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1. Introduction
N.A.
2. Reason for Change
In clause 5.1 the status of the study on energy saving in EUTRAN should be referenced and reflected. Also, it is seen useful to map the terminology onto the one used in the related RAN study.
The editor’s note in subclause 5.1.4 can be eliminated, because it is already documented how energy saving can be applied between two different PLMNs.
The editor’s note at the end of subclause 5.1.5.1 should become a simple note.
3. Conclusions

N.A.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.826v050.
* * * First Change * * *
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5.1
Switch-off/on of 3GPP macro cells

5.1.1
General description

The following main characteristics of 3GPP RATs GERAN, UTRAN and E-UTRAN need to be taken into account in the study of energy saving:

-
clear definition of idle and active mode;

-
definition of registration areas (LAs, RAs, TAs);

-
fully optimized handovers; and

-
fully (operator) planned deployment.

General descriptions and more technical details are found in other sources (e.g. 3GPP TR 32.826 [2] and specifically for EUTRAN in 3GPP TR 36.927 [xx]). Here the goal is to complete the enumeration of cases and also consider more the aspects relevant to this study (i.e. signalling between the UE and core network).

5.1.2
Overlaid intra-RAT
A capacity enhancing cell, subject to switch-off for energy saving, is placed into the (full) coverage realized by other cells (see figure 5.1.2-1). Such a cell can be either totally within the range of one cell or it can intersect with multiple cells of the base coverage. The relative position of a capacity-enhancing cell, regarding registration area boundaries, determines whether signalling between the UE and core network is to be expected as a result of switching the cell off/on.
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Figure 5.1.2-1: Coverage and registration areas for overlaid intra-RAT energy saving with 3GPP macro cells
NOTE:
In 3GPP TR 36.927 [xx] this is called "inter-eNB scenario 1".
5.1.3
Non-overlaid intra-RAT

Editor’s note: this scenario is currently being discussed in RAN (but further studies are required).

The cell that is subject to switch-off has no alternative coverage, thus some cell adaption has to take place, in order not to disrupt service for the UEs due to a coverage "hole" of this RAT (and e.g. with no capability for an alternative RAT). As shown in figure 5.1.3-1, registration area boundaries will be distorted with switch-off.
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Figure 5.1.3-1: Coverage and registration areas for non-overlaid intra-RAT energy saving with 3GPP macro cells
NOTE:
In 3GPP TR 36.927 [xx] this is called "inter-eNB scenario 2".
5.1.4
Inter-RAT
This case is illustrated in figure 5.1.4-1.
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Figure 5.1.4-1: Coverage and registration areas for inter-RAT energy saving with 3GPP macro cells


5.1.5
Key issue: Registration signalling resulting from switch-off/on of macro cells
5.1.5.1
Overlaid intra-RAT case (E-UTRAN)

The situation is shown in figure 5.1.5-1  derived from the use case given in the annex B of 3GPP TS 32.551 [6] (it can be similarly applied to the other 3GPP RATs). Only idle mode UEs are considered here, as UEs in connected mode can be handled by the network via timely handovers to cells remaining permanently active. 
Cell 5 is used for providing the peak capacity and is overlaid on cells 1 to 4 (it is called here a "capacity enhancing cell"). Incidentally, also a tracking area (TA) boundary is passing through, and cell 5 is (arbitrarily) allocated to TA1. 

NOTE 1: 
The assumption that a capacity enhancing cell is never located on the border of a TA cannot be made, as it would be too restrictive.
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Figure 5.1.5-1: Capacity enhancing cell being switched off (overlaid intra-RAT case)

When switching off cell 5, all UEs camping on it have to re-select other cells. For those within coverage of cells 1 and 2 the cell re-selection affects only the UE internal state.  In contrast, UEs within coverage of cells 3 and 4, after selecting these for camping, the corresponding UEs have to perform a TAU. In total, depending on the number of cells being switched off (nearly) at the same time and the actual TA configuration, there is a danger of overload on MME(s).

The situation after switch-on of a previously switched off capacity enhancing cell is shown in figure 5.1.5-2. The re-selection of cells occurs only gradually, due to the fact that some threshold in the difference of radio levels must be measured.
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Figure 5.1.5-2: Example of a capacity enhancing cell being switched on again

A problem or at least an inefficiency can occur, if many UEs in idle mode start with their transmission of data (by issuing service requests) still in the source cells; this could have the effect that many handovers (into the target cell) are necessary. Depending on the TA configuration, additionally TAUs could be necessary (before the active mode is entered). The scenario is likely e.g. in the morning, when formerly sleeping users are waking up and start checking their mails, browsing internet in a synchronized manner, e.g. just before or after their favourite morning news broadcast. It would be advantageous if idle mode UEs re-select target cells more quickly after they have been switched on, before they become active.

NOTE 2:
A switch-off can also be realized by a decrease of power over time. This case is described in subclause 5.5 "Power adaptation for 3GPP macro cells".
* * * End of Changes * * *
_1340089960.vsd
 



_1345052478.vsd

_1345100206.vsd

_1340093353.vsd
 


Registration Area 


boundary


 


Capacity enhancing cell


 



_1340089520.vsd
 


Before switch-off:



