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1. Introduction
The TR on Local Call Local Switch aims at providing a complete solution to enable locally switched calls within one BSS while not restricting or impacting existing CN functions or services.
2. Reason for Change
This current text regarding tones and announcements has a number of errors since the first option assumes that other options could exist where LCLS may be switched prior to answer. 
The details and proposed solution for option 2 is expanded and includes the proposal to include a negotiation of core-network based ring-back tone within the general LCLS Negotiation procedure.
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889 version 0.3.0 
* * * First Change * * * *

8.5
Announcements andTones

8.5.1
Announcements and Tones during Call Setup

8.5.1.1
General

The local call local switch shall be transparent to the user, which means any potential network announcement or ring-back tone or Customised Alerting Tone during call setup shall be sent to the originating user, even if the call is maybe locally switched at a later phase.
In some cases there is no need for a ring-back tone or an announcement from the network and the oMS generates the ring-back tone locally. In these cases there is no need for a User Plane in backward direction during the alerting phase.

Further: there is no ringing tone or announcement to the terminating user during call setup defined so far. Consequently, there is (so far) no need for a User Plane in the forward direction during the alerting phase.

To determine whether or not a User Plane is necessary in the backward direction needs to be negotiated on the Control Plane between the MSCs, if advantage shall be taken.
8.5.1.2
Announcements-Tones Solution 1: Early Provisioning of the User Plane 
8.5.1.2.1
Technical Description of AT-Solution 1
In AT-Solution 1 the User Plane in backward direction shall be established as without LCLS, i.e. already during the ringing / alerting phase.

NOTE: 
As discussed in another chapter the BSS shall never establish a local switch before receiving the indication from the MSC that the call is finally answered. This is necessary to avoid fraud.

8.5.1.2.2
Pros and Cons for Announcements-Tones Solution 1

This approach, AT-Solution 1, is the normal (fallback) handlingand therefore needs no new, additional signaling on the A-Interface and the Nc-Interface. It maintains the same end user experience of announcements and ring-back tones provided by the network, regardless of whether the call is later on locally switched or not.

The disadvantage of this AT-solution 1 is that it does not allow any saving of resources during the alerting phase. Since the alerting phase may be quite long (motivation for CAT service) and after local switching is established the CN resources may not be required at all. In summary:
Pros:

-
Procedure is simple

-
Same procedures for announcement/tone provided by network whether the call is locally switched or not.
Cons:
-
it does not allow to save resources during the alerting phase.
8.5.1.3
Announcements/Tones Solution 2: LCLS Negotiation whether User Plane is required
8.5.1.3.1
Technical Description of AT-Solution 2
Since the early days of GSM the "Late Assignment" and the "MS-generated Ring-back tones" are valid options. If Late Assignment is applied then, since no User Plane exists during the Ringing phase, , the originating MS must generate the Ring-back tone locally. The Core Network informs the MS accordingly by the "Progress Indicator" IE within the "ALERTING" message (for details see 3GPP TS 23.108 [3] and 3GPP TS 24.008 [4]).

Late Assignment has several drawbacks and is not widely deployed. Instead Early Assignment is used and then - when the User Plane is anyway already established - the generation of the Ring-back tone occurs at the terminating network side. The User Plane through the Core Network and through the originating BSS is used to transport the Ring-Back tone to the originating MS. The terminating MGW may generate quite different ring-back tones (for example to identify the network/country, etc), also user-specific ones (the "Customized Alerting Tone" feature requires this) and that makes this option attractive.

This, however, means that the originating Radio-, Abis, A- and Nb-interface User Plane is required and no saving can be achieved during the Ringing/Alerting phase. In the context of LCLS this means: even if LCLS is possible later, after the ringing phase, the Abis resources are required for a considerable amount of time and the cost saving efficiency of LCLS is quite reduced.

One of the traditional reasons for signaling the ring back tone from the terminating network was to give accuracy to the end to end connectivity. However if a call is determined to be connected within the same BSS through the LCLS capability then the requirement for ring back tone to be passed through the core network is diminished, especially if the core network leg is convoluted due to international roaming or call forwarding.
It is therefore proposed for LCLS to consider using Early Assignment(to provide fast through connection)  with oMS-generated Ring-back tones and additional new signalling to save all User Plane resources, especially the Abis-Interface and the network based ring back tone generators. 
Figure 8.5.1.3.1.1 shows the User Plane during the Ringing phase, where Early Assignment is used to establish the Radio interfaces. In this example the Abis-, A- and Nb-interfaces are marked in grey colour, because they are not needed in this stage. 
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Figure 8.5.1.3.1.1: Active User Plane in Early Assignment with the MS-generated Ring-back Tone
From this the following issues arise:

-
The decision to apply oMS based ring back tone can be made independently from the terminating end's decision to apply a (customised) ring back tone however this should not normally be applied if a CN based ring back tone is applied, especially CAT service.

To solve this problem the LCLS negotiation between the MSC Servers could indicate whether Ring-back tones (normal or customised) are applied or whether oMS-based Ring-back tones should be applied.
-
If any node inside the routing path needs to play an Announcement during the ringing / alerting phase, then the User Plane is also required, at least in backward direction between this node and the oMS.

To solve these problems the LCLS negotiation between the MSCs could indicate whether any node needs to apply announcements, or - more general - whether or not the User Plane is required in backward direction.
It seems feasible to combine all these LCLS-related requirements arising from these features within one or more MSCs in the routing path into one "LCLS-Reqs" IE on the Nc-Interface (in ISUP or BICC or SIP-I).

-
To take full advantage of the result of the LCLS-Negotiation between the MSCs, also the BSS must be informed to what extent the User Plane is required and the following cases should be differentiated:
- 
User Plane in backward direction necessary / not necessary
- 
User Plane in forward direction necessary / not necessary.

In order to achieve this functionality it is deemed that a new IE has to be introduced on the A-Interface. This IE may be combined with other information regarding LCLS into a general "LCLS-Preference" IE on the A-Interface.
8.5.1.3.2
Pros and Cons for Announcements/Tones Solution 2
This explicit LCLS-Negotiation between the MSC Servers to determine the User Plane connectivity during alerting requirement and therefore whether or not the oMS-based Ring-back tone shall be applied has the potential to save Abis- and other BSS and CN User Plane resources to a large extent during the ringing phase. It seems likely that in many call cases (long alerting phase, short call phase) these savings are dominant and possibly higher than the savings during the established Local Switch. In summary:
Pros:

-
Resources could be saved in A-bis and other BSS and CN during the alerting phase
-
The support for the indication in the BSS that UP inband signalling is not used during alerting would be optional – thus BSS may optimise the resources or may apply normal handling.
Cons:

-
Possible different user experience if oMS based ring back tone is negotiated and it differs to normal CN based ring back tone.
-
Additional signalling/negotiation between MSCs and across A-interface however the necessary new signaling can be limited to a new IE in forward and backward direction on the Nc-Interface and a new IE on the A-Interface. No new messages and no new procedures are necessary. 
8.5.1.4
Comparison of Solutions for Announcements/Tones during Call Setup
The obvious benefit of AT-Solution 1 is that there are no impacts to network signalling; it provides the normal, default behaviour and therefore this must always be supported. 

If AT-Solution 2 was supported as an option but does not result in agreement to select MS based ring back tone then fallback to AT-Solution 1 shall occur. 
AT-Solution 2 is slightly more complex by adding new IEs to existing messages, but offers substantial cost saving during the alerting phase. It should be noted that if CAT service is prevalent in a given network then in most calls the normal (AT-Solution1) behaviour would result. The implementation of the BSS resource savings could be considered during Rel-9 although final solution for this may need further explanation. Support for CN based resource saving is FFS.
_1311684103.doc
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