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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 call scenarios, where more than two MSCs are in the path.
3. Discussion

There are sometimes more than two MSCs (oMSC, iMSCs and tMSC) in the routing path, even for local calls. Two MSCs, the "outer MSCs" (oMSC and tMSC), control the two radio legs of the call, each MSC controls one radio leg. None of these outer MSCs knows today much about the other leg of the call. 
If there are more than two MSCs (or other Call Control Nodes) in the routing path ("inner MSCs"), then it is necessary to get LCLS-Acceptance also from these inner MSCs and then the BSS can not alone support this: then Inter-MSC signaling is required.
4. Conclusion
If the standardized solution for LCLS shall support call scenarios with more than two MSCs in the path (this is current Working Assumption), then Inter-MSC signaling is required.. 
5. Proposal

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

4.3.2
Local Switching in Mobile-to-Mobile call with more than two MSCs
Figure 4.3.2.1 shows the network architecture for one example call scenario with three MSCs in the path. Only the most important signalling links are shown with dashed lines, the User Plane is shown in solid lines.
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Figure 4.3.2.1: Network Architecture for MS-to-MS call with more than two MSCs.

A number of call scenarios can lead to multiple MSCs in the call chain at call setup, such as (not exhaustive list):

-
the call is routed to a subscriber who has user determined supplementary services active, such as "call forward on user determined busy", "call forward on no reply" etc.

-
the call is routed to a subscriber of another operator, who has roamed into the caller's PLMN and BSS Serving Area

In the following example the call to iMS is assumed to be forwarded from iMS to a third mobile (tMS).

When oUser triggers the call setup towards iMS, oMSC interrogates the HLR and finds iMS registered in iMSC. The routing continues to iMSC, the call is paged and "BUSY" indication is returned. In this example iMSC detects that the call is forwarded to another mobile number, tMS, which is registered in tMSC. The routing continues to tMSC and now tMS is paged. 
Once tMS has responded, the speech path is setup by oMSC sending oAssignment-Request and tMSC sending tAssignment-Request and both outer MSCs allocating all necessary resources in oMGW, tMGW and between the nodes.
iMSC is involved with iMGW. Important is that iMSC and iMGW have no direct communication with the RANs and influence on LCLS must happen through the outer MSCs. This fact requires the  "LCLS-Negotiation" through the Core Network as already discussed in the previous call scenario with two MSCs. Only if the iMSC understands and agrees to LCLS, the LCLS can be offered to the RANs. It could be that iMSC needs to access the user plane during the call, for example if it provides user plane control for announcements, Again the setup of the radio resources takes a considerable time. 

The following issues therefore need to be resolved:

· The BSS needs to signal to the Serving MSC that it supports LCLS

· All involved nodes need to be upgraded to support LCLS feature

· All MSCs in the call chain need to signal support and willingness to allow LCLS to be activated for that call.
· The oMSC needs to identify the (single) call to the tMSC but this needs to be signalled across the NNI protocol interfaces which may include international signalling legs and inter-PLMN signalling.
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