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1 Introduction
In RAN2 #70 meeting, Carrier Aggregation (CA) is defined as the aggregation of serving cells on different carriers: one PCell and one or more SCells. There are also some documents discussing the relationship between Pcell and serving cell [1-2]. In this document, we discuss how to model the RRC so as to introduce CA functions in Rel-10, with the minimal specification change.
2 Discussion
Examination on RRC functions
It is our understanding that the reason to have CA function in LTE Rel-10 is bandwidth extension for 1Gbps. Given the current agreements of Pcell and Scell in the past meetings, we have the following observations:
- SI of Scell is transmitted by dedicated RRC signalling.
- RACH only takes place on the Pcell.
- PUCCH only transmits over the Pcell.
- Radio link failure (RLF) only takes place on the Pcell.
- NAS information is taken from the Pcell.
After analyzing the current RRC specification, our findings are listed the following table.
	RRC function
	Care-of cell
	Note

	5.2
System information
	Pcell
	

	5.3.3
RRC connection establishment
	cell-agnostic
	Scell is configured after RRC connection is established.

	5.3.4
Initial security activation
	Pcell
	Physical cell ID and frequency band are input parameters of KeNB

	5.3.5
RRC connection reconfiguration
	cell-agnostic
	

	5.3.6
Counter check
	cell-agnostic
	

	5.3.7
RRC connection re-establishment
	cell-agnostic
	

	5.3.8
RRC connection release
	cell-agnostic
	

	5.3.9
RRC connection release requested by upper layers
	cell-agnostic
	

	5.3.10
Radio resource configuration
	Pcell, Scell 
	e.g., SRS

	5.3.11 RLF
	Pcell
	

	5.4 Mobility
	Pcell
	

	5.5 Measurement
	Pcell, Scell
	


It seems obviousthat the C-plane functions are cell-agnostic or performed upon Pcell only. Scells are used for U-plane functions, such as radio resource configuration and Scell measurement. Therefore, although the stage-2 agreement is to have multiple serving cells (one Pcell and one or more Scells) in the stage 3 for CA operation, we suggest to keep the one serving cell principle in RRC stage-3 implementation unless explicitly stated.
Proposal #1: Pcell is serving cell in stage-3 specification.
Proposal #2: Scell is defined for bandwidth aggregation. Only U-plane function is performed upon Scell.
Discussion on measurement event generalization
Regarding of measurement events, RAN2 agrees to generalize the events for CA operations. In our understanding, the original use cases of measurement events are for mobility management. However, in Rel-10, the measurement events can be used for Scell management as well. For the generalization, two possible modification options can be considered:
- Option-1: define a new measurement event for Scells
- Option-2: generalize the definition of “serving”

Option-1 is easier to understand and clear [2]. However, new measurement events should be defined. As for Option-2, we can try to generalize the term “serving” to cover both “serving cell” and “Scell”. In the MeasObejctEUTRA IE, a parameter, carrierFreq, can used to specify the frequency of serving cell (i.e., it could be Pcell or Scell). Since no ASN.1 modification is required for the generalization of measurement event A1, A2 and A3, we prefer Option-2. Of course, a new measurement event is required to be defined for A3-PCC.
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Proposal #3: No stage-3 new events are required for the generalization of event A1, A2 and A3.
3 Conclusion
Based on the above discussion, our suggestions are listed as follows:
Proposal #1: Pcell is serving cell in stage-3 specification.
Proposal #2: Scell is defined for bandwidth aggregation. Only U-plane function is performed upon Scell.
Proposal #3: No stage-3 new events are required for the generalization of event A1, A2 and A3.
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