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1   Introduction
In this contribution, we discuss the necessity of CC identity, and how to configure and use the CC identity. Furthermore, the method to distinguish the DL CC and UL CC are also discussed.

2   Discussion
2.1   Necessity of CC identity

In R-10 carrier aggregation systems, the UE operates on multiple carriers, the eNB need to address the particular carriers when doing:  

· BCCH updating, 

· CC removal/addition, 

· CC activation/deactivation, 
Generally, within one eNB, a component carrier can be uniquely identified by its centre frequency and PCI. The signalling overhead introduced by the frequency and PCI is 16bits and 9bits respectively. CC management may happen more often than a corresponding Rel-8/9 handovers because there are more CC. And given that RAN1 has agree to use UE-specific CI (carrier indicator) for cross scheduling – where PDCCH of one component carrier is transmitted on another one, and the UE-specific CI can be assigned by RRC signalling [1]. It seems simpler to use the same UE-specific CC identity for both cross scheduling and upper layer operations.

We suggest RAN2 to introduce a UE-specific CC identity (CCID) to uniquely identify CCs. Since the RAN#47 has agreed that at most 5 CCs can be aggregated per UE, a 3-bit UE-specific CCID is sufficient.

Proposal 1a: We suggest RAN2 to introduce a UE-specific CC identity (CCID) to uniquely identify CCs

Proposal 1b: the UE-specific CCID is 3bits
2.2   Configuration of CC identity

As agreed, at CC addition, the system information including centre frequency and PCI of the target CCs should be carried in RRC dedicated signalling (also known as urgent system information). It is natural to configure the CCID during CC addition and hereby define the mapping of CCID with the centre frequency and PCI of the configured CC.

Proposal2: at CC addition, the centre frequency and PCI of the CC (already agreed, since part of urgent SI) as well as the assigned CCID are indicated in RRC dedicated message.
2.3   DL CC identity and UL CC identity

In the last RAN2 meeting, some agreements were achieved regarding CC management:
· The scenario that more UL CCs are configured than DL CCs does not need to be supported by CA in Rel-10.
· When a UE is configured with a UL CC (on which it can transmit a contention RA preamble), it should also be configured with the DL CC linked with the UL CC by the “SIB2 cell specific linkage”. 

· Addition of DL CC only or UL CC only is supported

· Removal of DL CC only or UL CC only is supported
Since the separate operation of DL and UL CC is supported, eNB needs to indicate whether the affected CC is a DL, UL or paired CCs at addition and removal. We have two options

· Option1: identify the UL CC by reusing the CCID of the SIB2-linked DL CCs (it has to be configured by agreement above), and indicate the direction of the CC (up). 
· Option2: Use a different CCID for the DL and UL CC, and indicate the direction of the CC.
Regarding option1, given that the DL CCs are not less than the UL CCs, it seems simple to reuse the CCID of DL CC to the SIB2-linked UL CC. When adding a DL CC #1, the system information including centre frequency and the PCI and the configuration of SIB2-linked UL CC are informed to UE by RRC signalling. After that, if eNB want to configure the DL CC#1 SIB2-linked UL CC, only the CCID #1 and the direction need to be informed in RRC signalling. And upon adding a pair of SIB2-linked CCs, the only indication need to be informed is the CCID and the indicator of whether it is DL or UL or a pair.
Regarding option2, the DL and UL CCs are separately identified, when adding a UL CC only, eNB need to assign a new CCID to the UL CC, and the system information of the UL CC SIB2-linked DL CC also have to be carried in the CC adding related RRC signalling. if a paired of DL and UL CCs need to be add to a UE, even the DL and UL CCs are SIB2-linked, a separated UL CCID is always be assigned. 

So we propose that:

Proposal3: RAN2 to discuss whether separate CC id for UL CC is needed or reuse the CC id of the SIB2-linked DL CCs.
2.4   The use of CC identity 
In this section, we analyse how to identify CCs by CC identity during CC addition/removal, CC activation/deactivation, PCC change, and BCCH updating. 
CC addition/ removal

At CC addition, as has been agreed, system information including centre frequency and PCI of the target CCs should be carried in RRC dedicated signalling. The UE-specific CCID should be assigned in the RRC dedicated signalling as well.

At CC removal, the CCID instead of the centre frequency and PCI can be used to address the CCs to be removed in RRC dedicated signalling.
CC activation/deactivation

In last RAN2 meeting, it was agreed that CC activation/deactivation can be done by MAC CE, in [2] we suggest to introduce a bitmap in light of saving overhead of MAC CE. The mapping of bitmap and configured CC should be consistent with the order of CCIDs in the RRC message used to add CCs. When (de)activation, UE can understand the state of the CCs (i.e. which CC is activated and which CC is deactivated), by reading the bitmap in MAC CE 
BCCH updating
In previous RAN2 meetings, the dedicated signalling method has been agreed. With dedicated signalling, the updated SI of CCs has to be carried by dedicated signalling, where the CCs whose SI change can be address by the CC identity, the CC identity can be cell-specific or UE-specific. With the paging method, as the paging message transmitted on every DL CC are the same, cell-specific CC ID is necessary, the cell-specific CC ID can be configured by broadcast and dedicated signalling used to add CCs.
Cross scheduling
RAN1 has agreed to use UE-specific CI for cross scheduling, and the UE-specific CI can be assigned by RRC signalling. [1]. It is seems simpler to use the same UE-specific CCID for both cross scheduling and upper layer using.

Proposal4: UE-specific CCID can be used to uniquely identify a CC at CC removal, BCCH updating, (de) activation, and PDCCH cross scheduling.
3   Conclusions
Proposal 1a: We suggest RAN2 to introduce a UE-specific CC identity (CCID) to uniquely identify CCs

Proposal 1b: the UE-specific CCID is 3bits
Proposal2: at CC addition, the centre frequency and PCI of the CC (already agreed, since part of urgent SI) as well as the assigned CCID are indicated in RRC dedicated message.
Proposal3: RAN2 to discuss whether separate CC ID for UL CC is needed or reuse the CCID of the SIB2-linked DL CCs.
Proposal4: UE-specific CCID can be used to uniquely identify a CC when CC removal, BCCH updating, and PDCCH cross scheduling.
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