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Background
In R1-1801304, it is communicated that RAN2 agreed to introduce a new ‘fast SCell activation state’ with the following characteristics:
· 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

Additionally, RAN2 requested 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.
In the remaining of this contribution, we analyze the RAN1 specification impact of the new state.
CSI feedback periodicities




In current specification, there is flexibility for the periodicity of reporting CQI/PMI/RI. The periodicity of these reports is driven by parameters  (derived from cqi-pmi-ConfigIndex) and  (derived from ri-ConfigIndex). The value of  can be as small as 2ms, and up to 160ms. Similarly, the periodicity of RI can is defined as a multiplicative factor of , with values between 1 and 32.
If the UE is configured with very frequent CSI feedback, the power savings of the new state with respect to deactivated state would vanish, thus defeating the whole purpose of this feature. From RAN1 perspective, it is recommended that periodicities smaller than [40ms] are not configured for new state.
Proposal 1: The CSI feedback periodicity in new state should be no smaller than [40ms]. 
Upon transition to active mode, the UE is not expected to receive a new RRC Reconfiguration. At the same time, the eNB may benefit from denser CSI reporting interval in active mode, since the power impact in this state is smaller. Thus, we recommend RAN2 to define new RRC IEs to provide with separate periodicities in active/new state.
Proposal 2:  RAN1 recommends RAN2 to introduce new set of parameters cqi-pmi-ConfigIndex-newState and ri-ConfigIndex-newState that only apply during new state. Legacy cqi-pmi-ConfigIndex/ ri-ConfigIndex apply in active mode.

CSI subframe set
The support of two CSI subframe sets would double the feedback periodicity for the new state, thus also approximately doubling the power consumption in this state. We propose not to support CSI subframe sets in new state.
Proposal 3: The UE assumes single subframe set when operating in new state.

CSI feedback mode
For periodic CSI reporting, the following modes are supported:

	
	
	PMI Feedback Type

	
	
	No PMI
	Single PMI

	PUCCH CQI
Feedback Type
	Wideband
(wideband CQI)
	Mode 1-0
	Mode 1-1

	
	UE Selected
(subband CQI)
	Mode 2-0
	Mode 2-1



Since the type of CSI may depend on many factors (e.g. cell loading, channel selectivity) that are not expected to change between active and new state, we recommend to keep the same CSI feedback mode.
Proposal 4: The CSI feedback mode is kept the same across active and inactive modes.

Support of discovery signals
In case SCell is configured with discovery-signal-based RRM measurements, then the CRS measurements are not available in every subframe. Although CSI measurements can be based on DRS, RAN1 needs to change the specification of CSI reference subframe to match the DRS periodicity.
Proposal 5: If RAN2 introduces support for discovery-signal-based RRM measurements in new state, the CSI reference subframe for CSI feedback in subframe n is the latest DRS subframe before n-4. 

Applicability to DMRS-based TM
The LS from RAN2 asks RAN1 to define CRS-based CSI feedback. In many cases, however, the UE may be configured in a transmission mode with CSI feedback based on CSI-RS (e.g. in massive MIMO deployments). Even in this case, a ‘rough’ CSI based on CRS would enable the eNB to schedule some data while it collects the complete CSI (based on CSI-RS or SRS). Thus, we propose that for TM9/TM10, the UE reporting in new state is equivalent to that of UE without PMI/RI reporting in TM9 (i.e., UE not configured with pmi-RI-Report).  
Proposal 6: For TM9/TM10, the CSI feedback in new state is based on transmit diversity/single antenna port (port 0) transmission scheme.

Summary
In this contribution we analyzed the PHY impact of SCell new state. The following proposals are made:
Proposal 1: The CSI feedback periodicity in new state should be no smaller than [40ms]. 
Proposal 2:  RAN1 recommends RAN2 to introduce new set of parameters cqi-pmi-ConfigIndex-newState and ri-ConfigIndex-newState that only apply during new state. Legacy cqi-pmi-ConfigIndex/ ri-ConfigIndex apply in active mode.
Proposal 3: The UE assumes single subframe set when operating in new state.
Proposal 4: The CSI feedback mode is kept the same across active and inactive modes.
Proposal 5: If RAN2 introduces support for discovery-signal-based RRM measurements in new state, the CSI reference subframe for CSI feedback in subframe n is the latest DRS subframe before n-4. 
Proposal 6: For TM9/TM10, the CSI feedback in new state is based on transmit diversity/single antenna port (port 0) transmission scheme.
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