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1   Background
In RAN4#86, the impact of euCA on the CQI accuracy requirements was discussed [1~5]. In the WID [6], the objectives for the performance part include

Specify necessary performance requirements related to the above-mentioned core requirements

· UE and Base Station demodulation requirements

· UE and Base Station RRM performance requirements
In this contribution, we would like to discuss the impact of euCA on the demodulation requirements.
2   Discussion

2.1   Overview of the features for euCA
The work for euCA can be categorized into four parts:
· Idle mode measurement: Dedicated CRS based RRM inter-frequency measurement will be conducted and a validity timer T331 will be defined to reduce SCell setup delay.

· Direct SCell activation: SCell can be configured directly in active state at when adding SCell at RRC reconfiguration without the additional measurement delay.

· New SCell state (Dormant SCell state): Add a new SCell state to shorten the activation delay for SCell.

· Common SCell signaling: reduce the SCell signaling overhead for cases where the configurations of multiple SCells are almost the same.

For the idle mode measurement, the new inter-frequency RRM measurement requirements would be defined potentially based on the existing idle mode inter-frequency measurement. But what kind of accuracy requirements should apply as well as the side condition needs further discussion. The potential impact on existing idle mode RRM requirement is also for further study.
For the direct SCell activation, the new activation delay and potential interruption requirements would be needed. But regarding which point defines the beginning of the SCell activation, companies had different views.
For common SCell signaling, it seems to have no RAN4 impact.

In our view, the above three aspects are relevant to UE RRM measurement behaviors, and thus have no impact on either UE or BS demodulation performance requirement.

For new SCell state, the transition delays covering Dormant SCell state -> activated state, activated state -> dormant SCell satate, dormant SCell state -> deactivated state were agreed. And it was also agreed that the interruption for transition between dormant SCell state and deactivated state is the same as the existing requirements for activated state -> deactivated state. The interruption for the transition between dormant SCell state and activated state needs more discussion.
According to RAN2 agreement, during the dormant SCell state, UE should follow
· MAC CEs used for state transitions to/from the new state

· Periodic CRS-based CQI reporting is supported in the new state

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

Here UE can be configured to periodically report CQI based on CRS in dormant SCell state. Potentially there might be some impact on CQI reporting requirements.
Based on the discussion above, firstly we would like to make the conclusion that

· Proposal 1: No additional BS or UE demodulation performance requirement is needed for euCA.

2.2   Analysis on need of new CQI reporting requirements
In the last RAN4 meeting, companies had different views on the CQI reporting and accuracy requirement. In [1], it was proposed to define a relaxed CQI accuracy requirement based on the existing 2Rx CA CQI reporting requirements with modification of adding DRX configuration. In [3], it was thought no feasible to specify CQI measurement accuracy requirements in RRM specifications for euCA. In [4], it was thought that the key point of this feature is to report a valid CQI and no CQI accuracy requirement shall be defined for valid CQI in the new SCell activation state. And the need of any new CQI performance requirements shall be assessed after the new CRS based CSI reporting schemes are introduced by RAN1.
The RAN1 latest agreements on CSI reporting are as follows:

· From RAN1 perspective, the CSI feedback periodicity in the new state can be configurable based on the complete set of legacy periodicities.

· 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. NOTE: The actual name of the parameter is up to RAN2.

· UE can operate with single CSI subframe set or multiple CSI subframe sets, which are separately configured from the CSI subframe sets in active state.

· The CSI feedback mode can be separately configured for new state and active state.

· For TM9/TM10, the CSI feedback in new state is based on transmit diversity/single antenna port (port 0) transmission scheme.
There is no final decision on the transmission mode allowed for dormant state and how to configure the transmission mode for that CQI reporting.

In our view, one purpose of reporting CQI in the dormant SCell state is to shorten the activation time by saving the time for tracking loop, channel estimation and cell searching. The other purpose is to provide as accurate CQI as possible for the initial transmission after UE enter the connected mode. The first purpose would be more important and it can be covered by the transition delay requirement from the dormant SCell state to the activated SCell state.
Depending on the RAN1 final conclusion on the CSI configuration, the new CSI reporting requirements may be needed, if the configured CSI reporting modes for dormant SCell state can cover all the transmission modes as shown in 7.2.1 of TS36.213. But if 4Rx UE is allowed to fall back to 2Rx in dormant SCell state, the reported CSI could not reflect the actual channel quality when UE enters the connected mode and all the 4Rx are activated.
One alternative approach is to add an additional test metric of reported CQI index in the test case for the transition delay requirement from dormant SCell state to activated state before transition to roughly verify if the reported CQI can reflect the channel quality.
3   Conclusions
In this contribution, we analyze the impact of euCA on the demodulation performance requirements. In our view, we think that there is no impact on UE and BS demodulation performance requirements.
· Proposal 1: No additional BS or UE demodulation performance requirement is needed for euCA.

Regarding the CSI reporting requirements, the final conclusion will depend on the RAN1 final decision on CSI configuration in dormant SCell state. And the alternative approach is to add an additional test metric of reported CQI index in the test case for the transition delay requirement from dormant SCell state to activated state before transition to roughly verify if the reported CQI can reflect the channel quality. 
4   Reference
[1] R4-1802343, Qualcomm  “UE requirement for fast Scell activation”, 3GPP RAN4 Meeting #86, Athens, Greece, 26th Feb – 2nd Mar 2018.
[2] R4-1802790, Nokia, “Considerations on new SCell state”, 3GPP RAN4 Meeting #86, Athens, Greece, 26th Feb – 2nd Mar 2018.
[3] R4-1801836, Intel, “Discussion on RRM requirements for the new transition state in enhanced CA utilization”, 3GPP RAN4 Meeting #86, Athens, Greece, 26th Feb – 2nd Mar 2018.
[4] R4-1802776, Ericsson, “Analysis of Requirements for Fast SCell Activation”, 3GPP RAN4 Meeting #86, Athens, Greece, 26th Feb – 2nd Mar 2018.
[5] R4-1802633, Huawei, HiSilicon, “Discussion on measurement requirements for CRS-based CQI in the new SCell state for euCA”, 3GPP RAN4 Meeting #86, Athens, Greece, 26th Feb – 2nd Mar 2018.
[6] RP-180561, Nokia, “Revised WID on enhancing CA utilization”, 3GPP TSG RAN meeting #79, Chennai, India, March 19 - 22, 2018.
