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1
Decision/action requested

It’s asked for the group to discuss and approve possible architectures for inter-RAT ESM.
2
References

 [1]   TS 32.834 v1.0.0, Study on OAM aspects of inter-RAT Energy Saving.
3
Rationale

Architectures which are applicable to inter-RAT energy saving have not been discussed yet. But in the latest draft TR 32.834[1], some concepts are regarded to be applied to certain architectures. For example, statistical ESM is applied to NM-centralized, EM-centralized and distributed architecture, delegated ESM is applied to EM-centralized architecture.  There’s ambiguous usage of architectures in these concepts. This document discusses how to adapt ESM architectures in TS 32.551 to inter-RAT energy saving.

To be consistent with TS 32.551, hybrid architecture for SON is not discussed here. The three candidate architectures for inter-RAT energy saving are: NM-centralized, EM-centralized and distributed. 

· NM-centralized architecture
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As shown in the above figure, the inter-RAT ES algorithm is located in the Network Manager (the blue block). The Network Manager collects information from both the Element Manager of eNodeB (for LTE) and the Element Manager of RNC (for UMTS) as the input of its algorithm for trigger mechanism of energy saving procedures (energy saving activation or energy saving deactivation). The information mainly includes statistical PM information, such as cell load of each involved cell in inter-RAT energy saving. The Network Manager directly initiates energy saving procedures over Itf-N. There’s no signalling interaction between two inter-RAT network elements, such as eNB and RNC.

· EM-centralized architecture


[image: image2.emf]Network Manager

eNodeB Element 

Manager

RNC Element Manager

eNodeB

RNC

Management Platform

Itf-N

Itf-P2P


As shown in the above figure, the inter-RAT ES algorithm is located in the Element Manager (the blue block).The Network Manager configures ES policies as one source of the input of each RAT-specific Element Manager’s algorithm, such as load thresholds for energy saving activation, load threshold for energy saving deactivation. On the other hand, the Element Manager collects information from the underlying network elements in its domain as another source of the input to its algorithm for trigger mechanism of energy saving procedures. The information mainly includes statistical PM information, such as cell load. The Element Manager directly initiates energy saving measures to the underlying network elements. There’s no signalling interaction between two inter-RAT network elements, such as eNB and RNC. Itf-P2P between Element Managers of the two RATs may be enhanced for EM-centralized architecture.

· Distributed architecture
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As shown in the above figure, the inter-RAT ES algorithm is located in the network elements of different RATs (the blue block), such as eNodeB for LTE and RNC for UMTS. The Network Manager configures ES policies (via the Element Manager) as one source of the input of the NE’s algorithm, such as load thresholds for energy saving activation, load threshold for energy saving deactivation. On the other hand, the NEs from different RATs monitor their own cell load and exchange load status to each other via inter-RAT signalling prrocess, such as RIM (RAN Information Management) based procedure. The monitored load information is used by the NE as another source of the input to its algorithm for trigger mechanism of energy saving measures. Distributed architecture aligns with signalling based solution in TR 36.927. 
4
Detailed proposal

pCR to TR 32.834 v1.0.0 [1]

	1st Modified Section


4.2
OAM Architectures for Inter-RAT ESM

Considering inter-RAT scenarios and to align with architecture definitions in TS 32.551[4], the possible architectures for inter-RAT ESM could be:

Centralized ES: ES solution where ES algorithm is executed in the OAM system. Centralized ES has two variants:

· NM-Centralized ES: ES solution where ES algorithm is executed at the Network Management level. 

· EM-Centralized ES: ES solution where ES algorithm is executed at the Element Management level.
Distributed ES: ES solution where ES algorithm is executed at the Network Element level.
The following figures illustrate how the architectures are applied in inter-RAT energy saving scenarios. In the figures, UMTS represents RAT 1 and LTE represents RAT 2 as an example.

· NM-centralized ES architecture
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Figure 4.2-1 NM-centralized ES architecture

As shown in figure 4.2-1, the inter-RAT ES algorithm is located in the Network Manager (the blue block). The Network Manager collects information from both the Element Manager of eNodeB (for LTE) and the Element Manager of RNC (for UMTS) as the input of its algorithm for trigger mechanism of energy saving procedures (energy saving activation or energy saving deactivation). The information mainly includes statistical PM information, such as cell load of each involved cell in inter-RAT energy saving. The Network Manager directly initiates energy saving procedures over Itf-N. There’s no signalling interaction between two inter-RAT network elements, such as eNB and RNC.

· EM-centralized ES architecture
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Figure 4.2-2 EM-centralized ES architecture, two-RAT-capable Domain Manager


[image: image6.emf]Network Manager

eNodeB Element 

Manager

RNC Element Manager

eNodeB

RNC

Management Platform

Itf-N

Itf-P2P


Figure 4.2-3 EM-centralized ES architecture using Itf-P2P for information exchange between Element Managers 
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Figure 4.2-4 EM-centralized ES architecture using Itf-N for information exchange between Element Managers
As shown in figure 4.2-2, 4.2-3, 4.2-4, the inter-RAT ES algorithm is located in the layer of Element or Domain Manager(s) (the blue block). The Network Manager configures ES policies as one source of the input of Element/Domain Manager’s algorithm, such as load thresholds for energy saving activation, load threshold for energy saving deactivation. On the other hand, Element/Domain Manager collects information from the underlying network elements in its domain as another source of the input to its algorithm for trigger mechanism of energy saving procedures. The information may include statistical PM informationor cell load. The Element/Domain Manager directly initiates energy saving procedures to the underlying network elements. There’s no signalling interaction between two inter-RAT network elements, such as eNB and RNC.

There are three options for EM-centralized ES architecture to manage inter-RAT energy saving:
Option 1: As shown in figure 4.2-2, one Domain Manager is capable of managing networks elements of two RATs.

Option 2: As shown in figure 4.2-3, Itf-P2P may be enhanced to exchange information between Element Managers of the two RATs.

Option 3: As shown in figure 4.2-4, Element Managers of the two RATs exchange information via Network Manager (over Itf-N).
· Distributed ES architecture
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Figure 4.2-5 Distributed ES architecture

As shown in figure 4.2-5, the inter-RAT ES algorithm is located in the network elements from different RATs (the blue block), such as eNodeB for LTE and RNC for UMTS. The Network Manager configures ES policies (via the Element Manager) as one source of the input of the NE’s algorithm, such as load thresholds for energy saving activation, load threshold for energy saving deactivation. On the other hand, the NEs from different RATs monitor their own cell load and exchange load status to each other via inter-RAT signalling prrocess, such as RIM (RAN Information Management) based procedure. The monitored load information is used by the NE as another source of the input to its algorithm for trigger mechanism of energy saving measures.Distributed architecture aligns with signalling based solution in TR 36.927[3].
Which out of these are applicable for Inter-RAT energy saving is FFS.
	End of Modified Section
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