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1.
Introduction 
In this document, we aim to build out basic functionalities of CC management procedure, which should be supported for carrier aggregation.
2.
Discussion
In this section, it is investigated which basic functionalities should be supported by CC management procedure for carrier aggregation. 

Q. What functionalities should be supported by CC management?

To answer the question, the example of measured quality over several frequencies UE can experience is illustrated. Figure 1 shows such an example. In this example, four frequencies, A, B, C and D are configured for measurement. The cells on frequency A is referred to as a#, and cells on frequency B as b#, and so on. The element in the bracket is a configured CC in CC list. 

It is assumed that measurement reports are sent to network at proper moment, even though those reports are not shown in the Figure 1. (In [1], candidate events are suggested) In response to those measurement reports, network issues CC management command (referred to as CC mgt # in the figure) to UE. It is also assumed that network configures two CC at maximum to the UE for the simplicity reason.  
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Figure 1. Example of measured quality of UE on four carrier frequencies
For each point of CC mgt in the Figure 1, the following behavior can be expected:
· CC mgt1: Network commands UE to add frequency A and B into CC list with the additional information that a1 on frequency is serving as CC_A, and b1 on frequency is serving as CC_B. 
· CC mgt2: Network commands UE to replace serving cell b1 with another cell on the same frequency B, b2, since b2 provides better quality than a1
· CC mgt3: Network commands UE to replace frequency A with .new frequency C from CC list with the additional information that c1 on frequency is serving as CC_C. 
· CC mgt4: Network commands UE to remove frequency b2 from CC list since b2 no longer provides quality above the threshold (horizontal dotted line). 
From the following example, we identify following functionalities of CC management command for each point of CC mgt: 
· CC mgt1:
CC addition 
· CC mgt2:
cell replacement within a configured CC
· CC mgt3:
CC removal and CC addition in sequence (i.e., referred to as CC replacement hereafter)
· CC mgt4: 
CC removal
Note that CC mgt 1, 3 and 4 are related to managing CC list of UE, and CC mgt2 is is related to a change of property of a specific CC within CC list. It is noted that CC mgt 2 (cell replacement within a CC) can be supported by CC mgt 3, i.e., CC replacement command. Based on the scenario above, we suggest that four functionalities mentioned above should be supported by CC management procedure. According to current agreements, CC addition and removal are already supported. So we propose that CC replacement and cell replacement within configured CC be supported by CC management procedure.

Proposal 1: 
CC replacement should be supported within a single RRC procedure

Proposal 2: 
Cell replacement within in CC should be supported by CC replacement command
Taking a look at expected behaviors suggested above, it is also identified what information should be included in each command for each command to work
· CC Addition command


· CC identifier (e.g., ARFCN)of added CC
· cell identifier (e.g., PCI) of added CC
· CC Replacement
command
· CC identifier of removed CC
· CC identifier of added CC
· cell identifier of added CC
· CC Removal command
· CC identifier of removed CC
Proposal 3:  CC addition command shall include 1) CC identifier (e.g., ARFCN), 2) cell identifier (e.g., PCI) of the CC

Proposal 4: 
CC removal command shall include the CC identifier (e.g., ARFCN) to be removed. 

Proposal 5: 
CC replacement command shall include 1) the CC identifier of removed CC, 2) the CC identifier of added CC, and 3) the cell identifier of the added CC

3.
Conclusion
To make progress on CC management procedure, we propose followings to be captured as requirements of CC managements:
Basic functionalities
Proposal 1: 
CC replacement should be supported within a single RRC procedure

Proposal 2: 
Cell replacement within in CC should be supported by CC replacement command
Proposal 3: 
CC addition command shall include a list of CC, wherein each entry consists of 1) CC identifier (ARFCN or CC ID) and 2) PCI of the CC

Proposal 4: 
CC removal command shall include the identifier of CC to be removed (ARFCN or CC ID)

Proposal 5: 
CC replacement command shall include 1) the identifier of removed CC, 2) the identifier of added CC, and 3) the PCI of the added CC

We would like to indicate that further functionality related to ‘serving cell’ in the context of CA is suggested in [2] 
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