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1 Introduction
For carrier aggregation, the PCC and SCC are defined in RAN2 # 69 meeting.  In RAN4 #54 meeting, [1] discusses the simulation scenarios and simulation targets for researching the de-activated CC measurement periods. But the de-activated measurements for PCC and SCC are not discussed in detail. Based on [1], in this contribution, the measurement and simulation requirements for mobility management (MM) and carrier management (CM) for different carriers in different scenarios are discussed in detail. 
2 Analysis  
The carrier aggregation scenarios are discussed in [1] [2] [3].  In order to convenience for analysis, the following conditions are assumed.

· Three scenarios are discussed as like in [1].
· F2 > F1. 

· In scenario 1, the aggregated carriers are in the same band.

· In scenario 2 and 3, F1 and F1* are in the same band. F2 and F2* are in another band. 

· SCC may be acted as activated carrier or de-activated carrier.
2.1 In scenario 1
The topology is illustrated in the annex denoted #1.
2.1.1 Both CC are activated

Fig.1 Both CCs are activated in the scenario1

2.1.1.1 For MM measurement requirements 
PCC measurements may follow Rel’8/9 intra-frequency mobility measurements. In this case, there are two kinds of options for SCC mobility measurements. Option 1 is to follow Rel’8/9 intra-frequency mobility measurements.  Option 2 is to loose SCC measurement, because the measurements may be estimated based on the measurements of PCC when the interval between F1 and F2 is smaller than a threshold [4].  The performances of two options need to be estimated by simulation.  For MM of de-activated CCs, the inter-frequency measurements may be one option, but the performances and the other options  are needed to research further by simulation.

2.1.1.2 For CM measurement requirements 

The purpose of CM is to serve for packets scheduling and load balance.  Based on the changes of the traffic volume of the UE and the load of some carriers, some CC may be activated or de-activated. Therefore networks need to know the link quality of the CCs in time.  In LTE, the link quality of carriers is estimated by the reported mobility measurements and CQI etc. In the case of CA, it may not be enough for CM only depending on MM measurements and CQI etc.  For example, when event trigger measurement scheme is configured, for some period, because the link quality is better, there is not report for MM. But for CM, some measurements may be needed.   Therefore,  the measurement requirements of PCC, activated SCC and de-activated SCC for CM need to be estimated by simulation further.

2.1.2 Only one CC is activated

Fig.2 One CC is activated in the scenario1

2.1.2.1 For MM measurement requirements 

The activated CC measurement for MM may follow intra-frequency mobility measurements in Rel’8/9. The de-activated F2 and F1*/F2* measurements for MM are the same as in 2.1.1.1. 

2.1.2.2 For CM measurement requirements 

For CM measurement requirements, the viewpoints are the same as in 2.1.1.2.
2.2 In Scenario 2 
The topology is illustrated in the annex denoted #2.

2.2.1 Both CC are activated

Fig.3 Both CCs are activated in the scenario2

2.2.1.1 For MM measurement requirements

The mobility measurements of both F1 and F2 may follow the intra-frequency mobility measurements in Rel’8/9. The de-activated F1*/F2* measurements for MM are the same as in 2.1.1.1. 
2.2.1.2 For CM measurement requirements

For CM measurement requirements, the viewpoints are the same as in 2.1.1.2.
2.2.2 Only F1 is activated

Fig.4 One CC is activated in the scenario2

2.2.2.1 For MM measurement requirements

The MM measurement requirements for F1 may follow the intra-frequency MM measurements in Rel’8/9. The de-activated F2 and F1*/F2* measurement requirements for MM are the same as in 2.1.1.1. 

2.2.2.2 For CM measurement requirements

For CM measurements of F1 may follow the viewpoints in 2.1.1.2. For F2, if the UE locates in only the F1 coverage and far from F2 coverage, the measurements of F2 for CM are not needed, because the measurements of F2 RS can not be measured. Else, the measurements of F2 and F1* need to be researched further. When only F2 is activated, the corresponding measurement requirements for MM and CM are the same as in 2.2.2.1 and in 2.2.2.2 respectively. 
2.3. In Scenario 3 

The topology is illustrated in the annex denoted #3.

2.3.1 Both CC are activated

Fig.5 Both CCs are activated in the scenario3
2.3.1.1 For MM measurement requirements
The measurement requirements for F1 and F2 may be followed intra-frequency measurement requirements for MM in Rel’8/9. The de-activated F1*/F2* measurements for MM are the same as in 2.1.1.1. 
2.3.1.2 For CM measurement requirements
For CM, the measurements of activated and de-activated CCs may follow the viewpoints in 2.1.1.2.  
2.3.2 Only one CC is activated 

Fig.6 One CC is activated in the scenario3
2.3.2.1 For MM measurement requirements
The measurement requirements of F1 for MM may follow intra-frequency measurement requirements for MM in Rel.8/9. The de-activated F2/F1* measurements for MM are the same as in 2.1.1.1. 
2.3.2.2 For CM measurement requirements 
For F1, the measurements for CM may follow the viewpoints in 2.1.1.2. The accurate measurement interval of F1* and F2 needs to be researched by simulation. If the UE locates the regions covered by F1 and far from the edge of the cell covered by F2, the measurements of F2 for CM are not needed, because the F2 RS signal is too low to measure. Else, the measurements of F2 for CM need to be researched further. 

When only F2 is activated and F1 is de-activated, the measurement requirements for MM and CM are same as above discussion. If UE locates only in F2 coverage and far from F1 coverage, the measurements of F1 for CM are not needed because the F1 RS is too low to measure. Else, the measurements of F1 for CM need to be researched further. 

3 Simulation requirements for de-activated and SCC carrier measurements
In [1], for the simulation in the three scenarios, the following effects are discussed: including mobility management, service and traffic model, UE velocity, network load and layout.  In order to convenience for comparing different simulation results among different companies, it is better to unify the following schemes, because different scheduling, power control and handover will conduce different simulation results. 

· Scheduling schemes in the scenario of CA 
· Power control schemes in the scenario of CA
· Handover schemes in the scenarios of CA

In order to estimate the performance of measurement schemes of the activated CCs and de-activated CCs for MM and CM, the following evaluation targets are proposed.

· Handover  performance 

· User throughput
· Spectrum efficiency
· UE power consumption 
· Signaling  complexity 
4 Conclusions

In this contribution, the measurement and simulation requirements for scenario 1, 2 and 3 are discussed in detail. For PCC, the measurement requirements for MM may re-use intra-frequency measurements in Rel’8/9. 
For CM, the measurement requirements of PCC, activated SCC and de-activated SCC need to be estimated by simulation further.

For deactivated SCC, the measurement requirements for MM and CM are depended on different scenarios and need to be researched further by simulation.  
In order to convenience for comparing different simulation results among different companies, the corresponding algorithms which will be unified and simulation targets are suggested. 
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Annex:

Table 1 Carrier aggregation deployment scenarios 1-4 (F2 > F1).
	#
	Description
	Example

	1
	· F1 and F2 cells are co-located and overlaid, providing nearly the same coverage.

· Both layers provide sufficient coverage and mobility can be supported on both layers.

· Likely scenario when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc.

· It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image1.emf]F1 F2



	2
	· F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss.

· Only F1 provides sufficient coverage and F2 is used to provide throughput. Mobility is performed based on F1 coverage.

· Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc.

· It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image2.emf]

	3
	· F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased.

· F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage.

· Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc.

· It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
	
[image: image3.emf]

	4
	· F1 provides macro coverage and on F2 RREs are used to provide throughput at hot spots.

· Mobility is performed based on F1 coverage.

· Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc.

· It is expected that F2 RRE cells can be aggregated with the underlying F1 macro cells.
	
[image: image4.emf]
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