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1. Introduction
In the last meeting, the C4-101870 introduces the SCCP DPC to reduce the call leg correlation processing in BSS. This paper analyzes the method.
2. Reason for Change

In the sub-clause 9.2.2 part 3, it describes the SCCP DPC main idea.

“3/
Reduce call leg correlation processing in BSS
In order to reduce the processing time for the BSS to correlate the originating and terminating call legs, the oMSC shall include the SCCP address of the oBSS, i.e., the oBSS Destination Point Code (DPC), within the Call Reference ID of the GCR (see octets 2 to 4 of Figure 9.2.2.1). This DPC is already available at the oMSC and is randomly chosen and is unique per call leg per BSS. 

To maintain the same degree of "uniqueness" with the Call Reference ID portion of the GCR defined based on the SCCP address of the oBSS it is necessary to also include the oBSS Node ID within the Call Reference ID of the GCR (see octets 6 to 7 of Figure 9.2.2.1).  ”
However, there are many concerns with SCCP DPC to reduce BSS processing.
1) The SCCP DPC is not a new idea in LCLS. In the GERAN meeting, it has been discussed for CN to make the intra-BSS detection. But it was not approved. BSS ID solution had thought using SCCP DPC as the BSS ID, but does not according GERAN decision. 
2) The SCCP DPC is just an optimization of some solution instead of a complete solution. It can just be used in special scenario, i.e. call establishment. Because the limitation, the call correlation will meet trouble when the handover occurs in the call establishment and invalid SCCP DPC in late assignment. In the early meeting, we have gutted a consensus that a complete solution is the target. So the “phased solution” is denied, and all the special case is discussed for very solution. But now, it seems some conflict with consensus.
3) Redundancy comparison. Because SCCP DPC is not unique field, so it uses Network ID and Node ID to assistant. So it requires three times comparison. But for the BSS ID solution, it just requires one time. And all these IEs are transferred in the Nc interface. When the tMSC receives these IEs, it transfers them to tBSS, and tBSS inform the correlation result. In fact, when the tMSC receives these IE, it is very easy to make the intra-BSS call detection. SCCP DPC method adds the complexity and Redundancy.
4) SCCP DPC is required to be coded in the GCR. But there are no such fields in the ITU-T GCR for the SCCP DPC. But the GCR definition modification is not cover by 3GPP
5)  In the Nc interface, it requires to transfer Node ID and SCCP DPC. Because SCCP DPC can be considered as SCCP address in operator network, so it reveals the topology of operator network. This may raise security issue.

3. Conclusions

<Conclusion part (optional)>

4. Proposal

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

9.2.2
Possible options to reduce BSS processing for call leg correlations
The two following approaches may be considered to minimize the BSC processing requirements with a GCR approach: 

1/
Reduce the number of bytes to be checked by the BSC for call legs correlation

Compared to ITU-T Recommendation Q.1902.3 [11], the TR proposes a fixed length for the Node ID and Call Reference ID:

-
The Node ID is encoded on 2 bytes, allowing identification of up to 65536 MSC's in the network.

-
The Call Reference ID is encoded on 3 bytes, allowing identification of up to more than 16 Million calls (per MSC).

The lengths proposed for the Node ID and Call Reference ID are appropriate (sufficient, future-proof, can not be shortened).

A call originated in another network than the network to which the tMSC pertains (i.e. different Network IDs) will in most cases never be local. The call may become local only upon a subsequent Inter-Network Inter-MSC handovers (i.e. likely very rarely). As a result, the following implementation/operator options may be supported: 

1a)

The BSS may be configured with the Network ID to which it pertains and may ignore any GCR it receives with an unknown Network ID. Besides, it may disregard the Network ID part of GCRs received with a matching Network ID, and thus performs call legs correlations only using the Node ID and Call Reference ID.
1b)
The tMSC may not send to the tBSS any GCR when oMSC and tMSC pertain to different Network IDs. In addition, oMSC and tMSC may send on the A interface a GCR format w/o the Network ID (when the GCR Network ID matches their own Network ID).

Pros: 

-
Those options would allow reducing the number of bytes to be checked by the BSC to 5 octets for call legs correlation. Option 1b would further avoid transmission of useless bytes on the A interface.

Cons:

-
Those options would not allow LCLS after a subsequent Inter-Network Inter-MSC handover to the same BSS as the remote UE. This should be an acceptable limitation considering the likely rarity of those scenarios. In either case, activation of this option would be under operator's control.

2/
Avoid unnecessary correlation attempts in the BSS
In some circumstances, it is unnecessary for the BSS to attempt correlation checks, while it may still be required that the MSC sends the GCR to the BSS to store it for future correlation. A new flag could be defined in the Assignment Request / Handover Request message to signal to the BSS not to attempt call legs correlation upon receipt of this message (the BSS will still attempt to correlate call legs upon receipt of a subsequent Assignment Request or Handover Request message without the flag set).  

As an implementation option, an MSC may set this flag in the following circumstances: 

2a)
During call establishment when performing the radio assignment for the first leg of the call.

i)
in the oAssignment, for example when Early Assignment is used (see 3GPP TS 23.108 [3]) at oMSC, or before sending an outgoing IAM/INVITE message to the terminating MSC. It should be noted that LCLS negotiation should be performed through the core network before oAssignment request (see subclause 8.2) in order to ensure codec negotiation end to end and also to ensure that LCLS-Negotiation (LCLS-Preference) is returned to the oMSC to be included in the oAssignment then sending of IAM/INVITE after oAssignment request to oBSS is not recommended.

ii)
in the oAssignment if the IAM indicated that the Continuity message will follow, oMSC could therefore signal within the Assignment Request message sent to the oBSS that no correlation check is required at that stage of the call setup. It should be noted that the signalling of Continuity in the IAM (or preconditions in INVITE) will tell the tMSC not to perform alerting yet and therefore no tAssignment request will be sent to tBSS until COT (or UPDATE with preconditions met indication) is received. Therefore when continuity (or preconditions) is applied, tMSC will not include in the tAssignment request the flag indicating that no correlation check required.
iii)
in the tAssignment when oMSC has not indicated Continuity in the IAM (or preconditions in INVITE. The tMSC performs tAssignment "Early" (upon receiving Call Confirmed).
iv)
in the tAssignment when the tMSC performs a Late Assignment  but before the oMSC assignment. Late Assignment in tMSC is after alerting or after Connect message is received (answer). In order for tMSC to use this flag it must know if oMSC will perform the oAssignment before or after alerting/answer.
It should be noted that the most frequent case is when tMSC performs Early Assignment, late assignment is not widely deployed), the oCallLeg is always set up before the tCallLeg to ensure that the bearer is established end-to-end before the called UE starts alerting (see 3GPP TS 23.205 [8] & TS 23.231 [12]). 
Although it is preferred to always establish the oAssignment before the tAssignment but not until codec negotiation and LCLS-Negotiation has occurred (and thus requiring Continuity in BICC or preconditions in SIP-I) if this is not employed then additional signalling is required to ensure the oMSC and tMSC know which side is performing the first Assignment and which is performing the second.
In order to enable the tMSC server to use this flag in the Assignment request, the oMSC server should indicate to the tMSC server within LCLS-Negotiation IE if oMSC applies early or late Assignment.

In order to enable oMSC to use this flag in the Assignment request the tMSC should indicate to oMSC within LCLS-Negotiation IE if tMSC applies early or late Assignment (and therefore requires oMSC to apply ringing tone to oMS).

Pros: 

-
This option would allow to substantially decrease the number of correlation checks in the BSS considering that early assignment is widely used at tMSC.

Cons: 

-
If continuity in BICC or preconditions in SIP-I is not employed then support of this option requires  more complexity at oMSC and tMSC since the two ends need to negotiate via a new indication in the LCLS-Negotiation IE to determine which assignment will be the first one and thus include the new flag in the Assignment request to indicate "do not correlate".

2b)
tMSC may determine that the call is not local at the call setup time: 

-
when detecting that oMSC and tMSC pertain to different Network IDs; or

-
when detecting that oMSC and tMSC pertain to different MSC pools; or

-
when detecting that oMSC and tMSC are different and MSC pooling is not supported or not in use.

-
For Intra-MSC MS to MS calls with different oBSC and tBSC.  
Pros: 

-
This option would further decrease the number of correlation checks in the BSS for mobile terminating calls.

Cons: 

-
Prevent LCLS if an Inter-MSC or Inter-BSS handover occurs at oMSC side before tMSC sends the Assignment Request to tBSS. 

-
Implies more complexity in the tMSC.

3/
Reduce call leg correlation processing in BSS

Editor's Note:
Within this solution it needs to be confirmed that the Destination Code Point is unique on a per call basis (and is randomly chosen) or on a per node basis and is fixed, and be used as a unique identifier within the Call Reference ID.  If the latter, the solution can be modified to include the BSS ID as part of the Call Reference ID and the unique number selected by the oMSC, which would still enable the BSS to correlate BSS IDs from originating and terminating legs.
In order to reduce the processing time for the BSS to correlate the originating and terminating call legs, the oMSC shall include the SCCP address of the oBSS, i.e., the oBSS Destination Point Code (DPC), within the Call Reference ID of the GCR (see octets 2 to 4 of Figure 9.2.2.1). This DPC is already available at the oMSC and is randomly chosen and is unique per call leg per BSS.

To maintain the same degree of "uniqueness" with the Call Reference ID portion of the GCR defined based on the SCCP address of the oBSS it is necessary to also include the oBSS Node ID within the Call Reference ID of the GCR (see octets 6 to 7 of Figure 9.2.2.1).

Call leg correlation would thus be performed within the tBSS as follows:

1)
If the tBSS supports the optional call leg correlation optimization, then it shall compare the oBSS SCCP DPC received in the GCR to the list of all SCCP DPCs that it has stored for call legs, and if it finds a match, it then compares the oBSS Node ID to the tBSS Node ID. If the BSS Node IDs do not match, then the call leg correlation has failed and LCLS cannot be performed. If the BSS Node IDs do match, then the tBSS matches the rest of the GCR fields (i.e. Network ID, Node ID). If this fails, here also the call leg correlation has failed and LCLS cannot be performed. If all correlations of parameters within the GCR match a previously stored GCR, then LCLS can be performed.

2)
If the tBSS does not support the optional call leg correlation optimization, then it shall fall back to a full search over all the call legs to find a match with the entire Call Reference ID and other GCR fields.
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Figure 9.2.2.1: Parameter layout of the Call Reference ID within the GCR

Pros:

-
It is much easier for the BSS to determine if it has a match of the Call Reference ID to an existing stored SCCP address of another call leg, than trying to search all call legs for a match to a randomly defined Call Reference ID.

-
Using the SCCP address as the Call Reference ID, the tBSS will successfully determine that both call legs are in the same BSS the majority of the time, since inter-BSS handoffs occurs a small percentage of the time.

Cons:

· For a small percentage of the calls after inter-BSS handover, the SCCP address will not produce a match and the tBSS will have to fall back to a more exhaustive search over all of the call legs.

· It is necessary to send the Node ID of the oBSS to remove possible ambiguity in the GCR when the Call Reference ID based on the SCCP address of the BSS clashes with that produced by other BSSs connected to the MSC.

· Increase in size of the Call Reference ID of GCR to include oBSS ID and Destination Point Code parameters. This may be incompatible with ITU-T definition.
-
It requires transfer SCCP DPC information in the A interface.
-
For the handover during the call establishment, this method may lead to wrong decision.
-
It adds redundant comparison.
Editor's Note: 
Additional Pros and Cons may be added, and the solution needs to be examined further, including impacts of an intermediate node that may be between the BSC and MSC.
Edito r's Note: 
SCCP DPC has been discussed in the GERAN meeting, but it is not approved.
Edito r's Note: 
The combination BSS ID, Node ID, Network ID may reveal the topology of operator network, the impacts is FFS.
9.2.3
Pros and Cons of Correlation ID Solution using GCR
Pros:

-
No load on the MSC-Server to correlate the two call legs.

-
The call identifier is globally unique and already defined by ITU-T.

-
The call identifier does not change due to handover.

Cons:

-
A bit more impacts on the BSS to correlate the call legs.

-
GCR is signalled on A interface even when calls may not be in the same BSS.

* * * End of Change * * * *

