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1    Background
In this contribution we discuss the reporting mode that could be considered in a first batch of tests for CQI/PMI. It is proposed to start with the wideband types and the eNB configured sub-band since these are easier to test and then allows further elaboration of the test methods.
The method of test for these modes could be similar to the corresponding WCDMA tests under static to test 10% BLER and fading conditions (bias). Tests using Variable Reference Methods could possibly complement these in a later phase to check time- and frequency behaviour in repeatable tests and would also give follow-CQI tests that are commonly used in practice.
Interference averaging is currently discussed in RAN1, we propose the use averaging over the entire channel band for the first phase (Rel-8); other options could be considered for later releases. To ensure more consistent and predictable UE behaviour it would be beneficial to make sure the interference averaging is captured in the test description and RAN1 specifications in some sense. 
For CQI we propose to keep the structure of the transmission modes in TS 36.213 just as for the FRC performance requirements. This is to ensure that each transmission mode is properly tested w r t CQI/PMI reporting. 
2    CQI reporting modes on PUSCH and PUCCH
The PUSCH and PUCCH reporting modes for CQI/PMI following RAN1#53 are shown in Tables 1 and 2 respectively. For the PUSCH reporting instances in Table 1, a UE is semi-statically configured by higher layers to feed back CQI and PMI and corresponding RI.
Table 1 Reporting modes for PUSCH (periodic/aperiodic reporting)
	
	PMI Feedback Type

	
	No PMI
	Single PMI
	Multiple PMI

	PUSCH CQI Feedback Type
	Wideband
	
	
	Mode 1-2

	
	UE Selected (subband)
	Mode 2-0
	
	Mode 2-2

	
	eNB configured (subband)
	Mode 3-0
	Mode 3-1
	


The selection of PMI and the calculation of CQI are both dependent on the RI value that the UE selects for the corresponding reporting instance.
Table 2 Reporting modes for PUCCH (periodic)
	
	PMI Feedback Type

	
	No PMI
	Single PMI

	PUCCH Feedback Type
	Wideband
	Mode 1-0
	Mode 1-1

	
	UE Selected (subband)
	Mode 2-0
	Mode 2-1


It is proposed to consider the wideband cases and the eNB configured sub-bands which are easier in the beginning when tests are defined and developed. The sub-bands are then semi-statically configured by higher layers (eNB) with well-defined fixed RB size and at a fixed location in the whole bandwidth.

Turning to the wideband part we propose to test
· PUSCH mode 1-2 in a MIMO SCM case (assuming RI = 1), periodic reporting

· PUCCH mode 1-1 in a MIMO SCM case in a flat channel
· PUCCH mode1-0 in a SIMO test case with a suitable channel

For the eNB configured it is proposed to consider

· PUSCH mode 3-0 in a SIMO test
· PUSCH mode 3-1 in a MIMO SCW test

In this way we also test both SIMO and MIMO modes. Conversely, it useful to make sure that each transmission mode in defined in TS 36.213 is properly tested with regard to CQI/PMI/RI reporting so it is suggested group these tests according to the transmission modes [1] just as for the FRC tests.
3    Method of test
The tests of CQI could follow the WCDMA methodology where tests are carried out using a static and a fading test where and FRC is chosen according to the reported CQI median. The static test to test the 10% BLER could be made with one or several static levels. In this way, the CQI definition is actually tested. This could be adopted directly for PUSCH mode 1-0 and mode 3-0 (eNB configured). These are SIMO tests with no PMI.  

The MIMO SCW test would be tested in a similar way as WCDMA MIMO single-stream tests. PMI could possibly also be tested separately in MIMO SCW test comparing the throughput for a fixed precoder compared to the case in which the UE reported PMI is used (if accuracy permits). 
3.1 Single antenna
The SIMO tests are shown in Table 3. Each of these is tested under static and fading conditions to test variance and bias. A low Doppler is proposed to account for the feedback delay.
Table 3 Single-antenna CQI tests

	TX ports
	Bandwidth
	Rank
RI
	Channel type
	Spatial correlation
	CQI 

	1 TX
	10 MHz
	1
	Static/EPA5
	Low
	PUCCH 

Mode 1-0

	1 TX
	10 MHz
	1
	Static/EVA5
	Low
	PUSCH Mode 3-0


3.2   Closed-loop Spatial Multiplexing
The MIMO tests are closed-loop spatial multiplexing (SM) and it is proposed to use a low Doppler in the first round with regard to CQI feedback delay. 
Table 4  Close-loop spatial multiplexing tests
	TX ports
	Bandwidth
	Rank
	Channel type
	Precoding
	Spatial correlation
	CQI

	2 TX
	10 MHz
	1
	EVA5
	Frequency selective
	Low
	PUSCH mode 1-2

	2 TX
	10 MHz
	1
	EPA5
	Wideband
	Low
	PUCCH mode 1-1

	2 TX
	10 MHz
	1
	EPA5
	Wideband
	Low
	PUSCH mode 3-1


These tests could be complemented in a later phase by suitable VRC (Variable Reference Channel) tests to check time- and frequency reporting behaviour. Higher rank tests can be added subsequently (need to be tested for open-loop spatial multiplexing for example).
4    Averaging the interference

The method for averaging the interference still discussed. For the wideband CQI tests both the wanted and the interference signals should obviously be averaged over the entire system bandwidth. Moreover, the frequency selective CQI reporting is made in relation to the wideband, so it makes sense to do frequency averaging over the entire bandwidth also for these tests (but not always for the wanted signal). The accuracy of the interference estimate will also be improved and the averaging well defined. The latter is also important for being able to complete the CQI tests in the Rel-8 framework. 

Partial band averaging with some combined time-averaging (with DRX in mind) can be devised in a later stage. Scenarios for partial bandwidth interference averaging could for example be deployments with mixed bandwidths, e.g. a macro layer with 5 MHz bandwidths mixed with a pico-layer of 20 MHz bandwidth. System and user performance results for different types of averaging are shown in [1], which shows some losses when the interference is averaged over the entire bandwidth. 
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