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1 Introduction
RAN4 has received an LS from RAN2 capturing the RAN2 agreements related the enhancement of SCell activation under the LTE Rel-15 WI on enhanced CA utilization [1]. 
RAN4 has been requested to specify the requirements to support the introduction of the new SCell activation state. In this contribution we analyse the necessary requirements related to the new SCell activation state needed in the RAN specifications.
2 Summary of RAN2 Agreements
RAN2 has introduced a new SCell state in RRC CONNECTED which is tentatively called as a “fast SCell activation state”. According to the RAN2 agreements as communicated in the LS [1]:
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

The actions to RAN4 are:

ACTION:      RAN2 respectfully requests RAN4 to specify, if needed, 

· Delay and interruption requirements for state transitions between the new SCell state and legacy SCell states 

· accuracy requirements for the CRS-based CQI reporting in the new SCell state
In summary RAN4 needs to define requirements for activated SCell to the new state and requirements to support transition from the new state to the legacy SCell activation state. 
3 Scope of RRM Requirements
In this section we address the following main issues:

· Requirements for transition between deactivated SCell and fast SCell activation state
· Requirements for transition between the fast SCell activation and the legacy SCell activation 

· Accuracy requirements for CRS-based CQI reporting during fast SCell activation state

3.1 Transition between deactivated SCell to fast SCell activation state
The main difference between the fast SCell activation state and the legacy SCell activation state is that in the former case the UE is not required to monitor PDCCH of the SCell in the new activated state. However the UE is required to transmit a valid CRS-based CQI report to the PCell as an indication that the SCell has been activated to the new SCell activation state. The transition from the deactivated SCell to the new SCell activation state is initiated by the UE based on the MAC-CE command received from the PCell.  

In order to report a valid CQI report in the new SCell activation state the UE needs to execute the same steps, which are performed by the UE when sending valid CQI report in the legacy SCell activation state. This includes time required for processing MAC-CE command, RF switching, AGC settling, and fine tuning/tracking of time and frequency for estimating a valid CQI measurement. 
Therefore our conclusion is that the time for activating the deactivated SCell to the fast SCell activation state shall be the same as specified for the legacy SCell activation state e.g. 24 ms and 34 ms for known SCell and unknown SCell respectively.

It is also probable that the UE currently in the fast SCell activation state is moved via MAC-CE command to the deactivated SCell state. This time should be the same as defined for deactivating SCell from the legacy SCell activation state.
· Observation #1: To transmit valid CQI in the new SCell activation state the UE needs to execute the same steps performed by the UE for sending valid CQI report in the legacy SCell activation state
· Proposal # 1: The UE upon receiving a MAC-CE command (for activating to fast SCell activation state) in subframe n shall be able to activate the SCell from deactivated state to the fast SCell activation state no later than in subframe n+24 and n+34 when the SCell is known and unknown respectively.
· Proposal # 2: The UE upon receiving a MAC-CE (for deactivating SCell) in subframe n shall be able to deactivate the SCell from the fast SCell activation state no later than in subframe n+8.
3.2 Transition between fast SCell and legacy SCell activation states

The UE operating in fast SCell activation state can be moved by means of MAC-CE to the legacy SCell activation state. Upon successful transition to the legacy SCell activation state the UE shall start monitoring the PDCCH of the SCell. In fast SCell activation state the UE is already measuring the CQI so the UE after processing the MAC-CE should be able to start monitoring the PDCCH of the SCell. However the eNB will be aware of this after receiving the ACK from the UE via PCell. Also no extra time is needed for any RF tuning. Therefore the UE should be able to move to the legacy SCell activation state from the fast SCell activation state within 8 ms. According to the LS RAN1 has been asked to defined CRS-based CQI reporting with new periodicities. If the CQI periodicity is very long (e.g. more than 160 ms) then RAN4 should further assess whether an extra time (i.e. beyond 8 ms) is needed by the UE to activate the SCell to legacy SCell activation state. However RAN4 should wait for the new periodicities which RAN1 is tasked to define in their specification. 
In the other direction the UE operating in the legacy SCell activation state can be indicated by the MAC-CE to move to the new SCell activation state. Upon successful transition to the new SCell activation state the UE shall stop monitoring the PDCCH of the SCell. In this case the UE should be able to move to the new SCell activation state from the legacy SCell activation state within 8 ms.
· Observation #2: The UE can start monitoring the PDCCH of the SCell in the legacy SCell activation state after moving from the fast SCell activation state without any timing refinement or RF tuning.
· Observation #3: If the CQI reporting periodicity in fast SCell activation state is very long (e.g. more than 160 ms) then for monitoring PDCCH in the legacy SCell activation state the UE may need some extra time to refine its time and frequency tracking loops.
· Proposal # 3: The UE upon receiving a MAC-CE command (for moving to legacy SCell activation state) in subframe n shall be able to change from the fast SCell activation state to the legacy SCell activation state no later than in subframe n+8 assuming legacy CQI reporting periodicities.
· Proposal # 4: For the CQI reporting periodicity longer than the legacy ones (if introduced by RAN1) further investigate is needed to assess whether UE can meet the requirement in proposal # 3 or need some extra margin for refinement of timing and frequency of the SCell.
3.3 Impact on CQI Accuracy Requirements
As stated in the previous RAN4 LS to RAN2 that the requirements on the SCell activation involve only reporting of a valid CQI. The actual value of the CQI reported is not part of ‘core requirements’ for the SCell activation. This is because the purpose is to verify the SCell activation delay but not the accuracy of the reported CQI. Therefore also for new requirements involving the transition between the fast SCell activation state and the legacy SCell states no CQI accuracy requirements are to be specified. 
On the other hand if RAN1 will define new CRS-based CQI/PMI/RI reporting details (e.g. procedures and reporting periodicities) for the new SCell state in CRS-based transmission modes as indicated in the LS, then RAN4 should address them as part of the UE performance work in TS 36.101. The need for any new CSI reporting requirements in TS 36.101 should be assessed after the new CRS-based CQI/PMI/RI reporting schemes are introduced by RAN1.
· Observation #4: CQI accuracy requirement is not part of the valid CQI reporting in the legacy SCell activation.
· Proposal #5: No CQI accuracy requirement shall be defined for reporting valid CQI in the new SCell activation state.  

· Proposal #6: The need for any new CSI performance requirements in TS 36.101 shall be assessed after the corresponding new CRS-based CQI/PMI/RI reporting schemes are introduced by RAN1.
4 Summary

In this paper we have analysed the impact of the introduction of the new (fast) SCell activation state on the necessary requirements needed in TS 36.133. The main proposals are:
· Observation #1: To transmit valid CQI in the new SCell activation state the UE needs to execute the same steps performed by the UE for sending valid CQI report in the legacy SCell activation state.
· Observation #2: The UE can start monitoring the PDCCH of the SCell in the legacy SCell activation state after moving from the fast SCell activation state without any timing refinement or RF tuning.
· Observation #3: If the CQI reporting periodicity in fast SCell activation state is very long (e.g. more than 160 ms) then for monitoring PDCCH in the legacy SCell activation state the UE may need some extra time to refine its time and frequency tracking loops. 
· Observation #4: CQI accuracy requirement is not part of the valid CQI reporting in the legacy SCell activation.

· Proposal # 1: The UE upon receiving a MAC-CE command (for activating to fast SCell activation state) in subframe n shall be able to activate the SCell from deactivated state to the fast SCell activation state no later than in subframe n+24 and n+34 when the SCell is known and unknown respectively.
· Proposal # 2: The UE upon receiving a MAC-CE (for deactivating SCell) in subframe n shall be able to deactivate the SCell from the fast SCell activation state no later than in subframe n+8.
· Proposal # 3: The UE upon receiving a MAC-CE command (for moving to legacy SCell activation state) in subframe n shall be able to change from the fast SCell activation state to the legacy SCell activation state no later than in subframe n+8 assuming legacy CQI reporting periodicities.
· Proposal # 4: For the CQI reporting periodicity longer than the legacy ones (if introduced by RAN1) further investigate is needed to assess whether UE can meet the requirement in proposal # 3 or need some extra margin for refinement of timing and frequency of the SCell.
· Proposal #5: No CQI accuracy requirement shall be defined for reporting valid CQI in the new SCell activation state.  
· Proposal #6: The need for any new CSI performance requirements in TS 36.101 shall be assessed after the corresponding new CRS-based CQI/PMI/RI reporting schemes are introduced by RAN1.
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