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1 Introduction

RAN WG2 has agreed “Will not have CQI like measurements on deactivated CC’s. Further measurement detail FFS.” In our understanding, the subsequent question will be what measurements are performed on a deactivated CC. And this document would focus on the measurement detail on deactivated CC’s and relevant impact on measurement on CC activation/CC deactivation.
2 Discussion
Currently, the CQI like measurements on deactivated CC’s has been rejected, for the reason that it is more energy consuming than RSRP/RSRQ measurement. 
So, there are still 2 alternatives to consider.
· Alternative 1: No measurement is performed on deactivated CC;

· Alternative 2: the UE performs regular RSRP/RSRQ measurements on a configured but de-activated component carrier, and whose frequency, granularity and precision should be on the same or similar to intra-frequency measurements during DRX.
2.1 Alternative 1

For alternative 1, the major merits are power saving and simple implementation. However, the defect is that network has no idea of the availability of the CC to be activated upon the data arrival. If the condition of carrier component is not good enough to transmit data, the action of activation on that CC may be made in vain. We note that such a situation will delay data transmission, so impair the real purpose of CC rapid (de)activation mechanism. Consequently, the system requirement is that network needs the UE’s  measurement performance must be reliable enough to enable network be aware of the availability of a deactivated CC. Whether it is acceptable that UE doesn’t perform any measurement on deactivate CC relies on the evaluation of RAN4.
Proposal 1:  Whether it is acceptable that UE doesn’t perform any measurement on deactivate CC relies on the evaluation of RAN4.
2.2 Alternative 2
The main motivation of introduction the separate activation / deactivation mechanism is saving the battery consumption and minimizing delay, enabling CCs only once large amount of data arrival and to disable them otherwise. So, our opinion is UE performs the minimize RSRP/RSRQ measurement on the configured but deactivated CC in the condition of the measurement report can guarantee the carrier component availability. And a common DRX scheme for all component carriers is agreed in the RAN2#68 meeting. Therefore, the baseline of the measurement on a deactivated CC would be the measurement period configuration should base on the common DRX. As mentioned in the email discussion “The UE is required to perform regular measurements on a configured but de-activated component carrier. The frequency, granularity and precision of such measurements should be on the same or similar level as intra-frequency measurements during DRX. Measurement reports may, if configured, be sent on any activated carrier. ” [1]
Proposal 2: The baseline is the frequency, granularity and precision of the measurement on a deactivated CC is on the same or similar level as intra-frequency measurements during common DRX. 
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Figure 2 Traffic pattern and DRX situation on aggregation CCs of case 1
Case1: UE would measure deactivated CC at least one time during each DRX cycle.

In this case, for example, network configures 3 carrier components to UE, which respective frequency is f1, f2 and f3. CC 1 is anchor CC, allowed to (de)activate other CCs. The same traffic, a kind of non-time critical busty traffic, such as FTP or HTTP, carried on anchor CC (CC1), CC2 and CC3. So, the time point and frequency of data arrival are basically same, which is identical to the figure 2. Hence, the measurement period of the anchor CC can be applied on the other de-activated CC2 and CC3. So, the baseline scheme can satisfy the battery saving purpose and the measurement report can also guarantee the carrier component availability.
Case2: UE would measure deactivated CC at least one time during multiple DRX cycle.

In such case, for example, network configures 3 carrier components to UE, which respective frequency is f1, f2 and f3. CC 1 is anchor CC, allowed to (de)activate other CCs. The UE has two services, one is interactive service; another is non-time critical busty traffic, such as FTP or HTTP, as shown in figure 2. The characteristic of interactive service is data volume is small and the frequency of data arrival is high. It is enough for the network to configure the service on the anchor CC. While the FTP or HTTP service, its characteristic is the frequency of data arrival is not as high as interactive service and the data volume are large. So, the network could active CC2 (3) and schedule all the CCs resource when the larger amount of FTP data arrival and to deactivate CC2 (3) otherwise. . In this case, the frequency of data arrival is different from the anchor CC (CC1) and CC2 (3). But the common DRX cycle configuration should meet both traffic patterns. Meanwhile, to measure the CC2 (3), UE needs to turn on the RF chain for f2 (3) if performing intra-frequency measurement. Even UE allocate the measurement gap on f1 without need re-active the RF, there would be some interruption of the data transmission on the CC in activation state and power consumption is similar with R8 inter-frequent measurement. So, If the measurement period of CC2 (3) is configured according to the common DRX cycle, it would cause surpluses battery consumption, which violates the motivation of CC (de)activation mechanism introduction. Therefore, it is better to configure the measurement period of CC2 (3) according to the frequency of data arrival of its own CC, which should be the multiple of the common DRX cycle and should take the traffic model (relevant to traffic flow template) into account.
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Figure 2 Traffic pattern and DRX situation on aggregation CCs of case 1
The following table compares the measurement period configuration based on common DRX cycle and the frequency of data arrival of its own CC in the case 2.
Firstly, the table in [2] could be a reference to calculate the measurement period:
Table 8.1.2.2.1.2-2: Requirement to measure FDD intra frequency cells [2]
	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


Assuming the common DRX of the CCs is 0.03s, which is based on service only carried on anchor CC and the service carried on all CCs. And the individual DRX cycle of service carried on the CCs is 0.09s. So, the different measurement period is figured out.
Table 1: measurement period comparison on de-activation CC
	measurement period on CC2 (3)
	measurement period configuration based on common DRX cycle
	measurement period configuration based on the frequency of data arrival of its own CC

	Case 1
	450ms
	450ms

	Case 2
	200ms
	450ms


Proposal 3: We kindly propose RAN2 to send a LS to RAN4 to discussion and make a decision on how to configure the measurement period of de-activated CC. 
 Currently, the UE measurement interval for a cell is constant according to different DRX configuration, such as, no- DRX or different DRX cycles. In case of the LTE-A CA scenario,  the more frequent UE measure, the quicker it will find the availability of  a particular component carriers and the faster eNB can activate the deactivated component carriers. But obviously, that will cause UE more measurement thus it leads to more UE consumption as well. So if the measurement interval could be adjustable according to different radio condition will be of advantage for in time component carriers activation as well as UE power saving.

Proposal 4: We kindly propose RAN2 to send a LS to RAN4 to discussion whether UE measurement interval for component carriers need be adjustable according to different radio conditions.

3 Conclusions
Proposal1: Whether it is acceptable that UE doesn’t perform any measurement on deactivate CC relies on the evaluation of RAN4.
Proposal 2: The baseline is the frequency, granularity and precision of the measurement on a deactivated CC is on the same or similar level as intra-frequency measurements during common DRX. 
Proposal 3: We kindly propose RAN2 to send a LS to RAN4 to discussion and make a decision on how to configure the measurement period of de-activated CC. 
Proposal 4: We kindly propose RAN2 to send a LS to RAN4 to discussion whether UE measurement interval for component carriers need be adjustable according to different radio conditions.
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5 Annex

5.1File Transfer Protocol Model [3]
File transfer traffic is characterized by a session consisting of a sequence of file transfers, separated reading times. Reading time is defined as the time between end of transfer of the first file and the transfer request for the next file. The packet call size is therefore equivalent to the file size and the packet call inter-arrival time is the reading time. A typical FTP session is shown in Figure 3. 
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Figure 3: FTP traffic patterns

Table 1 provides the model parameters for FTP traffic that includes file downloads as well as uploads .In the case of file uploads, the arrival of new users is Poisson distributed and each user transfers a single file before leaving the network. 

	Component
	Distribution
	Parameters
	PDF

	File 
size (S)
	Truncated Lognormal
	Mean = 2 Mbytes

SD = 0.722 Mbytes

Max = 5 Mbytes
	
[image: image4.wmf](

)

0

,

2

2

ln

2

exp

2

1

³

-

-

=

ú

ú

û

ù

ê

ê

ë

é

x

x

x

x

f

s

m

s

p


[image: image5.wmf]45

.

14

,

35

.

0

=

=

m

s


if x>max or x<min, discard and generate a new value for x

	Reading 
time (Dpc)
	Exponential
	Mean = 180 sec.
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Table 1: FTP traffic parameters
5.2 Gaming Traffic Model [3]
	Component
	Distribution
	Parameters
	PDF

	
	DL
	UL
	DL
	UL
	

	Initial packet arrival
	Uniform
	Uniform
	a = 0,

b = 40 ms
	a=0,

b=40 ms
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	Packet arrival time

	Extreme
	Extreme
	a = 50 ms,

b = 4.5 ms

	a = 40 ms,

b = 6 ms
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	Packet size
	Extreme
	Extreme
	a = 330 bytes,

b = 82 bytes

	a = 45 bytes, b = 5.7 bytes
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Gaming is a rapidly growing application embedded into communication devices, and thus wireless gaming needs to be considered.  Games in different genre, such as First Person Shooter (FPS), Role Play Game (RPG), etc., show dramatic different traffic behaviours. FPS model is recommended to represent the gaming traffic model in this document because it posts additional requirements to the system performance, such as real time delay with irregular traffic arrivals. The parameters of initial packet arrival time, the packet inter arrival time.
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