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1
Decision/action requested

Agree to pCR to TR32.834
2
References

[1] TR32.834 V1.1.0
3
Rationale

[1] shows a scenario for use case 2 with two alternatives for Intra-RAT or Inter-RAT ESM. This contribution adds a figure for Intra-RAT or Inter-RAT ESM in use case 1 and a new use case 3. For all three use case a way to set thresholds to control the priority of Intra-/Inter-RAT ESM is proposed.
4 Detailed proposal

pCR to [1]:
	First change 


4.3.1
Use case 1 Overlapping of non-collocated cells of different RATs with significantly different coverage areas
RAT1 cell provides a basic coverage while RAT 2 cell provides additional capacity and/or different services/service quality at specific locations (“hotspots”). The coverage area of RAT 2 cell is usually significantly smaller than the coverage area of RAT 1 cell. RAT 1 cell fully covers RAT 2 cell. The locations of the antennas of RAT 1 and 2 are not the same.

The RAT 2 can consist of single cells – see figure 4.3.1-1 – and/or a group of cells – see figure 4.3.1-2.

A RAT 2 cell may be overlaid by one RAT 1 cell – like the left part in figure 4.3.1-1 - or by multiple RAT 1 cells – like the middle part in figure 4.3.1-1.

 
[image: image1.emf] 

RAT 2 cell  

RAT 1 cell  

 

Base Station  


Figure 4.3.1-1


[image: image2.emf] 

RAT 2 cell  

RAT 1 cell  

 

Base Station  


Figure 4.3.1-2
In case RAT2 is LTE and the cells can overlap, both the LTE Energy Saving function and the inter-RAT Energy Saving function can be executed. Figures 4.3.1-4, 4.3.1-5 show the two possible steps:

Step 1)
LTE Energy Saving is activated. In this case some LTE cells are turned off and another LTE cell enters into compensation mode (see 32.551). The Inter-RAT energy saving is not enforced. The LTE in compensation mode guarantees LTE coverage.

Step 2)
Inter-RAT Energy Saving is activated. In this case one or more LTE cells are turned off and the RAT1 cell guarantees radio coverage. The LTE coverage is not guaranteed in this case. 
These two steps can be done individually or consecutively where step 1 precedes step 2.
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Figure 4.3.1-3 No ES
Figure 4.3.1-3 shows the starting situation.
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Figure 4.3.1-4 LTE (Intra-RAT2) ES
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Figure 4.3.1-5 Inter-RAT ES- all RAT2 cells of
Since energy saving can take place at inter-RAT level or at LTE level, it is necessary to define which energy saving solution will be executed.  It is recommended that the execution prioritization between Intra-RAT and inter-RAT ES is controlled by an operator-defined policy. 
The policy can e.g. be defined by suitable load thresholds Thr1 and Thr2 as follows:
1. When intra-RAT ES is prioritized, if RAT2 load in a cell drops below Thr1 the RAT2 cell is sent to dormant state and another RAT2 cell(s) is(are) compensating , If the RAT2 load decreases  further below Thr2 (< Thr1) also the compensating RAT2 cell(s) is(are) turned to dormant. 

2. When inter-RAT ES is prioritized, a RAT2 cell is directly sent to dormant when threshold Thr2 (>Thr1 or Thr1 is disabled) is crossed. No compensation from RAT2 cells is triggered.
4.3.2
Use case 2 Overlapping of collocated cells of different RATs with similar coverage area

In this use case two RATs provide approximately the same coverage area. The different RATs may be used to provide different services or service qualities. The locations of the antennas of RAT 1 and 2 are almost the same, e.g. are mounted on the same tower.
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Figure 4.3.2-1

In case RAT1 is LTE and the cells can overlap, both the LTE Energy Saving function and the inter-RAT Energy Saving function can be executed. Figure 4.3.2-2 shows the two alternative mechanisms:

1)
LTE Energy Saving is activated. In this case one LTE cells is turned off and another LTE cell enters into compensation mode (see 32.551). The Inter-RAT energy saving is not enforced. The LTE in compensation mode guarantees LTE coverage.

2)
Intra-RAT Energy Saving is activated. In this case one LTE cell is turned off and the RAT2 cell guarantees radio coverage. The LTE Energy saving is not enforced. The LTE coverage is not guaranteed in this case. 
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Figure 4.3.2-2

Since energy saving can take place at inter-RAT level or at LTE level, it is necessary to define which energy saving solution will be executed.  It is recommended that the execution prioritization between Intra-RAT and inter-RAT ES is controlled by an operator-defined policy. 
Since energy saving can take place at inter-RAT level or at LTE level, it is necessary to define which energy saving solution will be executed.  It is recommended that the execution prioritization between Intra-RAT and inter-RAT ES is controlled by an operator-defined policy. 

The policy can e.g. be defined by suitable load thresholds:

When intra-RAT ES is prioritized, at one threshold value the relevant RAT2 cell is sent to dormant state and another one is compensating, and at a lower threshold value also the compensating cell is turned to dormant or reconfigured to stop compensating. 

When inter-RAT ES is prioritized, the RAT2 cell is directly sent to dormant without another RAT2 cell having been compensating.
4.3.3
Use case 3 Combination of collocated RAT1-RAT2 cells with non-collocated RAT2 cells
In this use case two RATs provide approximately the same coverage area, but in RAT2 additional cells provide additional capacity and/or different services/service quality at specific locations (“hotspots”). 

The RAT 2 hotspots can consist of single cells and/or a group of cells.
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Figure 4.3.3-1

In case RAT2 is LTE and the cells can overlap, both the LTE Energy Saving function and the inter-RAT Energy Saving function can be executed. Figures 4.3.3-2, 4.3.3-3 show the two alternative mechanisms:

1)
LTE Energy Saving is activated. In this case the hotspot LTE cells are turned off, coverage LTE cell compensates (usually without reconfiguration) and guarantees LTE coverage. The Inter-RAT energy saving is not enforced.

2)
Inter-RAT Energy Saving is activated. In this case all LTE cells are turned off and the RAT1 cell guarantees radio coverage. The LTE Energy saving is not enforced. The LTE coverage is not guaranteed in this case. 
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Figure 4.3.3-2 Intra-RAT2 ES
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Figure 4.3.3-3 Inter-RAT ES

Remark: The situation shown in figure 4.3.3-2 can also be reached after the situation shown in figure 4.3.3-2 had been present. 

Since energy saving can take place at inter-RAT level or at LTE level, it is necessary to define which energy saving solution will be executed.  It is recommended that the execution prioritization between Intra-RAT and inter-RAT ES is controlled by an operator-defined policy. 

The policy can e.g. be defined by suitable load thresholds, which compared to current 32.522 need an extension to distinguish between a thresholds which sends a cell to dormant state AND brings (an)other cell(s) to perform intra-RAT ES compensation and a threshold which only sends a cell to dormant without triggering compensation::

When intra-RAT ES is prioritized, at one threshold value a hotspot RAT2 cell is sent to dormant state and another one RAT2 cell is compensating, and at a lower threshold value also the RAT2 coverage cell is turned to dormant. 

When inter-RAT ES is prioritized, all RAT2 cells are directly sent to dormant when a threshold is crossed.
	Next change 


5.2
Inter-RAT ESM thresholds
For Intra-RAT ESM 3GPP TS 32.522 [5] defines in IOC ESPolicies thresholds to be taken into account for activating and deactivating energy saving in a network element. ESPolicies instances can be contained under IOC instances Subnetwork or ENBFunction or EUtranGenericCell.

This modelling needs to be adapted for Inter-RAT ESM: 

· Thresholds need to be defined for the different RATs differently. 

· To prioritize Inter-RAT ESM thresholds need to be defined to send a RAT2 cell to compensating mode.
	Next change 


6.3
Requirements for Concept 2
REQ-32.834-CON-C2-01: 

The IRPAgent shall support a capability for the IRPManager to set a traffic threshold whose crossing triggers energy saving activation in one or several RAT2 cell(s) and compensation configuration of one or more other RAT2 cell(s).
	End of changes


_____________________________________________
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