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1. Introduction 

During RAN2#67bis, the following was agreed [7] in terms of component carrier (CC) management in connected mode:

· UE has one RRC connection with the network.
· There is one special cell which provides the security input and the NAS mobility info.
· There is one special cell per connected UE.
· UE is connected to one special cell and possibly multiple DL/UL resources.
· The handover procedure (which has a “synchronization point” by having one RACH access during which all other traffic is stopped) can be used for any CC related reconfiguration.

· CC addition can be done without performing a handover. This does not exclude RACH access on the new carrier (FFS).
· CC removal (not carrying the special cell), can be done without performing a handover.
· Other CC reconfigurations that may be possible without performing a handover is FFS.
This contribution discusses further details of the special cell and related CC reconfiguration issues.
2. Role of the Special Cell

As agreed in RAN2#67bis [7], the special cell provides the security input and NAS mobility information. The security input parameters and NAS mobility information are tied to the ECGI, PCI and EARFCN-DL of the DL CC associated with the special cell of the UE. It is natural that the CC that the UE performs RRC connection establishment on becomes the special cell of the UE. There are several possible options on how the special cell can be maintained while a UE is attached to the same eNB:
· Option 1: The special cell is one of the CCs within the UE’s DL CC set. The special cell is defined for the purposes of security input and NAS mobility information and is not related to other potential functions of the so-called anchor carrier of the UE such as PDCCH-monitoring CC [2], DRX operation [3]-[7] or system information acquisition [8]

 REF _Ref244374503 \r \h 
[9], etc. Therefore, as long as the DL CC associated with the special cell is part of the DL CC set of the UE, there is no need to change the special cell. When the CC associated with the special cell is removed from the DL CC set of the UE, the UE needs to ‘handover’ to a new target special cell which is one of the backward compatible or non-backward compatible CCs within the UE’s DL CC set. Rel-8 intra-cell handover is performed by using RRCConnectionReconfiguration including mobilityControlInfo, where RACH access is performed followed by RRCConnectionReconfigurationComplete to indicate the completion of the switching to the target special cell. In addition, PDCP and RLC sessions are also re-established between the UE and the network.
· Option 2: Similar to Option 1, the special cell is one of the CCs within the UE’s DL CC set. The difference with Option 1 is that the special cell is not only defined for the purposes of security input and NAS mobility information, but also includes other functions of the so-called anchor carrier described above. Due to load balancing among carriers deployed in a eNB, the special cell of a UE may need to be changed even though the DL CC associated with the special cell is not removed from the UE’s DL CC set. Similar to Option 1, an intra-cell handover procedure is invoked to ‘handover’ the UE to a target special cell. By coupling the special cell with other anchor carrier related functions, this option has the drawback of introducing additional signaling overhead and service interruption as compared to Option 1.
· Option 3: In this option, as opposed to Option 1 and Option 2, the CC associated with the special cell is not tied to the CCs within the UE’s DL CC set. The CC associated with the special cell is solely used for generating security input parameters and NAS mobility information. As long as the UE is attached to the same eNB, the special cell assigned to the UE does not need to change. In this way, intra-cell handover and the associated signalling overhead and service interruption due to PDCP/RLC re-establishment can be avoided when the UE’s DL CC set changes.
Proposal 1: The special cell assigned to the UE is only used for the purpose of security input and NAS mobility information. The special cell is not related to other functions such as those that may be provided by an anchor carrier.
Proposal 2: The special cell assigned to the UE is not tied to the CCs in the UE’s CC set. The special cell does not need to change when the UE’s CC set changes.
3. Adding and Removing UL CCs

The issues of adding and removing UL CCs was also discussed during RAN2#67bis and are currently open issues for further discussion. When an UL CC is allocated to the UE, the association of the UL CC with a DL CC should also be signalled to the UE. RRCConnectionReconfiguration without mobility can be used for this purpose. Other simplified signalling can also be used which is FFS. RACH procedure may be needed if the newly assigned UL CC requires a different timing advance.
When a UL CC is de-allocated from the UE, the associated DL CC may be paired with another allocated UL CC. RRCConnectionReconfiguration without mobility can also be used for this purpose. Other simplified signalling can also be used which is FFS.
Proposal 3: Adding or removing a UL CC can be done without performing a handover.
4. Conclusions

In this contribution, we discussed the various aspects related to CC management in connected mode. Here is a summary of our proposal:

Proposal 1: The special cell assigned to the UE is only used for the purpose of security input and NAS mobility information. The special cell is not related to other functions such as those that may be provided by an anchor carrier.

Proposal 2: The special cell assigned to the UE is not tied to the CCs in the UE’s CC set. The special cell does not need to change when the UE’s CC set changes.
Proposal 3: Adding or removing a UL CC can be done without performing a handover.
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