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1 Introduction 

E-mail discussion on generalization of measurement model to CA is being discussed [1]. One of main issues in there seems to be how ‘serving cell’ should be treated during measurement evaluation. Many aspects should be jointly considered to correctly answer the issue, e.g., C management functionalities being considered, generated number of reports, compliance with existing model, and so on. To aim at helping current discussion, this paper raises two questions and also suggests answers. 
2 Discussion 
2.1 General
Discussion starts with a clarification of terminology which is used for the rest of this paper. 

· Measurement reference: ‘serving cell’ in measurement section of 36.331 with which neighbour cell is compared during measurement result evaluation. 
When UE can have possibly multiple ‘serving cells’ as measurement references, it is not clear what kinds of comparison should be considered to better support CA. 

Figure 1 shows several types of comparisons. In this example, UE is configured with two CCs on frequency A and B. Two frequencies (C, D) are configured as inter-frequencies. In [2], it was sketched out what comparisons should be made or may not be needed. The need of each comparison type is mainly depending on considered CA scenarios, e.g., support of CC management functionalities/mobility. In [3] what functionalities of CC management can be considered is suggested. 
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Figure 1. Several types or comparisons (note that some may not be needed) 

Regarding the need of each comparison, the status of CC (activated/deactivated) can affect the need of each comparison type. For example, if B1 in Figure 1 is a deactivated CC, it is not clear whether B1 can serve as a measurement reference (if not, comparison between B1 and B2, or between B1 and B3 would not be possible). This is the first question of this paper.  
It should be also clear, when UE performs measurement evaluations, what types of comparisons should be jointly considered. For example, when quality of C2 is evaluated with measurement reference(s), we can consider both A1 and B1 as measurement references such that evaluations are done toward two references. Or, only A1 can be considered as a reference such that single evaluation of C2 is done with the reference. Whether single or multiple measurement reference needs to be taken is the second question of this paper. 
2.2 Measurement reference
Q. What kind of CC can have measurement reference?
This question asks if we shall assume that either Alt1) only activated CCs can have measurement reference(s), or Alt2) configured CCs including deactivated CCs can have measurement reference(s).

To answer the question, we have to consider how such measurement reference(s) would be used. The measurement reference(s) can be used by UE to detect neighbour cell on inter-frequency which provides (offset) better than the measurement reference(s) by using e.g., event A3. 
If we want to make it possible for eNB to immediately activate deactivated CC(s) at any time, the quality of deactivated CCs should be sufficiently good. This would mean that eNB has to try to manage best set of CCs which should include deactivated CCs, in addition to activated CCs. For example, as illustrated in Figure 2, if deactivated CC_C goes degraded, then new cell on frequency D (D1) may need to replace CC3 of the UE. 
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Figure 2. Measurement reference on deactivated CC
To keep managing best CC set including deactivated CCs, a deactivated CC should be able to have measurement reference such that neighbour cells on inter-frequency can be compared with the measurement reference on the deactivated CC. 

Proposal 1 Deactivated CCs can have measurement reference(s) 
Regarding the discussion on generalization of existing measurement model to CA, best CC selection and worst CC selection rules were proposed. In worst CC selection rule, the worst CC among some candidate CCs is selected as measurement reference (i.e., serving cell there). If proposal1 is combined with the worst CC selection, then UE can indicate, in measurement report, which deactivated CC can be hopefully replaced with new cell of better quality (new candidate CC). Then the new (and better) CC can be now placed in CC set of the UE by CC management procedure, and the new CC would stay deactivated, awaiting CC activation command. 
Q2. Single or Multiple reference? Or Static or more dynamic measurement reference?
During e-mail discussion on CA measurement [1], it was questioned if we need to introduce multiple references for measurement evaluation. Regarding this, we first note that it should be clearly possible that neighbour cells (A2, A3, A4 in Figure 3) of frequency A are compared with its serving cell (A1 as measurement reference). This is evaluation within single intra-frequency. If there are several CCs, such intra-frequency evaluation should be possible within each CC. This says that if UE is configured with CA, then it already has multiple serving cells, i.e., multiple measurement references. In short, there are already multiple measurement references per UE. 
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Figure 3. Multiple measurement references (A1, B1) per UE
More interesting question is whether measurement id (equivalently associated measurement object) should be able to consider multiple measurement references. This is mostly related to inter-frequency measurement evaluation. For example as illustrated in Figure 4, each neighbour cell in frequency C can consider multiple references (a) or single reference (b).
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Figure 4. Multiple or single reference per measurement id object 
(equivalently per associated measurement object)

If single serving cell (A1) is always considered for such inter-frequency evaluation (frequency C), another serving cell (B1) and its relation in radio quality with cells on frequency C are totally ignored. This would limit the usefulness of measurement report based on such inter-frequency evaluation. Such measurement report cannot provide concrete basis for CC management (e.g., the report cannot tell that C1 is better than B1, even though removal of CC_B and addition of frequency C as new CC_C are beneficial)  From this respect, it is seen that multiple measurement references shall be able to be considered per measurement id (equivalently associated measurement object)

In [4] it was proposed to introduce an interesting concept of dynamic selection of measurement reference while other documents handling measurements issues seem to assume more static measurement reference [5]

 REF _Ref254080080 \r \h 
[2]. Taking an example in [4], the best CC among configured CCs is dynamically selected at measurement evaluation with event A3bis, which is in general used for mobility support. If we select worst CC as a measurement reference, measurement evaluation with A3bis would then generate timely and proper measurement report for CC management (CC replacement). By selecting one CC and making use of the single CC at evaluation in [Ericson], the issues of whether multiple or single reference(s) needs to be taken seems to be smartly circumvented. Then it can be seen that only a single reference is considered. However, it is viewed that dynamic selection of reference CC itself means that multiple references are being already considered. 
Proposal 2 Measurement id (equivalently associated measurement object) shall be able to consider multiple measurement references.  
For the clarity, proposal 2 can be written in a negative way: it is prevented that only a single CC which is statically determined can be concerned for measurement evaluation. Dynamically selected CC or multiple references shall be able to be considered
3 Conclusion
Proposal 3 Deactivated CCs can have measurement reference(s) 

Proposal 4 Measurement id (equivalently associated measurement object) shall be able to consider multiple measurement references.  
4 References

[1] R2-101423, “Summary of email discussion [68b#24] LTE: CA measurements”, Ericsson, ST-Ericsson
[2] R2-100445, “Issues in measurement for CA”, LG Electronics Inc. 
[3] R2-101481, “Basic functionalities of CC management”, LG Electronics Inc, 
[4] R2-100122, “Measurements for carrier aggregation”, Ericsson, ST Ericsson
[5] R2-100421, “Measurement considerations for Carrier Aggregation”, Qualcomm

4/4
2010-02-16

_1327822762.vsd
A1


A2


A3


A4


B1


B2


B3


B4


C1


C2


C3


C4


D1


D2


D3


D4


Freq_A
(CC A)


Freq_B
(CC B)


Freq_C


Freq_D


serving


serving


Type1a


Type1b


...


...


Type1c


Type1d


Type3a


Type2a


Type3b


Type2b



_1327825225.vsd
텍스트�

A1


A2


A3


A4


B1


B2


B3


B4


C1


C2


C3


C4


D1


D2


D3


D4


Freq_A
(CC A)


Freq_B
(CC B)


Freq_C
(CC C)


Freq_D


serving


serving


Activated�

deactivated


...



_1327780933.vsd
텍스트�

A1


A2


A3


A4


B1


B2


B3


B4


Freq_A
(CC A)


Freq_B
(CC B)


serving


serving


Intra-frequency�

Evaluation within the same CC



_1327781326.vsd
A1


A2


A3


A4


B1


B2


B3


B4


C1


C2


C3


C4


D1


D2


D3


D4


Freq_A
(CC A)


Freq_B
(CC B)


Freq_C


Freq_D


serving


serving


...


...


A1


A2


A3


A4


B1


B2


B3


B4


C1


C2


C3


C4


D1


D2


D3


D4


serving


serving


...


...



