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1. Introduction
In the RAN4#75, RRM requirements for 4CC CA to be specified in TS36.133 were discussed. Although RAN4 agreed most of them, RAN4 did not reach a consensus on the following respective measurement requirements;

· Requirements for reporting criteria
· Requirements for deactivated SCell measurement

In this contribution, we discuss the above two requirements.

2. Discussion

2.1. Requirements for reporting criteria
The number of reporting criteria per measurement categories and the total number of reporting criteria which a UE shall be capable of monitoring in parallel are defined in table 8.2.2-1 in section 8.2 of TS36.133. In Rel-8, these numbers were specified by assuming adequate operation provided in [1]. In Rel-10, carrier aggregation was introduced and these numbers were discussed in the similar way as Rel-8. Since SCell carrier frequencies are treated as intra frequency, the total number for a UE configured with one SCell was increased by 9 [2]. In Rel-12, in the same way as 2CC CA, the total number for a UE configured with two SCells was increased by 9 due to introduction of 3CC CA in Rel-12. In Rel-13, we discuss the total number for a UE configured with three SCells and the necessity of increasing the total number in the same way as 2CC CA. Since many new features are introduced in recent releases, we again analyze the number of reporting criteria which a UE shall be support in CA scenario based on an example.

Based on the analysis in [1], we list an example of reporting criteria for intra frequency in Table 1. Note that we focus on the intra frequency case since the increase in the number of SCells impacts on the measurement criteria for intra frequency only. First, we analyze the same cases analyzed in Rel-8 for PCell in [1], which are listed in case 1 - 6 in Table 1. Handover is mainly used for mobility purpose and SCell does not support RLF related procedure. Thus, we would not need to consider case 1, 3 and 4 for SCell. On the other hand, measurement gap activation/deactivation procedures are needed for cell management on not only PCC but also SCC, and CGI reporting of cells on SCC are also required. Therefore, the same requirements for PCell in Case 2, 5 and 6 are applied for those in Case 2, 5 and 6 for SCell. Second, we focus on SCell specific case, i.e., the case 7. If there is another cell on SCC whose channel quality is better than the configured SCell, it is better to change SCell. For this purpose, event A6 is configured. Finally, we focus on new features not considered in Rel-8. For example, LoCation Service and Discovery signals were specified in Rel-9 and Rel-12, respectively. When NW operates these features, additional measurement configurations are configured (case 8 and 9). 

Table 1: Example of reporting criteria for intra frequency
	case
	Measurement purpose
	Reporting criteria and number of reporting criteria required
	Comments

	
	
	PCell
	SCell
	

	1
	Handover triggering
	Event A3: 2
	
	Different combination of parameter settings (e.g. TTT)

	2
	CGI reading 
	Periodic: 1
	Periodic: 1
	

	3
	RLF preparation on
	Event A5: 1
	
	

	4
	RLF recovery reparation off
	Event A1: 1
	
	

	5
	Measurement gap activation or SCell  release
	Event A2: 1
	Event A2: 1
	

	6
	Measurement gap deactivation off
	Event A1: 1
	Event A1: 1
	

	7
	SCell change 
	
	Event A6: 2
	Different combination of parameter settings (e.g. TTT)

	8
	Strongest cell reporting
	Periodic: 1
	Periodic: 1
	

	9
	CSI-RS based measurement
	Event C1 or C2: 1
	Event C1 or C2: 1
	

	
	Observability 
	2
	2
	Any criteria can be used.


The above analysis demonstrates that it would be possible that the number of the measurement criteria configured for one SCell becomes nine. In case of the more than 2 CC CA, the required number of the measurement criteria per one SCell does not depend on the number of the configured SCells. Consequently, it is reasonable that the total number for a UE configured with three SCells increases in the same way as 2CC CA regardless of the number of the configured SCell, that is, it should be increased by 9 in proportion to the number of SCell.

Observation 1: It would be possible that the number of the measurement criteria configured for one SCell becomes nine. 
Proposal 1: Increase the total number for a UE configured with three SCells in the same way as 2CC CA
2.2. Requirements for deactivated SCell measurement
In terms of user throughput, it is important that a cell in a better condition, e.g. better RSRP, RSRQ and/or so on, should be configured. Since NW uses measurement report in order to recognize the condition of cells, it is important that UE sends the measurement report containing information of configured cells. This concept does not depend on the number of configured SCells. Therefore, even if three SCells are configured, deactivated SCell measurement should not be applied to the activated SCells.

Proposal 2: Not apply deactivated SCell measurement to the activated SCells.

3. Conclusion
In this contribution, we discussed the following two requirements for 4 CC CA.

· Requirements for reporting criteria
· Requirements for deactivated SCell measurement

Our proposals and observation are summarized as below:

Observation 1: It would be possible that the number of the measurement criteria configured for one SCell becomes nine. 

Proposal 1: Increase the total number for a UE configured with three SCells in the same way as 2CC CA

Proposal 2: Not apply deactivated SCell measurement to the activated SCells.
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