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1. Introduction
In RAN4 meeting #43 aspects related to eUE demodulation requirements were discussed [1]

 REF _Ref169888336 \r \h 
[2] and aspects related to CQI reporting requirements were covered in [4]

 REF _Ref170142514 \r \h 
[5]. The consensus for the way forward seems to be to develop in first phase separate demodulation requirements using fixed reference channel approach and CQI reporting requirements for eUE. 
RAN1 is evaluating different CQI reporting schemes. The schemes can be roughly divided into two categories; "average schemes" and "per PRB schemes". In “average schemes” UE would report average quality of the selected PRB’s (e.g. those fulfilling the selection criteria of the current CQI scheme) and in "per PRB schemes" quality of each PRB would be reported separately
.  For both categories, only a subset of the best PRBs are considered. There are basically two key methods considered for the UE to identify the best PRBs (i.e. those with the best observed quality):

1) Threshold based; The best PRBs are those within a given threshold relative to the PRB with highest experienced quality.

2) Best-M; The best M PRBs, i.e. those M PRBs with the highest quality.

Also eUE reporting the wideband CQI covering the quality of the whole bandwidth is considered. The exact format of CQI report is under discussions in RAN1, and this decision will also have implications to development of RAN4 requirements.  These aspects were addressed in LS sent by RAN4 to RAN1 in [6]. Furthermore the extent of CQI information sent per TTI is for further discussion.

In this contribution we continue the discussion related to the CQI reporting requirements. In the given discussion we try, if feasible, to envision the possible requirements that RAN4 would need to develop on the area of the CQI reporting.
2. Consideration on methodologies
The CQI reporting requirements given in 25.101 derived for HSDPA aim to verify the accuracy of the reported CQI and it’s compliance to RAN1 specifications. These have been lately under some further discussion [7]. Also in case of LTE, similar aspects of CQI reporting would seem to be relevant to be verified. 

2.1 Accuracy of the CQI reporting
As generally in reporting related requirements, some limits are set for the allowed variance of the report in predefined conditions. In case of HSDPA CQI, this has been covered by setting requirements for the distribution of the observed CQI reports. It would seem that similar approach could be used also for LTE. Now as in case of LTE CQI the reporting bandwidth maybe varying, different requirements may be needed for different assumed reporting bandwidths. Starting point could however be the minimum possible reporting bandwidth.  Hence a very similar requirement for the CQI reporting accuracy could be considered as has been used with HSDPA.
2.2 Compliance to given definitions

Due to the status of the work in RAN1 it is bit premature to consider all possible aspects related to CQI definition. However, depending of the approach chosen by RAN1 there may be need for a similar verification of the proper CQI selection as done in HSDPA CQI. Thus if the reported quality information informs eNB about the prefferred link adaptation parameters the criterion based on which those are selected should be verified to ensure consistent UE behavior. As noted in [6] having a CQI report which is i implementable by the eNB is required to enable the verification.
Furthermore as it is very likely that some CQI reporting scheme, which would benefit the frequency domain packet scheduling will be introduced, some methodology to verify the compliance in frequency domain should be considered. This is a new aspect requiring consideration compared to HSDPA CQI.
Simplest way to verify the proper frequency domain reporting behavior verification is to extent the methodology described in [7] from time domain also to frequency domain. Hence by introducing colored noise, the quality observed on different PRB’s could be made varying in a deterministic manner. For example when considering Best-M scheme, eUE should select the correct M PRB’s. For easiest traceability, this test could be performed in static conditions. This could also be envisioned to be combined with the verification of the reporting accuracy.
One possible alternative could be to consider more stochastic way of testing. Hence using a bit similar approach as considered in Variable Reference Channel (VRC) testing in RAN4 earlier could be used. The eNB emulator would adjust the used MCS and PRB allocation based on the eUE CQI reports. The obtained throughput could be measured and compared while assuming different CQI reporting schemes i.e. Best-M and wideband CQI. The requirement could be set by using observed frequency domain packet scheduling gain as a measure. This would enable the testing to be done in a non-deterministic (fading) channel, but in order to be receiver agnostic the requirement would probably need to relative rather than based on absolute throughput. Therefore it is hard to predict if this would be sufficiently sensitive. 
3. Summary
In this contribution we have presented some initial discussion related to the verification of CQI reporting performance in LTE. The discussion in RAN1 has not yet been concluded, and therefore RAN4 needs to wait bit further before final conclusions can be drawn. However, certain generic requirements related to the CQI reporting could be envisioned. It is felt that similarly as in HSDPA, RAN4 should aim to verify the accuracy of the CQI and also the compliance to the given definitions by RAN1. Accuracy verification could be considered to be done in a very similar manner as earlier although depending on RAN1 decisions, there might be need for different test cases with different reporting parameters. As frequency domain packet scheduling is one of the techniques which improve the downlink performance of LTE, the eUE CQI report frequency domain characteristics would need to be verified. Two possible alternatives for ensuring the consistent CQI reporting in frequency domain were considered.
4. References
[1] R4-070587, Way forward on LTE UE demodulation requirements, Ericsson

[2] R4-070627,  Discussion on the way forward for UE demodulation performance requirements, Nokia

[3] R4-070374, CQI reporting requirements for E-UTRA UE, Nokia, Nokia Siemens Networks

[4] R4-070676, UE requirements on CQI reporting, Samsung
[5] R4-070626, CQI reporting requirements for E-UTRA UE, Nokia
[6] R4-070802, LS on CQI reporting requirements for E-UTRA UE, RAN4 LS to RAN1
[7] R4-070598, A Proposal to Improve CQI Requirements, Ericsson
� The working assumption in RAN1 has been that the quality is reported in minimum per 2 PRB’s.





