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1 Introduction

How to define the measurement requirements of the deactivated SCC in case of CA is one of the issues in RAN4. In the contribution, we give our considerations on the RRM core requirements of the deactivated SCC based on the existing simulation results.
2 Discussion
Although the measurement period range for the deactivated SCC is currently being studied in RAN4, some simulation results from some companies have shown some indication. Our simulation results in [1] indicated that in scenario1 and scenario 2, the measurement period of deactivated SCell can be relaxed to 3200ms and in scenario3, the measurement period of deactivated SCell can be relaxed to the value between 800ms and 3200 ms under the agreed simulation assumptions [2]. The measurement period of the deactivated SCC varies in different scenarios. 

In LTE Rel-8/9, the state “when no DRX is used” means the state: 1) DRX parameters are not configured; or 2) DRX parameters are configured but UE is actually “active”. The state “when DRX is used” is defined as otherwise. We assume that the above definition of different states can be also applied for CA scenario. There is a consensus in RAN2 that common DRX is regarded as baseline, i.e. UE applies the same DRX operation to all configured carriers. Thus we analyze the following cases when the SCell has been deactivated.

Case1: when no common DRX is used

Case2: when short common DRX cycle is used

Case3: when long common DRX cycle is used
2.1 Case1: when no common DRX is used
For the measurement on PCC and activated SCC, when no common DRX is used, we suggest that the measurement period of intra-frequency measurement when no DRX is used in Rel-8/9 can be applied (i.e. 200ms). We know that the state “when no DRX is used” contains two cases: a) no DRX is configured and b) DRX is configured. For the deactivated SCC, the analysis of its measurement requirement should consider two cases shown as the following.
· If the common DRX is not configured, the measurement requirements of deactivated SCC can be set one single value (e.g., [X ms]). The method inherits the definition of the measurement period for intra-frequency when no DRX is used in Rel-8/9. As [2] indicated, in scenario1 and scenario 2 the measurement period of deactivated SCC can be relaxed to 3200ms and in scenario3, the measurement period of deactivated SCC can be relaxed to the value between 800ms and 3200 ms under the current simulation assumptions. The measurement period of deactivated SCC can be a trade-off between the relatively loose scenarios and the more stringent scenario. Naturally the specific value of the deactivated SCC measurement period can be achieved when the simulation work is completed in RAN4. 

· If the common DRX is configured, the measurement requirements of the deactivated SCC can be defined by two approaches: setting one single measurement period or being scaled by the configured common DRX cycle. The state “when no DRX is used” means that traffic data activity on the PCell and active SCell would not be low. If the latter approach (i.e. being scaled by the configured common DRX cycle) is adopted, in the case that the long common DRX cycle is configured, for example DRX cycle length is 1.28s, the corresponding measurement period of the deactivated SCC would be scaled by the long DRX cycles as Rel-8/9. The long measurement period would degrade the mobility performance. We suggest that it is reasonable to set the measurement period of the deactivated SCC one single value, since intra frequency measurement period when DRX is used in Rel-8/9 is one single value (i.e., 200ms),

Proposal1: The measurement period of the deactivated SCC when no common DRX is used can be a single value.
2.2  Case2: when short common DRX cycle is used
The state “when short common DRX is used” means that the PCell and active SCell(s) are relatively inactive. We suggest that the measurement period of PCC and activated SCC can follow the intra-frequency measurement requirements in Rel-8/9 when short common DRX is used. For the deactivated SCC, if the same measurement period is applied as that of the PCC, it will have negative impact to power consumption. Further based on the RAN4 agreements that the mobility requirement will be based on PCell mobility, thus there is no motivation to define the measurement requirements of the deactivated SCC stricter than the PCell measurement activity. The measurement period of deactivated SCC can be scaled by multiple DRX cycles. There are two options:
· Option1: Defining a virtual DRX cycle for the deactivated SCC when short common DRX cycle is used. The virtual DRX cycle length can be set longer than the configured common DRX cycles. The measurement period of deactivated SCC can be scaled by the virtual DRX cycles and the scaled number of the virtual DRX cycle can remain the same as intra-frequency measurement requirements in Rel-8/9. The virtual DRX cycle can be signalled by network [3] or defined by one mapping table stored in UE. One exemplary mapping table is shown in Table 1. When common DRX cycle is configured, UE can deduce the virtual DRX cycle length according to the mapping table. The DRX number is as same as R8/9. It should be noted that the mapping table in this contribution only illustrates the basic idea. The specific value of the virtual DRX cycle length needs careful consideration based on the simulation results of measurement period range of the deactivated SCC. 

                                         Table 1. Mapping table for measurement period of the deactivated SCC 

	Common DRX
	Virtual DRX cycle length (s)
	Virtual DRX Number
	Tmeasure (s) (DRX cycles)

	<=0.04
	N/A
	N/A
	[1.6s]

	 0.08
	[0.32]
	5
	[0.32*5]

	0.16
	[0.32]
	5
	[0.32*5]

	0.32
	[0.32]
	5
	[0.32*5]

	0.64
	[0.64]
	5
	[0.64*5]

	1.28
	[1.28]
	5
	[1.28*5]

	2.56
	[2.56]
	5
	[2.56*5]


· Option2: The measurement period of deactivated SCC can be scaled by multiple N DRX cycles where N may be bigger than 5. In other words, it can increase the scaled number of DRX cycles to define the measurement period of deactivated SCC compared with intra-frequency measurement in Rel-8/9. The appropriate DRX cycle number can be considered based on RAN4 simulation results on deactivated SCC measurement period. Table 2 below illustrates the method. It should be noted that Table 2 only illustrates the basic idea. The specific value of the virtual DRX number in the table needs careful consideration based on the simulation results of measurement period range of the deactivated SCC.
                                                Table 2. Virtual DRX number for the deactivated SCC
	Common DRX
	Virtual DRX Number
	Tmeasure (s) (DRX cycles)

	<=0.04
	N/A
	[1.6s]

	0.08
	[20]
	[0.08*20]

	0.16
	[10]
	[0.16*10]

	0.32
	[5]
	[0.32*5]

	0.64
	[5]
	[0.64*5]

	1.28
	[5]
	[1.28*5]

	2.56
	[5]
	[2.56*5]


Proposal2: The measurement period of deactivated SCC when short common DRX is used is less strict compared with intra-frequency measurement in Rel-8/9.
2.3 Case3: when long common DRX cycle is used
The state “when long common DRX is used” means that the PCell and active SCell(s) are inactive. We suggest that when long common DRX cycle is used, the measurement period of PCC can follow the intra-frequency measurement requirements in Rel-8/9. From the power consumption point of view, the measurement activity is less power consumption when long DRX is ongoing. Thus the measurement requirements on the deactivated SCC can be scaled according to common DRX cycles and the number of DRX cycle can remain the same as intra-frequency measurement requirements in Rel-8/9.  

Proposal3: The measurement period of deactivated SCC when long common DRX cycle is used can be scaled by common DRX cycles as defined in Rel-8/9
3 Conclusion
In this contribution we give our considerations on core measurement requirements of deactivated SCC in CA scenario. Based on the above analysis, we propose
Proposal1: The measurement period of the deactivated SCC when no common DRX is used can be a single value.

Proposal2: The measurement period of deactivated SCC when short common DRX is used is less strict compared with intra-frequency measurement in Rel-8/9.
Proposal3: The measurement period of deactivated SCC when long common DRX cycle is used can be scaled by common DRX cycles as defined in Rel-8/9.
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