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1. Introduction

The RRM impacts of enhancing CA utilization have been discussed in last RAN4 meeting. An LS [1] on LTE CA SCell new state agreements was sent from RAN2 and the followings are stated.
	During RAN2#100 meeting, RAN2 has agreed to introduce a new SCell state in RRC_Connected mode (tentatively called a “fast SCell activation state”) that allows to reduce latency for SCell activation compared to activation latency from (legacy) SCell deactivated state to (legacy) SCell activated state.

The following RAN2 agreements characterize the new ‘fast SCell activation state’:

· Transition between the existing SCell states and the new SCell state is done via MAC CE 

· UE can be configured to provide periodic CRS-based CQI reporting in the new SCell state

· UE is not required to perform PDCCH monitoring in the new SCell state

The CQI/PMI/RI reports in the new ‘fast SCell activation state’ are to be usable by the eNB to start scheduling on SCell after transitioning into SCell activated state.
In RAN2 understanding, this will have some impacts to RAN1 and RAN4 specifications. Therefore, RAN2 would respectfully request the RAN1/4 to work on the following aspects:

· RAN1 to specify CRS-based CQI/PMI/RI reporting details (e.g. procedures and reporting periodicities) for the new SCell state in CRS-based transmission modes 

· RAN4 to specify, if needed, delay and interruption requirements for state transitions between the new SCell state and legacy SCell states 

· RAN4 to specify, if needed, accuracy requirements for the CRS-based CQI reporting in the new SCell state


This contribution provides the discussion on the potential delay and interruption requirements for state transitions between the new SCell state and legacy SCell states.
2. Discussion
According to the agreements on enhancing CA utilization in [1], the delay and interruption requirements for state transitions are discussed.
In deactivated state, UE needs to perform RRM measurements on SCC according to the configured SCell measurement cycle for mobility purpose. When SCell measurement cycle is shorter than 640ms, no interruption is allowed on PCell or any activated SCell if allowInterruptions is not configured. In this case, the SCell RF shall be always activated. When SCell measurement cycle is 640ms or longer, an interruption of up to 0.5% probability of ACK/NACK missing is allowed on PCell or any activated SCell due to RRM measurements. In this case, the SCell RF is allowed not to be always activated.
In new SCell state, UE need to perform CRS based CQI periodic measurements with system bandwidth. The CQI reporting periodicities rely on RAN1 discussion. However, the CQI reporting period assumed in RAN2 is within tens of milliseconds or hundreds of milliseconds, and is quite possible to be shorter than 640ms. Hence, the RF chain for the new state SCell can be assumed to be always activated with system bandwidth.
For state transitions, the following four cases shall be considered for new SCell state:

1) From new SCell state to legacy SCell deactivated state
2) From legacy SCell deactivated state to new SCell state
3) From new SCell state to legacy SCell activated state
4) From legacy SCell activated state to new SCell state

The delay and interruption requirements for these four cases can be summarized in Table 1
Table 1: Delay and Interruption Requirements for State Transitions
	Case
	Delay requirements
	PCell Interruption

	From
	To
	
	

	New SCell state
	Legacy SCell deactivated state
	8ms for MAC CE processing
	· 1ms for inter-band

· 5ms for intra-band (2ms for RF retuning and 3ms for AGC settling)

	Legacy SCell deactivated state
	New SCell state
	20ms + CQI reporting period (20ms for MAC CE processing, RF retuning and AGC settling)
	· 1ms for inter-band

· 5ms for intra-band (2ms for RF retuning and 3ms for AGC settling)

	New SCell state
	Legacy SCell activated state
	8ms for MAC CE processing
	No interruption

	Legacy SCell activated state
	New SCell state
	8ms for MAC CE processing
	No interruption


Proposal 1: For new SCell state related state transitions, the delay and interruption requirements in Table 1 are suggested to be considered.
3. Conclusions

This contribution provides our analysis on the delay and interruption requirements for enhancing CA utilization. The following proposal is given: 
Proposal 1: For new SCell state related state transitions, the delay and interruption requirements in Table 1 are suggested to be considered.
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