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1 Introduction

In [1], UE RRM capabilities for support of event triggering and reporting criteria in RRC_CONNECTED state for carrier aggregation (CA) were discussed. In the contribution, we discuss the related issues further.
2 Discussion
2.1 Capabilities for Support of Event Triggering and Reporting Criteria in Rel-8/9
In Rel-8/9, the maximum number of events in RRC_CONNECTED state is defined as follows [2]:
The UE shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1. For the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter frequency cells, and inter-RAT per supported RAT, the UE need not support more than 21 reporting criteria in total. 

Table 8.2.2-1: Requirements for reporting criteria per measurement category

	Measurement category
	Ecat
	Note

	Intra-frequency
	9
	E-UTRA intra-frequency cells

	Inter-frequency
	7
	E-UTRA inter-frequency cells

	Inter-RAT (E-UTRAN FDD or TDD, UTRAN FDD, UTRAN TDD, GSM, cdma2000 1 x RTT and HRPD)
	5
	Only applicable for UE with this (inter-RAT) capability. This requirement (Ecat = 5) is per supported RAT.


2.2 Maximum number of events in RRC_CONNECTED state in CA

For carrier aggregation, multiple component carriers are introduced as the serving cells. The update and new events in CA are also specified in TS 36.331[3]. The notations A1-6 and B1-2 correspond to the events in CA are listed as following: 
Event A1 (Serving becomes better than threshold)

Event A2 (Serving becomes worse than threshold)

Event A3 (Neighbour becomes offset better than PCell)

Event A4 (Neighbour becomes better than threshold)

Event A5 (PCell becomes worse than threshold1 and neighbour becomes better than threshold2)

Event A6 (Neighbour becomes offset better than SCell)

Event B1 (Inter RAT neighbour becomes better than threshold)

Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2)
In Rel-8/9, Ref[4] provided an exemplary list of measurements which could be configured in parallel, then the contribution was revised in [5] and the corresponding CR[6] was agreed. In [4] the following table which presents the intra-frequency cells reporting criteria is listed as following.
Table 1. Example of intra-frequency cells reporting criteria: total = 9 [4]
	Reporting criteria/event
	Number of reporting criteria required
	Comments

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

	A3: Cell global ID (CGI) reading attempt 
	1
	

	A5: Radio link failure (RLF) preparation on
	1
	

	A1: RLF recovery preparation off
	1
	

	A2: Measurement gap activation for Inter frequency/IRAT measurements
	1
	

	A1: Measurement gap deactivation off for Inter frequency/IRAT measurements
	1
	

	Observability 
	2
	Any of A1-A5 events can be used.


Based on the contributions [4] [5] and [6], we analyze the reporting criteria supported in parallel in CA scenario. 
(1) For the cells on the frequency associated with PCell, we suggest that the number of reporting criteria related to these cells can be kept as intra-frequency measurement category in Rel-8/9, i.e., 9. 
(2) For the cells on the frequency associated with SCell, there is a consensus that the measurement on the configured SCC associated with SCell can be performed without gaps. Thus measurements on these carriers can belong to the intra-frequency measurement category. 
· A new event A6 is introduced to CA scenario. The event A6 can be configured for SCell and it is alike event A3 for PCell. Thus the event A6 can be regarded as a kind of reporting criteria required for SCell(s).
· RAN2 has concluded not to introduce SCell RLM in Rel-10 specifications [7], thus the reporting events or criteria related with SCell RLF can be omitted.
· The events A2/A1 also can be applied for the frequencies associated with SCell(s). The event A2 can be used for measurement gaps activation for inter-frequency/IRAT measurements or the SCell management (e.g., SCell de-configuration).Similar event A1 can be used for the measurement gaps deactivation for inter-frequency/IRAT measurements or the SCell management (e.g., SCell configuration)  Of cause, we admit that it is implement-dependent.
The following Table2 gives an example of a list of reporting criteria related to the frequency associated with SCell. Whether event A6 is used for CGI reading attempt in ANR is early to make a decision, thus the number of reporting criteria of the frequency associated with SCell is 7 or less.
Consequently the number of intra-frequency reporting criteria can be increased to 16(9 for PCell and 7 for SCell) or less in case two component carriers is configured. 
Table 2. an example of a list of reporting criteria related to frequency associated with Scell
	Reporting criterio/event
	Number of reporting criteria required
	Comments

	A6: Handover triggering
	2
	Different combination of parameter settings (e.g. TTT)

	A6: Cell global ID (CGI) reading attempt 
	1
	

	A2: Measurement gap activation for Inter frequency/IRAT measurements or cell management
	1
	

	A1: Measurement gap deactivation off for Inter frequency/IRAT measurements or cell management
	1
	

	Observability 
	2
	Any of A1, A2,A4, A6 events can be used.


Proposal1: The number of intra-frequency reporting criteria can be increased to 16 or less in case two component carriers are configured.

(3) For the non-configured component carriers, the measurements will be performed with the measurement gaps [8].The measurements on these carriers can belong to the inter-frequency measurement category.  From network point of view, the supported number of inter-frequency is kept the same as Rel-8/9, thus the number of reporting criteria related to these cells can be kept as inter-frequency measurement category in Rel-8/9, i.e., 7.

It is clear that the feature of CA has no impact on the measurement on the inter-RAT. Consequently, the total number of reporting criteria will increase from 21 to 28 in case two component carriers are configured. 
Proposal 2: The UE which is configured with SCell carrier frequency needs not support more than 28 reporting criteria in case two component carriers are configured.
3 Conclusion
This contribution provides a discussion of the support of event triggering and reporting criteria in RRC-connected mode in CA, the proposal is given as follows: 
Proposal1: The number of intra-frequency reporting criteria can be increased to 16 or less in case two component carriers are configured.

Proposal 2: The UE which is configured with SCell carrier frequency needs not support more than 28 reporting criteria in case two component carriers are configured.
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