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1
Introduction
This paper discusses naming of scenarios for the ongoing Rel-12 study item on network energy saving [1] in the light of usage and naming conventions in preceding 3GPP study/work.
2
Discussion
The study item description for the Rel-12 "Study on Energy Saving Enhancement for E-UTRAN" [1] proposes a concise means to distinguish two different energy saving scenarios. These scenarios were also part of the Rel-10 network energy saving study which outcome was captured in TR 36.927 [2]. The naming of the scenarios discussed in the present paper is listed in the following table:
	Scenario #
	RAN3 rel-10 study item 
	RAN3 rel-12 study item (RP-122035 [1])

	1
	inter-eNB scenario 1 (TR 36.927 figure 6.1.1-1)
	overlapping scenario

	2
	inter-eNB scenario 2 (TR 36.927 figure 6.2.1-1)
	non-overlapping scenario


The choice to use scenario numbers, and not explicit names, was made in Rel-10 on purpose to avoid any discussion of semantical differences, in particular between the terms "overlay" and "overlap". These words were therefore avoided in the TR 36.927 with two exceptions:

· "Networks may consist of LTE cells deployed as capacity enhancement, overlaying existing and optimized 2G/3G network." (sub-section 5.1 – inter-RAT scenario 1)

· "Furthermore, the energy saving policy may prefer not to switch off the E-UTRAN cells that are in an overlapping area between two or more basic coverage cells (handover region)." (sub-section 5.1.2)

While we believe it is a good idea to find explicit names for energy saving scenarios 1 and 2, and not just allocate arbitrary numbers, we still feel a need to analyse the choice made in [1] in some further detail. First by consulting Wiktionary, which provides the following three senses of the verb "overlap" (http://en.wiktionary.org/wiki/overlap):
1. To extend over and partly cover something. 

the mousemat overlapped the edge of the desk
2. To have an area, range, character or function in common. 

The two maps overlapped at the east and west edges
3.  (mathematics) Used of sets that have some elements in common. 

The set (all men) overlaps the set (vegetarians)
If we first consider sense number 1 above ("the mousemat overlapped the edge of the desk"), the parallel to radio communications is obvious: "the pico cell overlapped the macro cell", which means that the pico cell partly covered the macro cell. 
So sense number 1 makes the verb "overlap" applicable for heterogeneous networks.
Considering sense number 2 above there's another obvious parallel to a quite different scenario of cellular radio communications, i.e. two adjacent cells (of any size) where only parts of the cells (the cell edges) have an area in common, like two geographical maps of adjacent areas will also cover overlapping areas for the benefit of the illustration of continuity. For 3GPP RATs this overlapping area is of particular importance because it allows the Handover Command to be sent on the Uu interface (over the air) by the source cell (and successfully received by the UE), while the radio conditions at the same time permit the UE to synchronise and establish UL/DL contact with the target cell.

So sense number 2 makes the verb "overlap" applicable for homogeneous networks, and this sense was also used as mentioned above in TR 36.927 sub-section 5.1.2.

When having a look at the verb "overlay", Wiktionary provides many different senses. The most applicable seems to be:
1. (transitive) To lay, or spread, something over or across; to cover. 

So this verb is linked to the addition of a layer, which may be considered to be the case in heterogeneous networks where a capacity enhancement layer consisting of small cells could be seen as being added on top of a macro cell layer ensuring basic coverage. The citation from TR 36.927 sub-section 5.1 (above) also uses the word "overlaying" in this sense. 

In our view the term "overlay" seems more adapted than "overlap" in the case where it is possible to distinguish two separate cell layers, e.g. when these two cell layers have separate functions. This is the case when small cells are deployed for capacity enhancement and the macro cells ensure basic coverage.
***

We believe RAN2 applied the same logic in the following sentence taken from TR 36.839 [3], which uses the term "overlap" in a context where a small cell and a macro cell both have the same function, i.e. coverage:

· "In the target use case described in Section 6.1, small cells provide hot spot coverage overlapping with macro cells providing continuous coverage." (TR 36.839 [3], sub-section 6.3)

For completeness we cite one more sentence from TR 36.839. This sentence doesn't refer to common functionality of the macro and pico layers and hence uses the word "overlay":
· "The ABS from the overlay macro cell is assumed to protect a pico UE from the interference of the overlay macro cell only." (TR 36.839 [3], sub-section 5.5.6.1)

RAN2 also uses the terms "overlay"/"overlap" several places in the Annex J of TS 36.300, which is an informative annex describing deployment scenarios for carrier aggregation. The discussion above seems to us to be consistent with RAN2's usage in this annex.
***

Coming to SA5 it seems natural to look at wording that was chosen during their Rel-10 study item on energy saving management. In TR 32.826 [4] the hotspot scenario for capacity enhancement is described as follows (sub-section 6.3):
[image: image1.png]ENBOverlaid

Inordert sssurethe service comnectvity and make wo side efect om the service (fere is a possile case it a UE may.
porweron i the are of an <XB i ES),culy the SNB overad by other NBs (1., the are2 served by the 2NB dlso
Covered by otker eNBs) can anter o ES.

Intis scavari,legcy systems, 22 2G 3G provide radio coverge togethe ith E-UTRAN. Anothercase s it
i it i Sovered by et requences @ E-UTRAN, (¢ mer Gequeney case

Figure 6.3 ENB Overlaid Scenario




The term "eNB overlaid" is used by SA5 to designate a particular groups of eNBs allowed to enter the energy saving (ES) state.

***

Based on the above we would like to propose to use the term "overlaid scenario" for the scenario currently referred to as "overlapping scenario" in the Rel-12 study item description [1].
Proposal 1: For the Study on Energy Saving Enhancement for E-UTRAN, RAN3 is kindly suggested to use the term "overlaid scenario" for the scenario currently referred to as "overlapping scenario" in the study item description [1].

***
The final point of this discussion concerns the inter-eNB scenario 2, named "non-overlapping scenario" in [1]. While this naming convention was widely used during Rel-10/11 discussions, including in contributions submitted by the source of the present paper, it may create confusion in this scenario consisting of a single cell layer and hence necessarily involving overlapping coverage.
Another term frequently used for the inter-eNB scenario 2 is "compensation scenario", and the term "cell breathing" has also been encountered. Ref. [5] even uses the very nice name "green cell breathing" (we didn't check the existence of prior use of this name by other authors). 
Our proposal would be to replace the naming "non-overlapping scenario" in [1] by "compensation scenario" or "cell breathing scenario" in further activities within the present study item.

Proposal 1: For the Study on Energy Saving Enhancement for E-UTRAN, RAN3 is kindly suggested to use the term "overlaid scenario" for the scenario currently referred to as "overlapping scenario" in the study item description [1].

3
Conclusion
For the first discussed scenario, as a result of the analysis presented in the present paper, the term "overlay" seems more adapted than "overlap" in the case where it is possible to distinguish two separate cell layers, e.g. when the second layer has no coverage function. This is the case when small cells are deployed for capacity enhancement and the macro cells ensure basic coverage.

.
Proposal 1: RAN3 to use the term "overlaid scenario" for the scenario currently referred to as "overlapping scenario" in the Rel-12 study item description [1].

One advantage of proposal 1 is to avoid confusion with the term "overlap" which can be useful when referring to identical cell functionality, in particular coverage in a given area, regardless of cell sizes. Another advantage is to align with SA5 usage from Rel-10.
For the second scenario we bring the following proposal:
Proposal 2: RAN3 to replace the naming "non-overlapping scenario" in [1] by "compensation scenario" or "cell breathing scenario".

The advantage of proposal 2 is to avoid confusion coming from the fact that the concerned scenario consists of a single cell layer and hence necessarily involves overlapping coverage.
4
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