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1 Introduction

In the last meeting RAN 4 has agreed the following way forward in the context of CSI reporting:
· CQI test
· 2 tests for both Type 7-0 and 7-1 UEs
· Test case 1-A: One static CQI test to verify proper IMR usage according to IMR resources and IMR averaging pending the decision of IMR averaging discussion
· Test case 1-B: One fading CQI test to verify CSI reporting accuracy

· It is FFS to verify multiple CSI processing capability either in Test case 1-A or Test case 1-B

· Number of CSI processes configured in this test is according to UE handling capability

· PMI test
· No PMI test will be introduced for DL CoMP CSI testing
· RI test
· RI test will be introduced for DL CoMP CSI testing
In this document we provide our view on the detailed test set up for CSI and RI testing.

2 CQI Testing

According to the decisions above we propose here to introduce two tests: 1 static test and one fading test. 
Note that it is proposed in a separate paper that the interference averaging interval/amount for IMR based CQI measurements shall be specified. The scenario defined for the CSI test set up should be defined according to this allowed interval. Additionally it is important to test the fact that the UE is using the IMR definition in order to compute the interference for all the possible processes which it is configured with and also that for all the processes the CSI reporting is accurate. 

Hence the following is proposed:

Proposal 1. Configure the static test with 1 CSI-RS process and verify that the CQI reporting is correctly done (the UE does not use CSI-RSs or CRSs to do interference estimation, but only the configured IMR).

Proposal 2. Configure the fading tests with a number of CSI-RS processes equal to the maximum supported the UE supports and verify the capability of the UE to report correctly CSI according to the scheduled processes, and that all the processes satisfy certain accuracy.
2.1 CQI Testing: Static test

Under this test we would like to make sure that the UE uses IMR for interference estimation rather than other resources and it applies up to the maximum allowed amount of interference averaging in time domain. 
In order to achieve this it means that there should be one IMR resource whose interference level corresponds to the interference seen on PDSCH and that the interference level seen on other resources (such as CRSs or other ZP CSI-RS resources) is sufficiently different to allow detecting correct usage of the IMR. Additionally, in order to make sure that the correct UE behaviour in terms of interference averaging is appropriately tested the interference has to vary dynamically in time domain as proposed in [1].
It should be noted that the interference level seen on IMR resources depend on the comp scheme, on the traffic load, on the number of users in the cell, on the fairness principle applied in the cell by the network. Hence, it seems dangerous to assume certain IMR characteristics in time domain which would allow for certain specific UE behaviours, while leaving unpredictable the UE behaviour in other more dynamic conditions.  This is already discussed in contribution [2]. Hence it is important to make sure that basic interference variation conditions are assumed, the interference changes every subframe and no more than 1 subframe is allowed for IMR averaging.
The test can be defined as described in the following:
Two TPs are used in the test. The goal is to create different interference levels in certain subframes in order to make sure that the CQI statistic correspond to a 2 points distribution. 

TP1:
CSI-RS resource: Configuration 2, period 5ms, offset 2ms

IMR:  Configuration 3, period 5ms, offset 2ms

Cell ID Mod6 = 0

TP 2: 

ZP/NZP* CSI-RS: Configuration 3, period 5ms, offset 2ms

ZP CSI-RS 1: Configuration 2, period 5ms, offset 2ms

Cell ID Mod6 = 0

* In order to make sure that customized algorithms are prevented Configuration 3 which interferes with the IMR could randomly change between ZP CSI-RS and NZP CSI RS.

Figure 1 illustrates this pattern in time domain when every subframe CSI-RS resource Configuration 3 in TP2 changes from ZP to NZP. This is an example and TE could be free to select this in a transparent way. 

E.g. TP2  would be configured

NZP CSI-RS: Configuration 3, period 10ms, offset 7ms

ZP CSI-RS: Configuration 3, period 10ms, offset 2ms 

ZP CSI-RS 1: Configuration 2, period 5ms, offset 2ms
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Figure 1. Time domain illustration of the proposed pattern
As shown in the figure, in the subframes where the IMR is hit by the interference coming from TP2 the reported CQI will be affected and hence a low CQI will have to be reported (call these subframes, ‘subframes group A’). On subframes where the TP2 has blancked resources corresponding to the TP1 IMR, the reported CQI will be high (call these subframes, ‘subframes group B’).
Additionally according to this test set up the interference level on CRS is always different compared to the one on IMR due to the fact that colliding CRSs are used, and hence it is also tested that the UE does not use CRSs to compute interference levels.
In order to fulfill the test the reported CQI will have to follow a 2 points distribution (power levels will need to be chosen in a way such that CQIs computed on subframes group A and subframes group B are sufficiently different).
The median CQI is computed per subframe group (MEDIAN CQIA for subframes in group A and MEDIAN CQIB for subframes in group B) and the reported CQI shall be in the ranges MEDIAN CQIA ( TBD at least 90% of the time for CQI reported corresponding to subframes group A and MEDIAN CQIB ( TBD at least 90% of the time for CQI reported corresponding to subframes group B.

As for legacy test a BLER test on PDSCH is also needed to make sure that the computed median CQI corresponds to the wanted target BLER. In order to achieve this, TP1 can randomly select between scheduling PDSCH according to MEDIAN CQI A (low CQI) or MEDIAN CQI B (high CQI). In order to make sure that the PDSCH is scheduled with the correct modulation and coding scheme, TP 2 will schedule simultaneous PDSCH transmission (possibly OCNG) when PDSCH is scheduled according to MEDIAN CQIA. 

2.2  CQI fading test

Under this test it is proposed to verify the accuracy of the CQI reporting, in particular to verify that frequency selective and non selective scheduling provides gains.

Test for feature group 7-0.
The goal of this test is to verify that the wideband CQI reporting provides gains for feature group 7-0.

The same set up as for legacy test can be considered here with a single TP with the following characteristics:
TP1

CSI-RS resource: Configuration 2, period 5ms, Offset 2ms

IMR:  Configuration 3, period 5ms, offset 2ms

Cell ID mod6=0, 

Channel profile EPA5.

TP 2 is only transmitting colliding CRSs with TP1. This creates a large amount of interference on CRSs.  TP2 does not interfere with TP1 on IMR or CSI-RS or PDSCH region. The same legacy test metrics can be reused here. 

Test for feature group 7-1.

The UE reports the capability of supporting several CSI-RS processes, hence under this test the capability of the UE to report accurate CSI according to several CSI processes needs to be tested.

3 TPs are defined.

TP1 and TP2 are the possible serving transmission points. TP3 is the interfering cell.
TP 1 has 

NZP CSI-RS 1: Configuration 2, period 5ms, Offset 2ms

ZP CSI-RS IMR 1:  Configuration 3, period 5ms, offset 2ms

ZP CSI-RS IMR 2:  Configuration 5, period 5ms, offset 2ms

ZP CSI-RS 1: Configuration 4, period 5ms, offset 2ms 

TP2 has

NZP CSI-RS 2: Configuration 4, period 5ms, Offset 2ms

ZP CSI-RS IMR 3:  Configuration 6, period 5ms, offset 2ms

ZP CSI-RS IMR 2:  Configuration 5, period 5ms, offset 2ms

ZP CSI-RS 2: Configuration 2, period 5ms, Offset 2ms

TP 3 is always transmitting PDSCH and it has the following configuration:

NZP CSI-RS 3: Configuration not colliding with IMR of TP 1 or TP 2 such that IMR resources of TP1 and TP 2 capture the interference of TP3

ZP CSI-RS 3: Configuration 2, period 5ms, offset 2ms (blanked on CSI-RS of TP 1)

ZP CSI-RS 4: Configuration 4, period 5ms, Offset 2ms (blanked on CSI-RS of TP 2)

Cell IDmod6 = 0

The channel profile associated with TP2 is frequency non selective.
The UE is configured with 4 possible CSI processes.
Process 1: CSI-RS 1+ IMR 1:  IntTP2+IntTP3+Noc

Process 2: CSI-RS 2+ IMR 3:  IntTP1+ IntTP3+Noc

Process 3: CSI-RS 1+ IMR 2:  IntTP3+Noc

Process 4: CSI-RS 2 + IMR 2: IntTP3+Noc

The UE is configured to report CQIs for the 4 processes. It was already proposed in other contributions to sub-select the number of processes for which to test the accuracy of the reporting, e.g. Process 1 and Process 2. The PDSCH transmission is scheduled according to either process 1 or process 2. The UE can be configured with different reporting modes for process 1 and process 2 and fading propagation conditions can be different between TP1 and TP 2 (e.g. EPA 5 for TP 1 and the frequency selective fading condition described in Annex B.2.4 for TP2).

The same legacy metrics can be considered.

3 Conclusions

In this paper we have provided proposals for the CQI static test and for CQI tests under fading conditions.
It is proposed to define a single test applicable for feature group 7-0 under static conditions with the set up as described in Section 2.1. The goal of this test is to verify that the correct CQI definition is used and IMR is correctly used. Additionally fading tests can be defined in order to verify the accuracy of the CQI reporting for frequency selective and frequency non selective fading for both 7-0 and 7-1 feature groups as defined in Section 2.2. Under this test the capability of the UE to report accurate feedbacks for several CSI processes is also tested.
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