would need to be developed to enable GMSC Server to inform the originating or terminating MSC Server in control of the locally switched call about the announcement or tone. This part of solution 1 would require new messages to be specified using ISUP/BICC/SIP-I and it is also a new requirement that the message has to be supported after ANM, i.e. during the call, after the call has already been established. The signalling between MSC Servers has to be supported both for backward and forward directions for announcements /tone to A and/or B-party.

One alternative is that only the non-roaming part of this solution is developed, i.e. to only define the new MSC Server message to inform BSS about the announcement or tone, see also the solution described in subclause 10.5.2.4 not to allow LCLS during announcements/tones.
The Pros of this solution are: 

One benefit of this solution is that there is no need to develop advanced announcement and tone detection in the BSS as described for solution using announcement detection in BSS. 
The Cons of this solution are:
The biggest drawback of this solution is that it is impossible to inform the BSS about the exact time when it is allowed to pass through the downlink user plane data (announcement /tone) and when to resume the dropping of downlink user plane data coming from the A interface. In practice the BSS receives the out of band "announcement start /stop" indication either too late or too early. This timing issue causes the following problems;
· The "announcement start" indication was received too late -> part of announcement is lost. 
· The "announcement start" indication was received too early -> BSS lets the downlink user plane data (which doesn’t belong to an announcement) go through. This causes problems especially when Lawful Interception (LI) is activated, because in that case the downlink speech is delivered to the end user and therefore the end user can detect that LI is activated during the ongoing call (in contrast, when LI is not activated only SID frames (or nothing) is sent in the downlink direction).
The same problems (conversely) are valid concerning the out of band "announcement stop" indication.
In addition the same problems are valid also with tones, but the "timing problem" is even more obvious because tones durations are usually measured in milliseconds (ms).
In addition there are also other drawbacks because new ISUP, BICC and SIP-I messages need to be defined and a new MSC-S message needs to be defined to inform BSS about mid-call announcements and tones. 

If this solution is selected, it would be preferable to define specific signalling to inform the BSC about the announcement /tone instead of using the basic LCLS control messages to allow or not allow LCLS, because LCLS as such shall not be broken due to the announcement, LCLS is only temporarily interrupted for the target call leg while the announcement /tone is played. 
10.5.2.3
Mid-call announcement solution using Announcement and tone detection in the BSS 

According to this solution there is no activation message from the MSC-S to the BSS before announcements /tone, instead the BSS uses voice detection to distinguish announcements and tones on the downlink. The BSC shall stop through-connecting the downlink user plane data to the user and resume LCLS user plane data after it detected that the announcement/tone was finished.

One anticipated LCLS aspect is that the BSC may transmit e.g. silence codewords or SID frames in the uplink of Call leg A, which the MGW should through connect on the other call leg downlink to the BSC (and in the other direction Call leg B uplink - MGW - Call leg A downlink). The BSC must stop this MGW connected user data from being forwarded to the users in an LCLS call. In this mid-call solution, the BSC needs to distinguish and detect announcements and tones from the MGW through connected silence codewords or SID-frames.

If LI solution using bicasting is activated for a LCLS call the user data will be bi-casted e.g. for Call leg A and MGW will through connect the (bi-casted) A user plane data downlink to Call leg B. Therefore there is an interaction problem between this mid-call announcements and tone solution and Lawful Interception solution using bicasting. 
The Pros of this solution are:
· One benefit of this solution is that there is no dedicated signalling from the MSC-S to inform the BSS about the announcement.
· The BSS can easily distinguish speech, e.g. announcements and tones, from SID frames /silence codewords.
The Cons of this solution are: 

One drawback with this solution is that announcement detection would require new voice detection functionality in the BSS. Another drawback is that Lawful Interception solution using bicasting cannot work as anticipated together with this mid-call announcements and tone solution, because the through connected bicasted speech would disturb BSC's voice detection of mid-call announcements. It would be impossible for BSS to distinguish voice announcements from downlink speech, but the BSS can easily distinguish speech, e.g. announcements and tones, from SID frames /silence codewords.
The interaction problem with LI solution using bicasting could be resolved eg by changing the MGW functionality in such a way that MGW should not return LCLS bicasted user plane back to the BSS. This, however, would change the functionality of the MGW and LI solution using bicasting, which might make it more vulnerable for detection. An additional difficulty is that if there are several MGW's in a chain only the last MGW shall block the user plane transmission, see Figure 10.5.2.3.1.
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Figure 10.5.2.3.1 User plane connections in LCLS, when bi-casting is activated for LI purposes

In Figure 10.5.2.3.1 the A and B subscribers are under different MGW's/MSS's (e.g. because of multipoint configuration). LI is activated for the A-subscriber in MGW1 (normally also B-subscriber shall be monitored in that case). A mid-call tone or announcement needs to be played to the A-subscriber from MGW2. The enhanced solution described in 10.5.2.5 overcomes this problem.

10.5.2.4 
Mid-call announcement solution where LCLS is not allowed if the subscribed service might cause mid-call announcements

Mid-call announcements and tones for roaming CAMEL subscribers are done in GMSC Server. According to this solution, no new LCLS related signalling to originating or terminating MSC is performed to generate announcements or tones to roaming subscribers and therefore this solution does not require significant specification work. The consequence of such solution would be that LCLS is recommended not to be used at all for roaming CAMEL subscribers, or for such roaming subscribers that use some service, which might cause mid-call announcements or tones in the GMSC Server when roaming.

With this solution the MSC Server in control of LCLS shall check if the subscriber in question is roaming and subscribed to such a service that might cause mid-call announcements or tones in the GMSC Server and shall not initiate any LCLS for such subscribers. This solution could also apply for MSC-in-pool subscribers that possibly need to receive mid-call announcements or tones.
This solution can be combined with a partial signalling based mid-call solution, where only the new MSC Server message to inform BSS about the announcement is developed.

The Pro of this solution is: 

The benefit of this solution is that it does not require significant specification work to support announcements and tones to locally switched roaming subscribers and that there is only small impact on implementations.

The Con of this solution is:

The big drawback of this solution is that LCLS would not be activated for roaming subscribers or for MSC-in-pool subscribers that might receive mid-call announcements or tones. 
10.5.2.5 
Mid-call announcement solution: Inband tone between MGWs to indicate the start and stop of announcements/tones 

This solution is an enhancement to the BSS announcement/ tone detection solution described in subclause 10.5.2.3 to overcome the interaction problem when user plane data is bicasted to the core network for lawful interception purposes or when bicasting is used to prepare for Inter-BSS handovers. 

It should be noted that the announcement management tones are only needed when there is more than one MGW in the user plane. When there is only one MGW in the user plane, that MGW simply replaces the SID frames /silence codewords with the announcement or tone, which are detected as such by the receiving BSS and forwarded to the user.

A MGW in a chain shall play an inband "announcement start" tone before the actual announcement to indicate the exact time when another MGW having connection to BSS shall let the downlink user plane data (announcement) go through and stop sending of SID frames or G.711 silence codeword. Respectively, immediately after the announcement came to an end the "announcement stop" tone is played from MGW to indicate that the announcement is over and that the MGW having connection to BSS shall resume generating SID frames / G.711 silence codeword in downlink direction. The mid-call announcement management tones shall be removed by the last MGW in the chain and are never sent to the BSS. The last MGW in the chain shall not forward any other user plane data to the BSS than SID frames /silence codewords or possible mid-call announcements or mid-call tones.

In this solution the MGW having AoTDM / AoIP interface towards BSS shall be able to detect specific inband tones before and after mid-call announcements and it shall detect mid-call tones as such. The MGW shall let the downlink user plane data go to the AoTDM/AoIP interface only when an inband tone indicating "announcement start" is detected and "announcement stop" tone has not yet been received. At other times of the LCLS call, MGW shall send SID frames / G.711 silence codeword to AoTDM/AoIP interface. Established LCLS shall be indicated to MGW via H.248. 

With this solution, the BSS can easily detect mid-call tones and announcements from SID frames / G.711 silence codeword and let the announcement /mid-call tone go through and mute the unrelated call leg as described in subclause 10.5.2.3. Respectively, immediately when the announcement came to an end the BSS can detect that based on received SID frames / G.711 silence codeword and it can resume the dropping user plane data coming from A interface. MSC Server controls the generation of "announcement start / stop" tones in MGW. When MSC Server knows that LCLS is activated for the call and an announcement needs to be played it shall request the MGW via H.248 to generate the "start announcement" tone before the actual announcement is requested to be played (announcement must be played immediately after the tone). 

Respectively, when announcement is finished, the MSS shall request via H.248 the MGW to generate the "stop announcement" tone. 

It is recognized that the users may generate the specific LCLS mid-call announcement management tones, which the UE sends uplink and which are bicasted to the core network when Lawful interception is active. The first MGW  receiving the uplink user plane data from A interface shall block such tones originating from the UE. The UE/user possibly generated mid-call announcement management tones are sent to the other call leg via the established LCLS link.

This solution is applicable for the network scenario shown in Figure 10.5.2.3.1. For example, if MGW2 plays the announcement /tone towards the A-subscriber, MGW2 shall generate the mid-call announcement management tones with the announcement and the MGW1 shall manage the mid-call announcement /tone as explained above. 

The Pros of this solution are the following:

· The pros of this solution from BSS point of view are the same ones as described in subclause 10.5.2.3.

· There is no need to break LCLS due to the announcement or tone; LCLS is only temporary interrupted while the announcement or tone is played. 

· There is no need for dedicated signalling from the MSC-S to inform the BSS about the announcement or tone. In addition, no new LCLS related signalling is needed between the originating and terminating MSC servers (e.g when announcement or tone. is generated to roaming subscriber), i.e. no new ISUP, BICC and SIP-I messages are needed.

· The "timing problem" described for solution 1 can be avoided. 

· There are no interaction problems with LI.

· There is no need to develop advanced announcement detection in the BSS as described for solution 2. 

The Cons of this solution are the following:

· The MGW shall be informed by MSS via the H.248 interface that LCLS is established.

· One drawback is that tone detection requires new functionality in the MGW. However, a tone detector is anyway needed in MGW in order to handle mid-call tones properly. 

· Another drawback is that the new "announcement start" and "announcement stop" tones should be defined, or some existing tones could be re-used. This is FFS. 

Editor's Note: One option would be to re-use the Special Information Tone defined by ITU-T.

10.5.2.6 

Mid-call announcement solution: Break of LCLS before start of announcement/tone

According to this solution the MSC-S informs the BSS that the LCLS shall be released. After BSS has informed the MSC-S that the LCLS has been released, the announcement or tone can be connected. After the playing of the announcement or tone is finished, MSC-S may inform the BSS that LCLS is possible again.

The following figure shows the case of a mid-call announcement / tone connection where the announcement / tone is connected in tMSC to the oUE.
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Figure 1 Mid—call announcement /tone connection in tMSC to oUE

1. tMSC receives the information that a mid-call announcement or tone shall be played (see TS 23.205 subclause 14.1.1).

2. tMSC informs the oMSC that the LCLS shall be released

3. oMSC requests oBSS to disable LCLS

4. oBSS informs oMSC and tBSS informs tMSC that LCLS has been released

5. oMSC informs tMSC about the LCLS status (local switch disconnected).

6. tMSC connects the announcement (see TS 23.205 subclause 14.6)

The following figure shows the case of  a LCLS re-establishment after a mid-call announcement / tone connection in tMSC to the oUE ends.
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Figure 2 LCLS re-establishment after mid-call announcement in tMSC to oUE ends
1. The mid-call announcement or tone in tMSC ends. tMSC through connects the speech path again. 

2. tMSC informs the oMSC that the LCLS is enabled again

3. oMSC requests oBSS to enable LCLS and tMSC requests tBSS to enable LCLS

4. oBSS informs oMSC and tBSS informs tMSC that LCLS has been established

5. oMSC informs tMSC about the LCLS status (locally switched).

The Pros of this solutions are the following:

· there is no dedicated signalling from the MSC-S to inform the BSS about the announcement or tone (i.e. no new ISUP, BICC and SIP-I messages needed)  - This solution therefore does not require significant specification work.

· from BSS point of view this case looks like any other case where core network initiates the release of LCLS.

· there is no need to develop advanced announcement or tone detection in the BSS

· no new signalling is required on the MSC-Server – MGW interface

The Cons of this solution are the following:

· Each announcement / tone breaks the LCLS.

· delay of the announcement / tone connection until BSS has confirmed that the LCLS has been released

· bigger amount of signalling on the A-interface compared to the tone detection solution.

10.5.2.7
Conclusion on Mid-call announcements and tones

The solutions described above for handling mid-call announcements and tones for LCLS calls are quite different and some solutions are quite complex. The simple solutions not to offer any mid-call announcements and tones for LCLS calls seem to offer too low service quality. The first described solution to use dedicated signalling on the A interface has sever timing problems and is therefore not considered to be workable. The solution to have MSC request BSS to stop LCLS for announcements or tone generates much signalling on the A-interface and would cause delays in the announcement /tone delivery.

The conclusion is to standardise the solution based on BSS detection of mid-call announcement and tones, which is further enhanced by the solution to have the MGW in a MGW chain to generate inband tones to indicate the start and stop of the announcement to other MGWs in the chain. This combined solution provides workable means to handle the mid-call tones and announcement during LCLS calls.
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