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1.
Introduction
With Carrier Aggregation technique, more than one DL carriers can be used simultaneously to increase the downlink data rate. The simplest approach of this carrier aggregation is that more than one Rel-8 LTE cell is jointly used to increase downlink data rate. 
2.
Discussion
In LTE, each cell can be identified using PCI or CellIdentity. Within same frequency, different cells within a near geographical area should use different PCI. Otherwise, a UE may be confused regarding a cell to which it is connected to. However, if cells are operating on different frequencies, cells within a near geographical area can use same PCI value without introduction of any confusion or system impact.
Following figures shows two options regarding how to assign PCIs to the component carriers 
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Figure 1: Assignment of PCIs 

On the left side of figure 1, each component carriers use same PCI value. On the other hand, each component carriers uses different PCI values on the left side of the figure 1. With appropriate techniques developed by RAN1, each scenario of figure 1 is being discussed.
However, from RAN2 perspective, all the options are not necessarily appropriate. According to section a.5 of TS33.401, following is used as input to the generation of KeNB:
-
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)
If multiple DL carriers can be assigned by dedicated signaling and PCIs of each DL carrier are different, it may not be straight-forward to decide which PCI of DL carrier should be used for the generation of KeNB. 

For the generation of Short MAC-I in case of RRC Connection re-establishment, following parameter is used as input:
-
PCI of the Source cell

-
C-RNTI value used in the source cell
-
CellIdentity of the target cell.

If each activated DL carrier is part of the source cell and if PCI used for each activated DL carrier is different, the parameter “PCI of the source cell” for the generation of Short MAC-I becomes ambiguous.
Using different PCIs for each component carrier seems not bring any significant gain. And it requires some changes to the security architecture or additional signaling. Thus, it seems better to align PCI value of each component carrier.
3.
Proposal

In this contribution, we discussed the carrier aggregation from PCI assignment perspective. It is proposed to agree that:

· When multiple component carriers are activated, PCI of each activated component carrier should be same.
· Send LS regarding the outcome of the discussion to RAN1, if necessary. 
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