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1. Introduction

This P-CR is proposing new text and signalling flows to be added to subclause 6.1 in TR 23.889 to describe how LCLS is handled when only a single MSC is involved in the call.
2. Reason for Change

Subclause 6.1 in TR 23.889 should be completed to describe how LCLS is handled when only a single MSC is involved in the call
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889, version 1.0.0.
* * * First Change * * * *

6.1
Local Mobile-to-Mobile call within same PLMN; one MSC-Server
3GPP describes everything in half-call models. So the Originating procedures are described and then the Terminating procedures are described separately as separate logical entities. If it turns out that the same MSC Server is serving the terminating subscriber as for the originating subscriber, then it makes sense that for example a single MGW might be seized, 


6.1.1
Legacy Setup of a Mobile-to-Mobile call with one MSC-S

Figure 6.1.1.1 shows the network architecture for this basic call scenario. Only the most important signalling links are shown with dashed lines, the User Plane is shown in solid lines. In this scenario the oMSC Server and tMSC Server are the same.
The description of this call scenario is based on the assumption that "Early Assignment" option is used on both radio interfaces. "Late Assignment" is discussed in subclause 6.4.
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Figure 6.1.1.1: Network Architecture for MS-to-MS call with one MSC-S.

When the originating User (oUser) triggers the call setup, the oMSC interrogates the HLR and finds the tUser registered in tMSC and thereby the MSC recognizes that both call legs are handled within the MSC itself. The intra Core Network interfaces Nc and Nb are not affected in this scenario. The routing continues and the tMS is paged. 

Once tMS has responded and if "Early Assignment" is used, the speech path can be setup by the MSC sending oAssignment-Request and the same MSC can send also tAssignment-Request and allocate all necessary resources in the MGW and between the nodes. When the User Plane is setup and ready for traffic, tMS triggers the "Ringing tone" to alert the tUser and informs the CN with an "Alerting" message. 
At that time the MGW starts to generate on command of the MSC the "Ring-back tone", which is sent backwards through the User Plane to the oMS. Now tUser hears the Ringing tone and oUser hears the Ring-back tone, until tUser accepts the call or oUser terminates the call attempt or another event happens.

Figure 6.1.1.2 shows the active User Plane during the Ringing phase when the User Plane is still disconnected.
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Figure 6.1.1.2: Active User Plane and its connectivity during the Ringing phase

Without the interruptions in the speech path within the MGW, the Core Network could not prevent that modified mobile terminals could setup a one-way or even two-way communication between the Users without accepting the call, i.e. without paying for the communication resulting in possible fraud.
Figure 6.1.1.3 shows the typical Call Flow for an MS-to-MS call within one MSC with exemplary timings, without LCLS. 
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Figure 6.1.1.3: Reference Call Flow for MS-to-MS call with one MSC-S

With "Early Assignment" the User Plane is already setup in an early phase of the call and especially the Abis-Interfaces are carrying active traffic and oAbis- and tAbis-Resources are in use, although User to User communication is still not possible. It may take a considerable time, however, before the tUser accepts the call after hearing the ringing and many calls are never answered and therefore "Early Assignment" is not always the optimal solution. Subclause 6.4 describes the "Late Assignment" functionality, where the User Plane is established in a later phase of the call.
When tUser has accepted the call: 

-
tMS informs first of all MSC by the "Connect" message.

-
tMS stops the Ringing , informs tUser with a display message "Connected".

-
MSC informs MGW; MGW stops the Ring-back tone and through-connects the User plane bothways.

-
MSC forwards the "Connect" message to oMS; oMS informs oUser with a display message "Connected".

-
Call is set up, Users can communicate in both directions.

Because only one MSC is involved in the call set-up in this scenario there is no need for signalling on the Nb and Nc interfaces in the core network. The "Connect" signalling messages backward from tMS to oMS and vertically to the MGW are in a "race condition" with the User Plane signal from tMS to oMS. 

If the Control Plane signalling is a bit slow, the first utterances of tUser are still blocked by MGW and can be lost, not heard by oUser but the problem is less significant in this scenario, which generally involves only one MSC/MGW pair. Typically the signalling in the Control Plane and within the non-radio part of the BSS is fast and "fortunately" the MGW can be reached quite quickly. The User Plane across the radio legs is already setup and is working ("Early Assignment"). There is no further bottleneck in the User Plane and through-connection is quick and comfortable for the Users. 
6.1.2
Local Switching in Mobile-to-Mobile call with one MSC-S

Existing Architecture and Signalling according to 3GPP Rel-8 is assumed, i.e. AoIP-support on the A-Interface Control Plane and corresponding MGW-Control Signalling on Mc in addition to the TDM based A interface.

The MSC receives the capabilities of both the oBSS and the tBSS in the "Complete Layer 3 Message" in the "Call Setup Request".

Editor's Note: how the target BSS involved in inter-BSS handover indicates its support for LCLS is FFS.
The LCLS functionality when only one MSC is involved should be similar to the LCLS solution involving many MSCs and not cause unnessary signalling overhead for the LCLS functionality within the CN. Therefore the BSS informs the MSC as early as possible about its capabilities regarding LCLS. The MSC informs BSS that it supports LCLS for a specific call when the MSC permits the BSC to establish LCLS.  
Editor's note: Although there is only one MSS described in this scenario, it’s possible that there are more than one MGW involved if the BSC has connectivity to the MSS via two different MGWs (multihoming). It is FFS if such scenarios are covered by subclauses 6.2 and 6.3. 
The following issues need to be resolved to support LCLS also when only one MSC-Server is involved:

-
The BSS's needs to signal to the Serving MSC-Server that they support LCLS (same for the multi-MSC case).
A new IE seems necessary to indicate the BSS-capability regarding LCLS, however see sub-clause 12.2 for possible solutions to this issue.

-
The unique call (legs) identifier needs to be supported for determining that the call legs are under the same BSS and for LCLS call leg correlation in the BSS (same for the multi-MSC case).
-
The MSC-Server needs to signal the result of the LCLS evaluation to the BSSs in a new IE (same for the multi-MSC case).
The MSC does not "command" the BSS to use Local Switching, but indicates the conditions under which LCLS is permitted. For possible solutions see sub-clause 12.3.

-
The BSSs needs to signal back to the MSC-Server whether or not LCLS was established or stopped (same for the multi-MSC case). 
For possible solutions see sub-clause 12.5.

-
Indication of through connection of the User Plane in the BSS is required to avoid fraud (same for the multi-MSC case). 
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.

-
It is FFS, whether the MGWs can be left without explicit notification that the User Plane is not carrying traffic:
it is FFS whether there are typically User Plane supervision functions that require at least a kind of heart-beat (same for the multi-MSC case).

-
It seems worth investigating, what resource saving could be achieved within the MGW if it is explicitly notified that the User Plane is (currently) not required.
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