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Abstract of the contribution: Proposes 2 additional alternative LDF architectures and a conclusion on this topic.
Discussion

One year ago, we identified the Alternative 2 for LDF architecture (with EMS and NMS as intermediary between NE and LDF) as a suitable candidate for further works and started to investigate with SA5 on this alternative. This investigation did not prove very fruitful, as SA5 pointed out that the management interfaces were not designed to provide real-time information.
The figure below, copied from TS 32.101, reminds the Management reference model and interfaces specified by SA5.

[image: image1.emf]Organization A

Enterprise Systems

NE NE NE

NE

EM

NE

EM

5

4

5

6

DM

Organization B

DM DM

2 2 2

4a

4a

2

1

1 1 1

5a

EM EM EM

3 3

Itf-N

Operations Systems

Itf-P2P

2

NM NM


Based on this, below is a proposed update of the figure describing the Alternative 2 for LDF architecture:
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As we can see, the Lm and Ln interfaces that this alternative proposes to add are of type 3. Unfortunately, this type of management interface is explicitly outside the focus of 3GPP specifications, as mentioned in TS 32.101. Therefore, it is difficult to envision how this alternative could be pursued in 3GPP specifications.
In addition, looking at the real implementation of OAM in operators’ networks, implementing this alternative would require developments in the operators’ Information Systems, something that operators usually try to avoid as much as possible.

Based on this consideration, a variant of this alternative is proposed, where only the EMS is used as intermediary:


[image: image3]
In this case, the LDF would be using the management interface “Itf-N” (of type 2), which is the focus of SA5 specifications, and would communicate with the EM of respective vendors of the operator’s network. This would alleviate the issues mentioned above. 
However, the issue of dynamicity remains: most implementations of Itf-N use a reporting period of at least 15 minutes. Thus, going through OAM, with Alternative 2 or this new Alternative, implies a bridle on the efficiency of the Load Balancing alternative. In addition, using the EMS as an intermediary is still a source of integration complexity for the operator, even if the complexity would be reduced compared to Alternative 1.
What do these alternatives offer in return for this bridle and additional complexity? Nothing… at least from the operator perspective. The motivation was to avoid defining new interfaces on NE by re-using the OAM layer. But for the operator, going through the OAM layer is an overkill because the OAM layer does not bring any added value here.
Therefore, the authors of this contribution propose to go back to the original LDF architecture with direct interfaces, and simplify by just specifying the monitoring interfaces:
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Indeed, the result of the Load Balancing decision/policy can be efficiently applied through existing DNS mechanisms, and the interfaces to the DNS are anyway outside scope of 3GPP.
Conclusion

It is proposed to document the 2 new alternatives discussed above in the TR, update the assessment clause, and select the latter as the recommended one.

First change

6.1.1.1.3
Alternative 2 for LDF architecture

The interconnection between LDF and other Load Balancing/Overload Control involved entities can be through EMS/NMS as shown below. 



[image: image6]
Fig 6.1-2 LDF Interfaces with EMS/NMS
NOTE 1: Management interfaces of types 1 and 3 are outside the focus of 3GPP specifications.

NOTE 2: Considerations need to be made for the redundancy and reliability mechanisms for the LDF to ensure the availability of the LDF.
Periodic monitoring of a CSCF's load induces an additional workload on this CSCF. Monitoring shall be designed in such a way that such added workload is negligible compared to the workload caused by normal operations of the CSCF such as SIP routing.
Editor's Note: The network management related issues should be transferred to SA5 for discussion. The relation between the LDF based Load Balancing mechanism and the existing network management system is for future study. 
Next change

6.1.1.1.x
Alternative 3 for LDF architecture

This alternative is a variant of Alternative 2, where:
-
The LDF retrieves the load information from the EMs through the management interface Itf-N (type 2) specified in TS 32.101 [w], and is seen as an NM by the EMs.
-
The load balancing decision/policy is provided by the LDF to DNS via a non-standardized interface. This can be achieved by co-locating the DNS with the LDF.
This is depicted on the figure below.


[image: image7]
Figure 6.1-a: LDF interfaces with EMS
Next change

6.1.1.1.y
Alternative 4 for LDF architecture

This minimalist LDF architecture is a subset of Alternative 1, where only the Lm reference point is standardized:
-
The LDF monitors the load of IMS entities via the Lm reference point. The load information required by LDF can be as stated in Annex X.
-
The load balancing decision/policy is provided by the LDF to DNS via a non-standardized interface. This can be achieved by co-locating the DNS with the LDF.
This is depicted on the figure below.
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Figure 6.1-b: LDF interfaces for load monitoring
Next change

7.2.4 LDF architecture assessment

7.2.4.1
Assessment on the utilization of EMS/NMS for the LDF architecture
Four LDF architectures are given in subclause 6.1.1.1. In Alternative 1, direct interfaces are used between LDF and CSCF/DNS. In alternative 2, there are no direct interfaces between LDF and CSCF/DNS. EMS/NMS is used as an intermediary for information delivery between LDF and CSCF as well as between LDF and DNS. In Alternative 3, EMS is used as an intermediary for load monitoring. In Alternative 4, a direct interface is used for load monitoring.
The comparison of these four architectures is shown below: 

	Alternatives
	Impacts on CSCF
	Create new function entity
	Impacts on existing interface
	New interface for CSCF
	New interface for EMS/NMS

	Alt 1 in 6.1.1.1.2: Direct interface
	Yes (only to report load info)
	Yes
	No
	Yes (only to report load info)
	No

	Alt 2 in 6.1.1.1.3: Indirect interface (through EMS/NMS)
	No
	Yes
	No
	No
	Yes, new type 3 interfaces

	Alt 3 in 6.1.1.1.x: Indirect interface (through EMS)
	No
	Yes
	No
	No
	No

	Alt 4 in 6.1.1.1.y: Direct interface, load monitoring only
	Yes (only to report load info)
	Yes
	No
	Yes (only to report load info)
	No


Table 7.2-c: Comparison of LDF architectures
Additional considerations related to these alternatives include: 
-
The OAM layer used in Alternatives 2 and 3 does not bring any added value to the communication between LDF and Network Elements.
-
Alternative 2 relies on additional type 3 interfaces, although this type of management interfaces is outside the focus of 3GPP specifications.
-
The only impact of Alternative 4 on Network Elements is to provide an interface to monitor load information. Although not standardized, this functionality is implemented in most modern network equipments (e.g. through SNMP).
Next change

8.1
Load Balancing

It is recognized that the LDF architecture described in subclause 6.1.1.1.y is able to serve as a generic Load Balancing mechanism. It is recommended to update the IMS specifications to add the LDF and the Lm reference point.
It is recognized that the procedure described in subclause 6.1.1.2.2 is able to be used for P-CSCF Load Balancing during initial registration. 

It is recognized that the procedure described in subclause 6.1.1.3.2 is able to be used for S-CSCF Load Balancing during initial registration. 

Normative work should allow for the use of existing protocols and existing 3GPP management interfaces as much as possible. 
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