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1. Introduction
The TR proposes a number of call leg correlation methods and possible enhancement options based on certain assumptions to the characteristics imposed by the correlation of the GCR. The details of possible implementation options and data structures should be included in the TR in order to elucidate such assumptions.
2. Reason for Change
The TR does not include details regarding the BSS impacts and possible data structure handling to support the call leg correlation and this appears to be essential for making decisions on the different options which have differing levels of impact to the different nodes in the system. However it is not intended that any such examples of possible BSS implementation shall be included in normative specifications but at present the "informative" feasibility study should describe such examples to better understand how certain proposals currently in the TR can provide any benefit.
3. Conclusions

A new subsection is needed to describe the BSS impacts for call leg correlation.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889 v1.4.0.
* * * First Change * * * *

<insert before the comparisons…currently 9.8>
9.x
BSS Impacts for Call Leg Correlation
9.x.1
Introduction
In the preceding sub-clauses certain proposals have been made for performing call leg correlation. It has been concluded to date that all possible options shall be based around the unique GCR which shall be globally unique and identify both call legs to be correlated and shall not change during the life of the call. 

Justification for including methods to determine if the call is local or not without checking the full GCR against existing call legs has been made on the basis that performing a GCR check in the BSS will cause significant processing load in the BSS. On the other hand additional checks by the core network to determine whether the call is local or not and thereby save the assumed processing in the BSS will have significant negative aspects to the CN implementations, load, signaling and LCLS characteristics as considered in other sections of the TR. It thus important to consider what options are available for the BSS GCR correlation solutions and thus assess how these affect the processing load and any other aspects. 
In order to support LCLS it is reasonable that additional load will arise in the BSS however it is also reasonable that processing is both optimised for calls that are local as well as for calls that are found not to be local. The additional load must be evaluated compared to the load per call in order to determine the percentage increase to the load characteristics of the BSS.
The following sub-sections describe example BSS implementations to demonstrate how proposed call leg correlation solutions may be fulfilled, it is however not the intention of this TR to define internal BSS implementation for normative standardisation. 
9.x.2
Sequential GCR Correlation
9.x.2.1
Basic Principles for Sequential GCR Correlation
One method for the BSS to determine if a call can be locally switched is to store the GCR within each call record individual and for each new assignment it performs a sequential search through every call reference until it finds the corresponding GCR already stored. If the GCR is not found then the call is not local and therefore cannot be locally switched. The details of the data handling is shown in figure 9.x.2.1.1.
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Figure 9.x.2.1.1: Sequential GCR Search
This method will cause varying levels of load depending on how many calls are ongoing in the BSS and at which point the GCR is found; if the first call record contains the same GCR then the check will be single look-up whereas if the last call record contains the same GCR then all records will have had to be checked. If the call is not local then this will not be determined until all call records are checked. 
9.x.2.2

Pros and Cons for Sequential GCR check

Pros:

-
No new record structure defined for LCLS
Cons:

-
Processing time for finding a matching GCR varies depending on which record contains GCR, many records may need to be checked before a match is found.

-
Processing load varies depending on number of calls served by the BSS

-
All active call records must be check before it can be determined that call is not local

9.x.3
Direct Referencing using GCR
9.x.3.1
Basic Principles for Direct Referencing using GCR 
One method for the BSS if a call can be locally switched is to create a cross referencing record using the GCR as the record individual. The BSS stores the GCR also in call reference individual but stores each local call reference individual in the GCR record. Thus for any new assignment there is a single look-up against the GCR record to find any corresponding call references already assigned for that GCR. If not then the call is not local and cannot be locally switched. The detailed data handling is depicted in figure 9.x.3.1.1.
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 Figure 9.x.3.1.1: Direct Referencing using GCR

9.x.3.2

Pros and Cons for Direct Referencing using GCR

Pros:

· Single hit look up for both local and not local calls.

· Processing for correlation is independent of the number of active calls.

Cons:

-
Additional record required for GCR cross referencing.

-
Requires pointer allocation for all GCRs even though for many calls the GCR will not be used by that BSS.
9.x.4
Hash Table Lookup using GCR

9.x.4.1
Basic Principles for Hash Table Lookup using GCR 
In this method the GCR is used but as an input to a hash table. The resulting output provides an index to a list of call records associated to that GCR. Thus for any new assignment there is a fixed process to find any corresponding call references already assigned for that GCR.  If not then the call is not local and cannot be locally switched then this is found also in the fixed process. The detailed data handling is depicted in figure 9.x.4.1.1.
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Figure 9.x.4.1.1: Hash Table Lookup using GCR

Although this process requires a few more steps than the direct referencing it is far more efficient that checking each call record sequentially and optimises record data compared to a direct GCR reference.
9.x.4.2

Pros and Cons for Hash Table Lookup using GCR

Pros:

· fixed process to look up for both local and not local calls.

· Processing for correlation is independent of the number of active calls.
· Optimised data record usage

· Commonly adopted database look-up technique
Cons:

-
Additional record required for GCR cross referencing.
9.x.5
SCCP DPC pre-check 

9.x.5.1
Basic Principles for SCCP DPC pre-check 
This method follows the proposed enhancement in sub-clause 9.2.2, " 3/
Reduce call leg correlation processing in BSS". In this proposed enhancement the BSS performs a pre-check of the SCCP DPC before performing a full check for the GCR. It is assumed that a BSS implementation to make any benefit of this specific Call Reference ID field would use this as a local pointer. Thus at the first assignment the SCCP DPC field defined in the GCR is checked against the SCCP DPC record individual for the BSS and if the SCCP DPC is owned by that BSS but there is no GCR stored against that SCCP DPC then the new GCR is added to that record individual and linked to the call record. 
If the SCCP DPC is owned by that BSS and a GCR is stored against that SCCP DPC then a full check of the GCR is made and if it matches then the call is local. 
If the SCCP DPC does not belong to that BSS or the GCR stored does not match then the BSS must perform a full check through all call records to see if the GCR received has been stored against another call record. This is because a handover could have occurred from the originating BSS where the SCCP DPC was first allocated into this BSS. 
The details of the data handling is shown in figure 9.x.5.1.1.
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Figure 9.x.5.1.1: SCCP DPC pre-check 

This method will cause varying levels of load depending on whether there has been a handover but if no handover has occurred then the call leg correlation will be fixed process and avoid searching through all records. If a handover has occurred then a full search will be needed and one of the other methods will need to be implemented.
9.x.2.2

Pros and Cons for SCCP DPC pre-check 

Pros:

· Significant optimisation compared to sequential check to determine if call is not local, provided no handover has occurred.
Cons:

-
Additional record structure for SCCP DPC
-
Processing load varies depending on whether handover has occurred or not.
-
Dependant on MSC defining the GCR in this way – must be configured on network basis; otherwise one of the other methods previously described must be used.

-
Full search method needs to be implemented anyway to account for handovers
* * * Next Change * * * *

<Proposed change in revision marks>

* * * Next Change * * * *

<Proposed change in revision marks>
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Call Leg Correlation is achieved in 1 hit because the call reference is stored against the unique record for that globally unique GCR. The first time the GCR is used then only the first call leg is stored. The second time the GCR is used the first call leg is automatically found.
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The Indexed List contains a pointer to the List Element in which the full GCR parameter value is stored (together with a reference to the Call Record). If a GCR parameter is already stored in the List Element as pointed out by the Indexed List, a comparison is performed between the received GCR parameter and the already stored GCR parameter.
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If there is no match between the received and the already stored GCR parameter, then a new List Element is created in a linked list. The full value of the received GCR parameter (and a reference to the Call Record) is stored in the new List Element.

A match between the received and the already stored GCR parameter = the call is a candidate for LCLS. The full value of the received GCR parameter (and a reference to the Call Record) is stored in a new List Element.
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BSS checks if BSS ID in GCR matches its own and if so checks if SCCP DPC is in use. If so checks if GCR is already stored. If so finds link to call record. Call can be locally switched.
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Call Leg Correlation requires a sequential search through all Call Records to find matching GCR if stored against the call record. 
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