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1 Introduction

In the last meeting RAN 4 has agreed the following way forward [1] in the context of CSI reporting. Additionally, the framework document was also agreed in [2].
· Multiple CSI processing capability is tested in fading CQI test

· Pending discussion on IMR averaging

· Proper IMR usage and IMR averaging is tested in static CQI test

· Configuring multiple CSI processes to verify 7-1 UE correct IMR implementation is not precluded

· Fading CQI test

· CoMP scenario 3 with colliding CRS

· FFS for timing and frequency offset in test setup

· Frequency selective fading [Clause B.2.4] channel for TP1 and wideband fading [EPA5] channel for TP2

· Baseline approach (pending the feasibility study of delta CQI metric)

· Apply Rel-10 reporting accuracy metric on one selected CSI process and distribution metric on all configured CSI processes

· Introduce delta CQI requirement to verify UE reporting accuracy for all configured CSI processes upon confirmed by simulation results

· Alternative option

· Apply Rel-10 reporting accuracy metric on at least 2 selected CSI process and distribution metric on other configured CSI processes

In this document we propose the set up for CSI under static conditions.
2 CQI Testing in static conditions
In document [3] it is proposed to restrict the interference averaging to 1ms for feature group 7-1 when the UE is configured with several CSI processes and in case of single CSI process 2 states could be defined, 1ms and up to TBDms. 

In this document we address the test set up for feature group 7-1 and 7-0 when 1ms averaging is explicitly tested. In addition to the averaging period, CSI tests under static conditions make sure that the UE is using the IMR definition in order to compute the interference for all the possible processes rather than e.g. CRSs. 
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 1ms 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 order to ensure correct averaging in time domain, the interference changes every subframe. 

2.1.1 Case 7-0: Single CSI-RS process

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. Document [4] proposed already a possible set up. This is reported here for completeness.
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. 

In the figure TP2  is configured as follows

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 blanked 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, TP2 will schedule simultaneous PDSCH transmission (possibly OCNG) when PDSCH is scheduled according to MEDIAN CQIA.
2.1.2 Case 7-1: Multiple CSI-RS process

The same scenario as above can be extended to feature group 7-1 when multiple CSI-RS processes are configured.

In this case 3 TPs are defined.

TP 1 has the following characteristics:

CSI-RS resource: 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

Cell ID Mod6 = 0

TP2: 

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

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


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

TP 3: 

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

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

Cell ID Mod6 = 0

* See above
The UE is configured with 3 processes, 
Process 1: TP 1 is the desired signal; IMR 1 is the interference measurement resource. The interference seen on this IMR resource depends on TP3 and the ZP/NZP switching.

Process 2: TP1 is the desired signal and IMR 2 is the interference measurement resource. The interference seen on this IMR resource depends on whether TP2 and TP3 transmit PDSCH. If both TPs transmit PDSCH the interference computed on this IMR will be very high and hence a low reported CQI.

Process 3: TP2 is the desired signal and IMR 1 is the interference measurement resource.

The spread of the CQI should be tested on the three processes, for process 1 and 3 it should follow the same statistic as for the test defined for 7-0. For process 2 the statistic should follow the legacy behavior.

BLER performance could be tested for process 1 or process 3 as per test defined under 7-0.

3 Conclusions

In this paper we have proposed a methodology for static test for feature group 7-0 and 7-1.
It is proposed to ensure correct averaging in time domain via these static tests and hence, in order to do so, the interference should change in a dynamic way in time domain. In the proposal the interference TP has an on/off behaviour and the CQI statistic should follow a two-points distribution (if correct restricted averaging is considered).
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