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1. Introduction

In this contribution we address LTE euCA WI [1] UE demodulation/CSI performance requirements.

2. Discussion
The objectives of the LTE euCA WI are to reduce delays in SCell set-up, including shorter SCell configuration delay after UE moves from idle to connected and to reduce SCell configuration and activation signaling overhead. The most part of enhancement are related to the UE procedures and there is quite limited impact on the UE performance aspects (Demodulation / CSI reporting).
2.1 Overview of agreements
New “fast SCell activation state” was defined in the scope of LTE euCA WI [2]:
	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


To enable CQI reporting in the new state the following RAN1 agreements were made [3]:
	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.


RAN4 also had discussion on the CQI reporting as a part of RRM discussion and a number of agreements was made
	RAN4 85 (R4-1713142)

Study whether the CQI performance requirement defined in TS 36.101 subclause 9.6 needs to be relaxed or not for the CQI reported from the Scell in the fast Scell activation state.

RAN4 85 (R4-1713921)

If UE would be requested to compute and report CQI for deactivated SCell as proposed by R2-1710138, what kind of accuracy requirements would apply for UE when reporting these CQI measurements to eNB?

[RAN4 response] 

· The performance requirements regarding the accuracy of the reported CQI for an activated SCell are defined in TS 36.101 subclause 9.6.

· The accuracy of the reported valid CQI is not part of the existing SCell activation delay requirements. Therefore, the CQI performance requirement defined in TS 36.101 subclause 9.6 may be applicable only for the CQI reported after the first 24ms (when Scell is known at the time of entering the fast Scell activation state) when the Scell enters the fast Scell activation state from the deactivated state.

· It is FFS whether the CQI performance requirement defined in TS 36.101 subclause 9.6 needs to be relaxed or not for the CQI reported from the Scell in the fast Scell activation state

RAN4 86 (R4-1803104)

… Regarding measurement for new Scell state RAN4 need to discuss:

· RRM measurement requirements in new Scell state (core).
· CQI measurements accuracy (performance).


Therefore, based on the overview of the euCA agreements it may be concluded that no new DL demodulation requirements are needed for euCA and it is FFS whether new CQI reporting requirements are needed. 
Proposal #1:
Do no introduce new euCA UE demodulation requirements

2.2 CQI reporting requirements

In accordance to the previous RAN4 discussion there are several aspects related to CQI reporting to be decided:
1) CQI reporting accuracy for “fast SCell activation state”
2) Whether to introduce new CSI reporting performance requirements and associated test methodology
CQI reporting accuracy
In accordance to the RAN2 agreements UE may be configured to operate in the “fast SCell activation state”. During state operation UE will perform periodic CSI (CQI/PMI/RI) measurements. However, UE will not make any DL PDCCH/PDSCH monitoring. The reported CQI are expected to be used by the eNB scheduler right after transitioning into SCell activated state. Such periodic CQI reporting in the fast state allows faster switch to the activated state and allows avoiding delay for additional CQI estimation. However, it is noted that once UE transitions to the new state it will still be configured to perform CQI reporting and updated CQI reports will be obtained within the regular CQI reporting window. Therefore, the “fast SCell activation state” CQI will be used for a very limited period of time and, hence, the impact from the imperfect CQI reporting on the overall UE performance is expected to be very limited. 
Observation #1: Fast SCell activation state” CQI will be used for eNB scheduling for a very limited period of time and, hence, the impact from the inaccurate CQI on the overall UE performance is expected to be very limited.
As mentioned in [3] UE should have some flexibility to simplify receive processing to save power (“UE may have fall back to 2Rx mode even if the UE can support up to 4Rx for the Scell”). Assuming the UE is not expected to perform any PDSCH/PDCCH monitoring in the new state it is reasonable to allow UE to fallback to smaller amount of RX chains (e.g. from 4 RX to 2RX) which is beneficial for UE power consumptions for both RF and BB components. Once, the SCell is completely activated and UE is scheduled with regular/continuous DL traffic it might activate all receiver chains to achieve high performance. The respective UE behavior is aligned with previous RAN4 assumptions on the conditions to define 4RX performance requirements (i.e. 4RX PDSCH/PDCCH and CSI performance requirements are defined under assumption of full load DL traffic).
Proposal #2:
Allow UE to fallback to smaller number of RX ports for the CSI estimation in the “fast SCell activation state”

CSI reporting verification methodology
The methodology for the verification of the CQI reporting methodology is unclear. In the “fast SCell activation state” UE is supposed to perform CQI reporting, however eNB may not schedule UE since it is not supposed to monitor PDSCH/PDCCH. Therefore, it is not possible to verify the CQI accuracy performance for the SCell itself. Alternative approach is to compare the CQI with the CQI reported on the PCell. However, the number of RX chains used of PCell/SCell could be different and the respective methodology is not applicable as well.
Proposal #3:
Further discuss feasibility of “fast SCell activation state” CSI reporting verification 
3. Conclusions

In this contribution, we shared our further views on the euCA UE demodulation and CSI requirements. In summary, we make the following proposals:
Proposal #1:
Do no introduce new euCA UE demodulation requirements

Proposal #2:
Allow UE to fallback to smaller number of RX ports for the CSI estimation in the “fast SCell activation state”

Proposal #3:
Further discuss feasibility of “fast SCell activation state” CSI reporting verification 
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