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Decision/action requested

Discuss the level of configuration needed for supporting Carrier Aggregation
2
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3
Rationale

3.1
Background
SA has agreed WI SP-110636 [1] for developing a management solution for Carrier Aggregation (CA). This contribution discusses configuration  of Carrier Aggregation. 

Considering the following facts:
a) Carrier aggregation occurs among the cells within one eNB.

b) The aggregated cells (or carriers) (Component Carriers) are divided into one Primary cell (PCell) and one or more Secondary cells (SCells).

c) The eNB sends carrier selection parameters to UEs, enabling the UEs to perform cell selection. The chosen cell becomes the UE's PCell.
d) For each attached UE, the eNB may choose zero or more SCells. The eNB selects SCells for each UE independently. In other words, one UE may have Cell1=PCell and Cell2=SCell, while another UE may have Cell1=SCell and Cell2=PCell.

e) PCell is the same as the serving cell in Rel-8/9. PCell can only be changed with the handover procedure. Certain functionalities e.g. RLF, PUCCH etc are only supported on PCell. Based on the UE aggregation capability, the eNB decides on zero or more SCells for a UE.
f) A UE can be configured for CA via RRC signalling. A UE can then be activated to perform CA reception or transmission via MAC commands. Configuration requires less time than a handover; activation takes less time than configuration.
g) The configuration of CA is typically based on UE measurements. A new event, A6, was defined for the purpose of supporting CA [4]. Activation of CA is typically based on the instantaneous traffic demand.
3.2
Analysis
3.2.1
Local vs. distributed
Item a) implies that all decisions for CA can be made within one eNB.  It also means that the CA function has access to all relevant data, for example UE measurements for all its connected UEs. This data is accessible within the eNB, without the need for (slowly) communicating with other eNBs or the management system.

3.2.2
Speed
An attached UE has one PCell, and the eNB may choose to add one or more SCells for that UE. This configuration is made per UE; each attached UE could have a different configuration of PCell and SCells. Furthermore, this configuration need only be relevant for a short period of time. Addition, reconfiguration removal of SCells takes in the order of tens of milliseconds. Activation and deactivation takes even less time. Configuration and activation are typically based on UE Measurements. 
3.2.3
Similarity to Energy Saving

There is a similarity between Carrier Aggregation and Energy Saving in that both functions rely on two (or more) cells having coverage of the same geographical area.  For this purpose, Energy Saving models the coverage relationship between cells. Does this mean that Carrier Aggregation would benefit from similar modelling?

In the case of Energy Saving, an NMS based planning tool predicts whether one cell is completely, partially or not covered by another cell and models the relationship. The coverage model must cater for all locations in the cells where a UE may need coverage. Therefore, the coverage model is relatively static and changes are in the order of days or weeks. The modelling must err on the side of caution because an error in the modelling can result in loss of coverage in a geographical area.

In the case of Carrier Aggregation, the UE reports if it is within the coverage area of one or more cells. The coverage model must only cater for areas where UEs currently exist. Therefore, the coverage relationship is very dynamic and varies with the mobility of the UEs, thus changes are in the order of tens of milliseconds. The modelling can be intelligent and flexible because an error in the modelling will not result in dropped calls, only degraded "non-CA" performance for a short period of time.

Therefore, there are major differences between Carrier Aggregation and Energy Saving. The Energy Saving coverage relationship modelling should not be re-used for Carrier Aggregation.
3.3
What could be modelled?

What could be modelled for Carrier Aggregation?

3.3.1
On/off switch

We could add an on/off switch to the eNB. This would give the IRPManager a way of restricting the bitrate to its customers attached to cells of that eNB. As we can not see the benefit of impeding the eNB's capabilities to give customers the best experience, we propose that no on/off switch is specified.
We could add an on/off switch to the cell. This was proposed in S5-113079 [3]. This has the same drawbacks as the previous paragraph. Furthermore, an on/off switch to a cell would need clearly described semantics. If a cell is "switched off" for CA purposes, what does it mean? If the cell is a PCell, are its attached UEs prohibited to have SCells? Is the cell prohibited to be an SCell?
Note that an on/off switch does have some validity when it is used for test or diagnostics reasons. However, these reasons should not be part of the standardized management interface and should be managed in a vendor-specific manner.
3.3.2
Coverage relations

The eNB is autonomously able to determine which cells provide coverage for each connected UE, and is able to update this dynamically as the UE moves. Therefore there is no need to configure the cell relations over Itf-N.
3.3.3
PCell/SCell

We could model the roles of the cells, that is, which cell can be a PCell and which cell can be an SCell. 
If we do not model the roles of the cells, then the eNB has full freedom to select PCell and SCells for each connected UE. This will allow the eNB to fully exploit its available resources, for each cell, for each UE, and for the instantaneous propagation environment. If we do model the roles of the cells, we restrict the eNB from fully exploiting these resources. Therefore, we propose not to model the roles of the cells.
3.4
Conclusion
What needs to be specified for the inter-vendor configuration of CA?

· We can see no benefit in configuration of on/off switches for Carrier Aggregation, neither for eNBs or for cells.

· We can see no benefit in configuration of "similar coverage" relationships.

· We can see no benefit in configuration of PCell or SCell roles for cells.

For these reasons, we can see not benefit in any configuration for Carrier Aggregation.

During SA5#79 Istanbul, there were a number of contributions on Performance Management for Carrier Aggregation. We believe that this work should be progressed.

4
Detailed proposal

We find no need for specifying any configuration to support Carrier Aggregation. 

Performance Management specifications should be analyzed and adapted to Carrier Aggregation.

