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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 Late Assignment to save radio- and Abis-resources and proposes a better alternative.
3. Discussion

In fact "Late Assignment" is a long existing option to save radio and other BSS-resources. Radio and BSS User Plane are not allocated, until the terminating User (tUser) has accepted the call. In many countries and cultures this period is a substantial part of the overall time of the call. In some countries the portion of not accepted calls - not generating any revenue - is very high. In all these cases Late Assignment saves unnecessary costs and seems attractive to customers.

But why is it not the right choice, why is it not used very often?

Late Assignment has two major drawbacks:

First: The allocation of radio resources is never 100% guaranteed, but may fail, in some circumstance with some noticeable likelihood. If the radio resources are not allocated early in the call setup process, then the risk is rather high, that this fails later, after the terminating user has accepted the call. This has the very nasty effect that the tMS was ringing for a while and when the tUser wants to accept the call the setup fails. This effect is also called "ghost ringing". It creates quite some disappointment on both sides. It's often far better that the call failure is known early to the oUser and the tUser is never made aware of it.

Second: The allocation of radio resources, even when successful, takes a considerable time, in the order of seconds. This is too long for a smart call handling. Most tUsers accept the call and start talking immediately. If Late Assignment is deployed, then the first words - mainly the greeting and name of tUser - is lost and not heard.
4. Conclusion
Although Late Assignment is an option to save Abis resources, it has too strong drawbacks to be deployed widely. As such this should still not be used for LCLS. Other enhancements to the call establishment due to the LCLS signaling may however be considered.
5. Proposal

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

4.3.1.4
Late Assignment in Mobile-to-Mobile Call Setup with two MSCs
The signaling for call setup with Late Assignment is at the beginning identical to the signalling with Early Assignment - up to the point when the tMS is found and has responded, the Selected Codec (SC) and the Preferred terminating RAN Codec (tRanC) are determined and the SC reported to oMSC.  


For Late Assignment no resources are allocated in the BSSes prior to ringing phase;the Ringing is triggered in tMS and the local Ring-back tone in oMS. No User Plane traffic is seen, until tUser accepts the call. Figure 4.3.1.4.1 indicates this with grey-shaded arrows on radio-, Abis- and A-links. The Nb-links through the CN are allocated, but in fact no traffic is flowing and in case of a packet-switched CN no load is generated.
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Figure 4.3.1.4.1: Active User Plane and Tones in Late Assignment during the Ringing phase

Typically tUser accepts after he hears the Ringing, found his mobile and decided to find the call interesting enough. This may take a considerable time; a considerable amount of calls are never answered. 

No Radio Network User Plane costs are generated so far: 

Now, tUser has accepted the call !!! 
tMS informs first of all tMSC by the "Connect" message. 
tMS stops the Ringing Tone, informs tUser with a display message "Connected".
tMSC sends Assignment-Request to tBSS; the tRadio-leg is set up in the background, then tMSC informs tMGW;
tMSC sends the "Connect" message backwards to oMSC.
oMSC sends Assignment-Request to oBSS; the oRadio-leg is set up in the background, then oMSC informs oMGW;
oMSC forwards the "Connect" message to oMS; oMS informs oUser with a display message "Connected".
Call is set up, Users can communicate in both directions.

These "Connect" signalling messages backward from tMS to oMS and southbound to the MGWs are again (as in Early Assignment) in a "race condition" with the User Plane signal from tMS to oMS. But this time tUser starts talking typically much earlier than the User Plane is setup and a substantial part of his first utterances is lost. In a non-negligible portion of calls the User Plane can not be established and the call attempt ends with failure.

All in all: The User experience from real networks is quite negative. The operator has a substantial cost advantage, but the User dissatisfaction is too strong to leverage on that in a big scale. 

Editor's Note:

this method is not recommended for LCLS and this should be captured in the conclusions
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