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1. Introduction
This document is a Pseudo-CR to 3GPP TR 23.889-010 "Local Call Local Switch System Impacts; Feasibility Study".

2. Reason for Change
In order to understand all the impacts of LCLS to the signalling inside the Circuit Switched Core Network (CN) and the signalling between CN and Radio Access Network (RAN), several exemplary call scenarios need to be studied. 

This document discusses the option of MS-generated Ring-back tones for optimal saving.
3. Discussion

Since the early days of GSM the "Late Assignment" and the "MS-generated Ring-back tones" are valid options. Since no User Plane exists during the Ringing phase, if Late Assignment is applied, 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 and TS 24.008).

As discussed in another contribution Late Assignment has several drawbacks and is not widely deployed. Instead Early Assignment is used and then - when the User Plane is already established - it seems most appropriate to use the option to generate the Ring-back tone 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, also user-specific ones and that makes this option attractive, especially if Customised Alerting Tone is supported. 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 need 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.
The option exists to combine Early Assignment with MS-generated Ring-back tones. As said, the Core Network may inform the MS accordingly by the "Progress Indicator" IE within the "ALERTING" message. All mobiles have to support this option. The variance of Ring-back tones may be rather limited (maybe that is MS-implementation dependent and could be improved), but the MGW ringing resources can be saved during the ringing phase until CONNECT.
4. Conclusion
It is a feasible option at call setup to generate the Ring-back tone locally within the originating mobile. 
5. Proposal

It is proposed to discuss and eventually include the following changes to 3GPP TR 23.889:
* * * First Change * * * *

4.3.1.3
MS-generated Ring-back Tone
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 and TS 24.008).

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 needed and no saving can be achieved during the Ringing phase. In the context of LCLS this means: even if LCLS is possible later, after the ringing phase, the Abis resources are needed 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 need 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 with originating MS-generated Ring-back tones to save network based ring back tone generators. 
Figure 4.3.1.3.1 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. It is FFS how to make best advantage out of this fact.
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Figure 4.3.1.3.1: Active User Plane in Early Assignment with the MS-generated Ring-back Tone
From this the following issues arise:

· The decision to apply originating MS based ring back tone can be made independently from the terminating end's decision to apply ring back tone

· To optimise this situation the LCLS negotiation could indicate whether originating MS based ring back tone should be applied. 
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