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1. Introduction
In RAN4 #78, RAN4 has discussion on way-foward [1] of LAA DL transmission features that can impact UE CSI measurements. In this contribution, we clarify unclear CSI measurement behaviors and discuss about our CSI test preferences. Especially, there are RAN1 agreements that restricts CSI measurement averaging. We discuss test methodology to screen the UE behavior.  In the last meeting, the CSI test discussions have been captured as 

· The following test purposes can be considered for the LAA CSI test:
· UE should not average CRS/CSI-RS measurements across transmission bursts.
· UE should find the right CSI reference resource in FS3
· Other purposes are not precluded
· At least one CSI test for CRS based transmission scheme and at least one CSI test for DMRS based transmission scheme
· For other CSI test case, it is FFS
· CQI feedback mode
· Option 1: Introduce the aperiodic CQI test
· Option 2: Introduce the periodic CQI test
· Transmission mode
· Option 1: consider TM3 and TM9
· Option 2: consider TM2 and TM9
· Other options are not precluded
· Test methodology
· Companies are encouraged to bring in proposals for CQI test methodology in next meeting. 

2. DL LAA Test CSI Measurement Assumption
Since LAA reference signals is also transmitted in burst manner, a LAA UE should be able to utilize reference signals based on LBT. Also, the burstly transmitted signal power may be controlled depending on carrier selection, so it may not be a constant power across transmissions, the UE should not take averaging across the burst transmission. These key UE behaviors and UE assumption have been discussed in the last  meeting [1], however, there still remain some uncertain assumptions from RAN1 agreements, so we want to clarify the statements.

Reference signals for LAA UE CSI measurement
RAN1 agreement on CSI measurement resournce have been made as below :
· DRS is transmitted for RRM measurement and coarse time/frequency synchronization in UE

· For aperiodic and periodic CSI reporting, definition of valid subframe in addition to the current definition of valid subframe:

· A subframe is not valid subframe if it is not part of a transmission burst

· UE should not average CRS/CSI-RS measurements across transmission bursts.
· UE should find the right CSI reference resource in frame structure 3
As stated, DRS is defined for RRM and synchronization, but no comment on DRS for CSI measurements. Based on this agreement, DRS within a burst PDSCH transmission can be used for CSI measurements. Especially about DMRS-TMs, when NZP-CSI-RS configuration and timing in a burst transmission collides on discovery NZP-CSI-RS configuration and timing of DRS transmission, the it is ok for the UE to utilize the NZP-CSI-RS for CSI measurement. Except these cases, DRS cannot be used for CSI measurement. The DRS periodically transmitted within DMTC without burst PDSCH should not be used for CSI measurement. We found similar understanding in the last meeting contributions [2,4].

Observation 1 : Regarding LAA CSI measurement resource, our understanding is summerized as below

· CSI measurement resources are limited to subframes belonging to busrt transmission with PDSCH. 

· DRS not belonging to burst PDSCH transmission is not vaild RS for CSI measurements.

· Accordingly, the eNB is not expected to receive a valid CSI report before transmitting a burst PDSCH to a UE in TM1~10 in both periodic and aperiodic CSI reporting modes.
However, there still remain some uncertain UE behaviors. RAN1 defines both periodic and aperidoic CSI reports. Before eNB transmits a least first burst PDSCH transmission, the UE has nothing to report on CSI measurements. 

It seems wondering about intention of the DRS limitation. Although we understand DRS is firstly for cell detection and synchroniation, but it can be still vailid reference signal for CSI, assuming that the detection and synchronizations are robustly done within a few intial DRS cyclies.
In terms of the UE understanding, it seems somewhat a contradictional behavior that eNB may request periodic CSI reporting without sending vaild reference signal transmission.

Proposal 1 : Regarding DRS usage limitation for CSI measurment, we propose to clarify the agreements and network understanding. 

Proposal 2 : We prefer to introduce aperiodic CQI report tests in TM3 and TM9. 

LAA UE behaviors regarding CSI measurement averaging and test methodology
For CSI tests, one of imprortant testing point is that the LLA UE should not average CRS/CSI-RS measurements across transmission bursts. Main goals of the the LAA CSI tests have been specified as 

· UE should not average CRS/CSI-RS measurements across transmission bursts.

· UE should find the right CSI reference resource in frame structure 3
In our contribution in [8], we propose a burst pattern based LAA demodulation tests. For CSI tests, we take the same structure of burst transmission. A reason of the averaging restriction is that the transmission power per a burst transmission can be different. Therefore the test needs to mimic such transmission circumstance.  On the top of the pattern-based burst transmission model in [8], dynamic transmission power can be configured.
In fact, in the baseband processing point of view, the transmission power is normalized, so the dynmaic transmission power is equally expressed as dynamic SNR. Eventually, the channel noise variance must vary per a burst transmission in the simulation.
A dynmaic transmission power scenario can be given as Figure 1. One of the power level is applied to each burst transmission.
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Figure 1 : LAA transmission power level for CQI test
Eventually, the three different power level scenario will be mapped to three different SNR level in the simulation.
Proposal 3 : For the CQI averaging restriction test, we propose to use three different power level. Three different powers will be mapped to three different SNRs in the test. 
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Figure 2: CQI measurement 1 with median power level transmission under AWGN channel
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Figure 3 : CQI measurement 2 with max and low power level transmissions under AWGN channel. 
( Power level is randomly assigned per a burst, and there is no median power level transmission in Measurement-2.)

Like Figure 2 and figure 3, two measurements are required for conducting a CQI test.

Measurement 1: CQI measurement with constant medium power level under AWGN channel (fig 2)
Measurement 2: CQI measurement with max and low medium power level under AWGN channel (fig 3)

For measurement 2, power level is randomly selected between max and low levels. If the UE takes averaging in Measurement 2, CQI index measured in Measurement 1 will appear. Therefore, UE requirement can be made by

In the Meausurement 2,  ( median CQI index from Measurement 1 )  <  [5]%

In this way, we think that RAN4 test can screen UE’s averaging behavior across burst transmssions. Also, during the period that a burst transmission does not happen, a default SNR is set at the low level SNR.
Proposal 4 : Like Figure 2 and figure 3, we propose two measurements required for a CQI test conduct.

Measurement 1: CQI measurement with constant medium power level under AWGN channel (fig 2)

Measurement 2: CQI measurement with max and low medium power level under AWGN channel (fig 3)

For measurement 2, power level is randomly selected between max and low levels. If the UE takes averaging in Measurement 2, CQI index measured in Measurement 1 will appear. Therefore, UE requirement can be made by

In the Meausurement 2,  ( CQI index from Measurement 1 )  <  [5]%

Conclusions

In this contribution, we discussed about Rel-13 LAA CSI related UE behaviors and test methodolgy.
Proposal 1 : Regarding DRS usage limitation for CSI measurment, we propose to clarify the agreements and network understanding. 

Proposal 2 : We prefer to introduce aperiodic CQI report tests in TM3 and TM9. 

Proposal 3 : For the CQI averaging restriction test, we propose to use three different power level. Three different powers will be mapped to three different SNRs in the test. 

Proposal 4 : As Figure 2 and figure 3, we propose two measurements required for a CQI test conduct.

Measurement 1: CQI measurement with constant medium power level under AWGN channel (fig 2)

Measurement 2: CQI measurement with max and low medium power level under AWGN channel (fig 3)

For measurement 2, power level is randomly selected between max and low levels. If the UE takes averaging in Measurement 2, CQI index measured in Measurement 1 will appear. Therefore, UE requirement can be made by

In the Meausurement 2,  ( CQI index from Measurement 1 )  <  [5]%
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