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1.
Introduction
At the last meeting, some discussion was done for the carrier aggregation without conclusion. [1][2]
In this contribution, we show our view on the topic.

2.
Discussion
2.1 Idle-mode UE

A Rel-8 idle mode UE can simultaneously camp on only one cell. This cell that the UE camps on includes one Rel-8 compatible DL carrier and one Rel-8 compatible UL carrier. Here, Rel-8 compatible DL carrier is the carrier which provides BCCH/PCCH and indicates Rel-8 compatible UL carrier. Rel-8 compatible UL carrier is the UL carrier with RACH resource. Even if a Rel-8 UE goes into a LTE-A cell, same definition should apply to LTE-A cell due to backward-compatibility issue.
Activation of additional carrier is only performed when a UE is in RRC-Connected mode. Thus, in idle mode, LTE-A UE has only one DL carrier to monitor. For this DL carrier, there should be assocated UL carrier on which the UE can perform initial RACH procedure. If the combination of this one DL carrier and the one UL carrier means a ‘cell’, the definition of a ‘cell’ for LTE-A UE will be same as Rel-8 UE at least for idle mode.
In fact, a cell should be uniquely identifiable by a UE. One element of this unique identification of a cell is ECGI broadcast over SIB. Accordingly, if a single cell for idle mode UE can be composed of more than one Rel-8 compatible DL carriers, each DL carrier should transmit same ECGI value over SIBs. However, from idle mode UE perspective, the UE has only one activated DL carrier. Thus, if the UE detects that same ECGI value is used from different carriers, the UE see the broken uniqueness of ECGI and the behaviour will be unpredictable.
Conclusion 1:

From idle mode UE point of view, a concept of cell used in Rel-8 can be applied to LTE-A. An idle-mode cell is composed of one Rel-8 DL compatible carrier and one Rel-8 compatible UL carrier. 
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Fig 1 Cells from Idle mode point of view.
In the example figure 1, there are three DL frequencies (fc1, fc2, fc3) and three UL frequencies (fcA, fcB, fcC). From idle mode point of view, there are two cells which are Cell A (fc1, fcA) and Cell B (fc2, fcB) in this example.
2.2 Measurement

When configured, UE performs measurement of neighbouring cell. If the measurement result satisfies some criterion, the UE reports the measurement results to eNB. To make a measurement and a reporting, what the UE needs to know is the PCI and the frequency of the measurement target. 
The UE is only required to measure the quality of the neighbouring cell. In other words, there is no need for the UE to check whether SIBs are broadcast for the combination of measured PCI and the measured frequency. The UE needs not to know whether the UE is measuring Rel-8 compatible DL carrier or Rel-10 dedicated carrier. Furthermore, the UE needs not to know what the associated UL carrier of the measured DL carrier is. Overall, there is no need for the UE to recognize whether the measured DL carrier is Rel-8 compatible carrier or not. 

Conclusion 2:

For LTE-A UE, each object of intra-RAT measurement is not mandated to meet the criteria of Rel-8 compatible DL carrier.
2.3 Connected Mode UE

When RRC connection is established, eNB can activate additional carriers for the UE. In this case, the number of activated DL carriers needs not to be same as the number of activated UL carriers.

When additional ‘DL’ carrier is activated to increase DL data rate, the UE needs to know on which UL carrier PUCCH should be transmitted by the UE. Here, the UL carrier needs not to support RACH and it is enough for the UL carrier to support PUCCH. When additional ‘UL’ carrier is activated for UL data transmission, the UE needs to know on which DL carrier PDCCH is transmitted by eNB. Here, the DL carrier needs not to broadcast SIBs and it is enough for the DL carrier to support PDCCH.
As a matther of fact, the prime purpose of this additional activation of the carriers is to increase the DL and UL data rate for connected mode UE. Thus, it can be said that the activated carrier is only required to support essential operation related to data transfer and the activated carrier needs not to support functionality needed for idle-mode camping. Here, the functionality for idle mode camping can be RACH resource or SIB transmission. Thus, the activated carrier may not meet the criterion of an idle-mode cell. 
Conclusion 3:

When additional carriers are activated, the unit of activation is not an idle-mode cell. The unit of activation is DL carrier plus UL carrier to which PUCCH is mapped, or UL carrier plus DL carrier to which PDCCH is mapped, or UL carrier to which PUCCH is mapped plus DL carrier to which PDCCH is mapped.
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Fig 2 Possible combinations for additional carrier activation

In the figure 2, allowed activation of additional carrier is shown. In the example figure 2, there are three DL frequencies (fc4, fc5, fc6) and three UL frequencies (fcD, fcE, fcF).
2.4 Mobility and Security

One may ask whether activation of additional carrier can be called as a “handover”. If activation of additional carrier is a handover, it means the change of serving cell. This in turn causes not only re-establishment of MAC/RLC/PDCP but also derivation of new security keys. 
In fact, when new KeNB is calculated, following is used as input:

-
FC = 0x13

-
P0 = PCI (target physical cell id)

-
L0 = length of PCI (i.e. 0x00 0x02)

-
P1 = EARFCN-DL (target physical cell downlink frequency)

-
L1 length of EARFCN-DL (i.e. 0x00 0x02)
The assumption of above input parameter description seems that there is 1-to-1 matching between one downlink frequency and one cell. If so, it is unclear which DL frequency should be used as an input to KeNB derivation when multiple DL carriers are activated.

If the additionally activated carrier is regarded as belonging to the same cell as current serving cell, above ambiguity will be removed. Furthermore, in this case, activation of additional carrier is kind of RRC re-configuration within same cell. Then, unnecessary PDCP re-establishmend, MAC resetting and security key re-derivation can be avoided. Otherwise, data throughput will be impacted and the benefit of carrier aggregation will be diminished.

Actually, the additional carrier activation is used to increase datarates beyond what can be provided by the original carrier where a call was initiated. Thus, it may make senses that the extended carrier belongs to the resource of original carrier. Thus, the activated carriers and the original constitute the same cell. 

In [3], possible activation scenario is discussed. If it is possible that none of the activated DL carrier is Rel-8 compatible DL carrier, the UE cannot read any SIBs from any configured DL carriers. Accordingly, the UE can get neither CellIdentity nor TrackingAreaCode from system information. However, because the activatition of additional carrier is not handover, the UE can assume that serving cell has not changed and the UE can continue using the value. 

It may also be possible that more than one activated carriers are Rel-8 compatible DL carriers. The problem with this scenario is that each Rel-8 compatible carrier may broadcast different CellIdentity. This may confuse the UE regarding which CellIdentity to use. Furthermore, if the UE reads SIBs from each Rel-8 compatible DL carrier, this will also be a burden for the UE. However, if the UE thinks that the newly added Rel-8 compatible DL carrier belongs to the same cell as the current serving cell, the problem will disappear by not receiving SIBs from the added carrier. 
Conclusion 4:

Additional activation of carrier is neither handover nor change of cell. Additional activation of carriers is radio resource reconfiguration which extends the current serving cell.
Conclusion 5:

For RRC connected mode UE, serving cell includes all the activated carriers. 
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Fig 3 Serving Cell update
Conclusion 4 and 5 are illustrated in the figure 3. Intially, the UE is connected to cell A. As shown in the figure, added components fc7 and fcG are also considered as radio resource of cell A.
3.
Conclusion
It is proposed to agree on the following:

Conclusion 1: From idle mode UE point of view, a concept of cell used in Rel-8 can be applied to LTE-A. An idle-mode cell is composed of one Rel-8 DL compatible carrier and one Rel-8 compatible UL carrier. 
Conclusion 2: For LTE-A UE, each object of intra-RAT measurement is not mandated to meet the criteria of Rel-8 compatible DL carrier.
Conclusion 3: When additional carriers are activated, the unit of activation is not an idle-mode cell. The unit of activation is DL carrier plus UL carrier to which PUCCH is mapped, UL carrier plus DL carrier to which PDCCH is mapped, or UL carrier to which PUCCH is mapped plus DL carrier to which PDCCH is mapped.
Conclusion 4: Additional activation of carrier is neither handover nor change of cell. Additional activation of carriers is radio resource reconfiguration which extends the current serving cell.
Conclusion 5: For RRC connected mode UE, serving cell includes all the activated carriers.
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