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1. Introduction
Discussion on CQI measurement at RAN1#48b resulted in an agreement to define test cases and measurement methodologies in multiple phases with the first phase addressing modes [1]
· PUCCH 1-0 (periodic, wideband CQI, no PMI feedback)

· PUCCH 1-1 (periodic, wideband CQI, single PMI feedback)

· PUSCH 3-0 (aperiodic, subband CQI with eNB configured sub-bands, no PMI feedback)

· PUSCH 3-1 (aperiodic, subband CQI with eNB configured sub-bands, single PMI feedback)
The remaining modes will be addressed in subsequent phases.  As with HSDPA, two test methods, static and fading are envisioned for LTE.  The static tests can be further subdivided into wideband and sub-band.  While the former can be constructed similarly to HSDPA, the subband test requires a frequency selective channel to be defined.  One possibility is a two-path model with sufficiently small delay to induce significant channel variations across the operational bandwidth [2].  A similar approach which is not as sensitive to delay quantization and carrier frequency, is to define a baseband transfer function with a frequency selective response and center this response on the carrier frequency for every channel to be tested.  The definition of a fading test is FFS with the most important consideration being verification of the ability of a UE’s CQI reports to track a slowly varying channel.  
This contribution proposes test cases for the initial evaluation phase modes listed above. The test cases  consist of antenna configuration at the eNB and UE, bandwidth, transmission mode, channel specification, and antenna correlation.  
2. Test Cases
Recommended test cases are divided into three categories and shown in Table 1 through Table 3.  Common assumptions for all test cases are:

· 2 Tx Antennas
· 2 Rx Antennas

· 10 MHz Bandwidth

It is proposed that each of the initial phase CQI modes be evaluated in both static and fading channels with static channel being either AWGN or a time-invariant but frequency selective channel. Wideband reporting, i.e. periodic modes 1-0 and 1-1, are evaluated in an AWGN channel while the subband modes are tested with the time-invariant frequency selective channel.  Note that open loop spatial multiplexing mode is always defined with two code words since rank 1 transmission in spatial multiplexing mode is by definition transmit diversity [Sec. 7.1.3, 3].  
2.1. Static AWGN Test Cases

The AWGN test cases establish baseline performance for wideband modes without the additional complications of  antenna correlation and multiple codewords.  Single port transmission on port 0 could be substituted for transmit diversity.  
	CQI Mode
	Transmission Mode
	Number of Codewords

	Periodic 1-0
	Transmit diversity
	SCW

	Periodic 1-1
	Closed-loop rank 1 Precoding 
	SCW


Table 1: Static AWGN Test Cases
2.2. Static Frequency-Selective Tests Cases

The subband CQI test cases reuse the AWGN test case transmission modes.  Here there is the potential for the dual of the short-term vs. long-term averaging-time issue encountered in HSDPA.  In this case, by varying the bandwidth over which the UE bases its CQI report, channel gain measurement variance can be traded off against the resolution of the channel gain in the frequency domain.  Excessive measurement bandwidths could compromise the performance of frequency domain packet domain scheduling. By establishing accuracy requirements on adjacent or near-adjacent subbands, this compromise can be limited.
	CQI Mode
	Transmission Mode
	Number of Codewords

	Aperiodic 3-1
	Closed-loop rank 1 precoding
	SCW

	Aperiodic 3-0
	Transmit diversity
	SCW


Table 2: Static Frequency-Selective Test Cases
2.3. Fading Test Cases

All four modes are also tested in fading channels to insure tracking of channel gain variations in time.  Modes evaluated with transmit diversity and open loop transmission modes should be tested with low antenna correlation since these modes are optimized for these configurations.  The subband CQI modes are also evaluated in the relatively frequency selective EVA5 channels.
	CQI Mode
	Transmission Mode
	Number of Codewords
	Channel
	Antenna Correlation

	Periodic 1-0
	Transmit Diversity
	SCW
	EPA5
	Low

	Periodic 1-1
	Closed Loop rank 1 precoding 
	SCW
	EPA5
	Medium

	Aperiodic 3-0
	Open Loop
	DCW
	EVA5
	Low

	Aperiodic 3-1
	Closed Loop
	DCW
	EVA5
	Medium


Table 3: Fading Test Cases
3. Conclusion

It is recommended that each of the initial modes agreed at the last meeting, PUCCH 1-0, PUCCH 1-1, PUSCH 3-0, and PUSCH 3-1 be evaluated in both static and fading channels.  In addition, it is proposed that all dual codeword tests be performed in a fading channel.
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