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1 Introduction
RAN4 has agreed a set of CQI/PMI/RI reporting modes to test in a first round: PUCCH 1-0 and 1-1; PUSCH 1-2, 3-0 and 3-1. These will be tested under static conditions to verify the CQI definitions and fading conditions to check that the link adaptation capabilities of LTE are exploited. In addition, PMI reporting will be covered. 

In this document we discuss the CQI test coverage for the agreed modes, and the transmission modes that should be used. One way out is of course to test all feedback types for all reporting modes both under static and fading conditions, i.e. “everything”, but this would lead to a remarkable number of test cases. Instead, it is proposed to test a particular feedback type, e.g. wideband CQI, for one report mode only since other modes are likely to supply similar results but only in a different format. The remaining feedback types (CQI and PMI) are then tested using relevant reporting modes amongst those above; this for suitable transmission modes, either in a static (test of definitions) or in a fading test.

The idea is to divide the test cases into

· Verification of CQI definition

· Frequency non-selective (wideband)

· PUCCH 1-0 for single codeword (single-antenna or transmit diversity) and PUCCH 1-1 for multiple (closed loop)
· Frequency selective

· PUSCH 3-0 using a static two-path model

PMI is not tested (the UE forced to use a fixed PMI where relevant)

· CQI reporting under fading conditions

 using a flat standard LTE channel with low Doppler is used, PMI fixed 

· a single-antenna or transmit diversity case (PUCCH 1-0) 

· a closed-loop spatial multiplexing case (PUSCH 3-1)
PMI is not tested (the UE forced to use a fixed PMI where relevant)

· Verification of PMI

· that includes the PUSCH 1-2 reporting mode

The PMI verification can be done using a channel with embedded precoders [1] or using a relative throughput test.

This means that all of the agreed reporting modes are covered, thus reducing the number of tests. The following transmission modes are considered for the test cases suggested:
· single antenna or transmit diversity

· single-layer closed-loop spatial multiplexing

· dual-layer closed-loop spatial multiplexing.
2 Structure of Clause 9
The organisation of the tests above suggests the following framework for Clause 9 of TS 36.101:
9.1
Channel Quality Indicator (CQI) Defintion


9.1.1
Frequency non-selective
The purpose of this is to check the CQI definition for wideband CQI reporting.
A. PUCCH 1-0, single codeword (transmit diversity or single-antenna)

Static test (like WCDMA) of wideband CQI on PUCCH 1-0, two different SNR levels
B. PUCCH 1-1, Multiple Codeword (two-layer closed-loop spatial multiplexing)

Static test of PUCCH 1-1 to check reporting per codeword (differential spatial CQI) with a fixed PMI, the UE is only allowed to report this, the same for the rank.
9.1.2
Frequency selective
The purpose is to test the sub-band CQI reporting 
A. PUSCH 3-0 with transmit diversity or single antenna

A static, or possibly “semi-static” two-path model is used (see also [2,3,4] for more discussion). If needed, this test could be repeated in a dual codeword setting using e.g. PUSCH 3-1 like for the wideband CQI test.
9.2
CQI Reporting under Fading conditions
The aim is to verify that the UE follows dynamic channel variations.

For the fading tests, a flat standard LTE channel is used with low Doppler. Full RB allocation is assumed, i.e. no sub-band scheduling since this is tested in static fashion. The spread of the reported wideband CQI (follow CQI test so that test equipment configures TBS according to UE reports) is tested, whilst a side condition on the throughput requirements should be met [5]. Hence a follow-CQI test is available for free (variable reference channel). 
A. PUCCH 1-0 using transmit diversity or single antenna, single codeword 
The reporting periodicity could be set so that the product 
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 attains a suitable value.
B. PUSCH 3-1 using closed-loop spatial multiplexing, dual codeword 

The PMI is not tested, the UE should report a fixed value, also for the rank. PMI should be tested separately. 
9.3
Reporting of Precoding Matrix Indicator (PMI)
The PMI reporting could be reported using a embedded precoders in static test as suggested in [1] or done using a relative throughput test (see [2] for more). In the latter test two cases are compared w r t SNR: one in which a random fixed precoder is chosen and another where the precoder setting is according to the UE reports. 

A. PUSCH 1-2 in a single-layer closed-loop multiplexing mode

If a fading test is used a channel more dispersive than those above should be employed (e.g. EVA) should be used.

There is no test of RI, and open-loop spatial multiplexing is not covered at this point. 
A CR is supplied in [6].
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