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1. Introduction
Proposals have been made for the call identification in order to correlate the originating subscriber and terminating subscriber in the same BSS as belonging to the same call.
2. Reason for Change
A conclusion is needed on this issue as it is fundamental to LCLS and we need to agree on the solution and move on with other issues in the study. Two fundamentally different proposals have been forwarded. One is based on globally unique BSS-Identifiers, which need to be defined still. The other is based on the existing globally unique Global Call Reference. The solution with BSS-Identifiers requires Inter-MSC signaling for every case when one of the two BSS-Identifiers changes due to Inter-BSS Handover. The solution with the Global Call Reference avoids this completely. 
3. Conclusions

The already specified globally unique Global Call Reference should be employed for LCLS.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889 v 0.2.0
* * * First Change * * * *

11.3
Correlation of Call Legs
11.3.1
General Considerations
Typically oMSC Server does not know anything about tBSS; tMSC Server does not know anything about oBSS, i.e. the MSC's don't care, whether the identical BSS is used on both call legs. But the MSC Servers know the call identity.

On the other hand the BSS does typically not care, which call legs belong to one call. The BSS does not know a global call identity. The BSS just knows the identity of each call-leg (CIC or AoIP Call Identifier).

Again (at least) two options exist to solve this problem and to match RAN-Identity and Call-Identity.

11.3.2
Correlation ID Solution 1: MSC-Servers exchange unique RAN-Identifiers

11.3.2.1
Technical Description

In this Correlation IDSolution 1, the MSC-Servers inform each other, which RAN is used by exchanging the RAN-IDs: 
if oRAN and tRAN are identical, then the MSC-Servers know that LCLS is feasible (it is no guarantee, however).
It is FFS how this new RAN Identifier can be defined as globally unique and exchanged between MSC Servers over NNI. This problem is, however, not unique to the Correlation of Call Legs problem, as inter-MSC signalling for LCLS capability negotiation is required anyway.
11.3.2.2
Pros and Cons of Correlation ID Solution 1
Pros:

-

Cons:

-
This option requires the definition and maintenance of globally unique RAN-Identifiers;

-
For the case of non-homogenously LCLS-upgraded BSS a single BSS-ID is not sufficient to guarantee LCLS;

-
These global RAN-IDs must be sent in new Core Network signalling forward and maybe backward;
this in turn allows to some extent to identify the location of the other user (personal-data security issue); 
Editor's Note:

it needs to be clarified why this needs to be sent backward.
-
It requires additional signalling through the Core Network in case of Inter-RAN handover; and more. 
-
the RAN ID will change if a handover occurs and therefore requires updating of the MSC Servers and inter-MSC signalling whenever this occurs
11.3.3
Correlation ID Solution 2: MSC-Servers inform RAN with Unique Call Identifier
11.3.3.1
Technical Description

In this option the MSC-Servers define and negotiate a unique Call Identifier for the call, which is then known to all nodes in the routing path. In complex call scenarios it seems necessary that this Call Identifier is globally (i.e. world wide) unique. Then the MSC-Servers inform the RAN(s) about the Global Call Identifier on each call-leg: 
if the Call Identifiers at both, oMS and tMS, call-legs are identical, then the RAN knows that the call originates and terminates at the same BSS and therefore LCLS is a candidate.

This option requires the definition and exchange of a Globally Unique Call Identifier, which means new CN and new A-Interface signalling.

Such a Unique Call Identifier is specified in ITU-T Q.1902 series, called "Global Call Reference" (GCR). The GCR is worldwide unique, also across network boundaries.
The complete parameter layout of the Global Call Reference is shown in Figure 11.3.3.1.1.
The maximum length of this IE, including the length indicators, is 13 octets.
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Figure 11.3.3.1.1: Parameter layout of the ITU-T-specified Global Call Reference

In general all call legs, which belong to one call, use the same Global Call Reference. This includes, but is not limited to Call Forwarding, Roaming, Rerouting or Reselection. The GCR of the call will also be sent by the Anchor MSC-Server in the IAM (ISUP/BICC) on the handover / relocation call leg towards the Non-anchor MSC-Server. The nodes in the call path to the new location of the MS will then receive and be able to use this GCR.
The already specified Global Call Reference is used for LCLS, both, within the CN and between CN and RAN.
The oMSC-Server is responsible to generate the Global Call Reference, when it receives the Service Request from the oMS.
This GCR is then sent along the routing path, through all iMSC-Servers, finally arriving at tMSC-Server. All nodes within the path have the opportunity to note this GCR. This GCR is kept, until the call is terminated. This is existing ITU-T standard.

New for LCLS:
oMSC-Server sends this GCR within the oAssignment-Request to the oBSS for the oCall-leg; it is stored there;
typically oBSS gets this GCR earlier than tBSS (see message flow diagrams in subclause 11.2.3.1);
tMSC-Server sends this GCR within the tAssignment-Request to the tBSS  for the tCall-leg; it is stored there, too.

Both, oMSC-Server and tMSC-Server, send in addition their LCLS-Preferences to oBSS and tBSS at Assignment-Request. At that point in time the MSCs do not know whether or not LCLS is feasible.

Then both BSSes perform the correlation of the received GCR for the Call-leg with all stored GCRs and tBSS finds the corresponding oCall-leg for LCLS, if oBSS and tBSS are identical. If successful, then tBSS marks both call legs as "LCLS-identified". tBSS reports the result of the correlation to tMSC Server in tAssignment-Response. At the same time oBSS (which is identical to tBSS) sends a LCLS-NOTIFICATION message including the new LCLS-Status to oMSC Server. 

Then the preparation for LCLS is finished. But LCLS is still not established to avoid a too early through-connect of the User Plane, which could invite to fraud.

11.3.3.2
Pros and Cons of Correlation ID Solution 2
Pros:

-
This option seems easier and more attractive, especially with respect to call scenarios with more than two MSC-Servers in the routing path.
Cons:

-
A new IE is necessary on the A-Interface for the case that LCLS is to be supported
11.3.4
Comparison of Solution for Correlation of Call Legs

The Global Call Reference (GCR) is an already standardised globally unique method of identifying a single call and is supported by ISUP, BICC and SIP-I today. Any other mechanism (RAN based identifiers as described in Correlation ID-solution 1) will require a new signalling information element for NNI protocols and offers no advantages over employing the GCR. However the Global Call Reference is defined once per call and stays constant during the whole call, while the RAN-IDs will change with every Inter-BSS Handover and this in turn will trigger unnecessary Inter-MSC signalling. 
It is therefore proposed to make use of GCR to correlate the call legs for LCLS.
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