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1. Introduction
In the UE demodulation and CQI adhoc of RAN4#48 ‎[1], it was agreed to initiate the specification work for CSI requirements from the following four reporting modes assuming static propagation conditions:
· Periodic mode 1-0

· Periodic mode 1-1
· Aperiodic mode 3-0

· Aperiodic mode 3-1

Some detailed suggestions for the CSI verification scenarios can be found in ‎[2] and ‎[3].
In this contribution, we attempt to identify the various parameters needed for the specification of the above four scenarios, stating our preference where appropriate. 
2. Verification methodology
The main purpose of the static CSI requirements is to verify that the reported CQI fulfills the RAN1 CQI definition with a reasonable accuracy:
“Based on an unrestricted observation interval in time and frequency, the UE shall report in uplink subframe n the highest CQI index in Table 7.2.3-1 which satisfies the following condition: A single PDSCH transport block with a combination of modulation scheme and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CQI reference resource, could be received with a transport block error probability not exceeding 0.1”
The verification methodology could be based on the methods adopted in WCDMA ‎[4], where the accuracy is determined by the variance and bias of the reported CQI:
“For the parameters specified in Table xx, and using the downlink physical channels specified in table xx, the reported CQI value shall be in the range of +/-A of the reported median more than B% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI +C) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI -D) shall be less than or equal to 0.1.”
It should be noted that the values A-D adopted for WCDMA are not directly applicable to LTE, as the CQI granularity of LTE is different from WCDMA (4 bits in LTE, 5 bits in WCDMA).
	Parameter
	Value

	A
	[tbd]

	B
	[tbd]

	C
	[tbd]

	D
	[tbd]


To reduce the test load, it might be preferable to limit the number of static levels (SNR) to one per scenario, however applying different levels to different scenarios.  
3. Scenarios for static conditions
3.1 Periodic mode 1-0

In periodic mode 1-0, UE reports one wideband CQI value at each reporting instance. The periodicity and offset of the reporting instances are determined by the ICQI/PMI parameter, which could be set e.g. to zero to ensure the lowest possible reporting period (2 ms). The transmission mode could be either SIMO, transmit diversity, or open-loop spatial multiplexing, of which transmit diversity could be chosen as suggested in ‎[2]. For antenna correlation, the simplest option (zero) would be preferred as the impact of  the higher correlation is already covered as part of the demodulation tests.
	Parameter
	Value

	Channel bandwidth
	[10 MHz]

	Transmission mode
	[Transmit diversity]

	Antenna configuration
	[2x2]

	Channel model
	[Static one-tap]

	Antenna correlation
	[Low]

	CQI reporting period
	[2 ms]

	Resource allocation
	[Wideband transmission]

	Scheduling
	[One TB per subframe]

	Transport format
	[According to the last CQI report]


3.2 Periodic mode 1-1
In periodic mode 1-1, UE reports one wideband CQI value (per layer) and one PMI at each reporting instance, both values being conditioned by the last reported RI. The periodicity and offset of the reporting instances are determined by the ICQI/PMI parameter, which could be set to zero as in 1-0. The transmission mode would be either rank-1 or rank-2 closed-loop spatial multiplexing, of which e.g. rank-1 (SCW) could be selected for this scenario.
	Parameter
	Value

	Channel bandwidth
	[10 MHz]

	Transmission mode
	[Closed-loop spatial multiplexing]

	Antenna configuration
	[2x2]

	Transmission rank
	[1]

	Channel model
	[Static one-tap]

	Antenna correlation
	[Low]

	CQI reporting period
	[2 ms]

	Resource allocation
	[Wideband transmission]

	Scheduling
	[One TB per subframe]

	Transport format
	[According to the last CQI report]

	Precoding matrix
	[According to the last PMI report]


3.3 Aperiodic mode 3-0
In aperiodic mode 3-0, UE reports one RI, one wideband CQI, and N differential subband CQI values (N=9 for 10MHz channel bandwidth). The reporting occurs 4 subframes after eNB has enabled the “CQI request bit” in UL grant, the minimum reporting periodicity being 1 ms. A suitable transmit mode for aperiodic mode 3-0 would be the single-antenna port (zero) transmission, assuming that the transmit diversity would be tested along with the periodic mode 1-0. The channel model could be static two-tap, as suggested in ‎[2]. When defining the channels taps, it should be ensured that the resulting dynamic range falls within (2 CQI steps relative to the wideband CQI. The CQI accuracy (variance and bias) could be verified on each nine subbands, or a subset of those. In any case the eNB would cycle through the verified subbands and the statistics would be collected per subband.
	Parameter
	Value

	Channel bandwidth
	[10 MHz]

	Transmission mode
	[Single-antenna port; port 0]

	Antenna configuration
	[1x2]

	Channel model
	[Static two-tap; tap configuration TBD]

	Antenna correlation
	[Low]

	CQI reporting period
	[1 ms]

	Resource allocation
	[Transmission on one subband] 

[Cycling through the subbands from subframe to subframe]

[Number and locations of the verified subbands tbd]

	Scheduling
	[One TB per subframe]

	Transport format
	[According to the last CQI report]


3.4 Aperiodic mode 3-1
In aperiodic mode 3-1, UE reports one RI, one PMI, one wideband CQI per codeword, and N differential subband CQI values per codeword. As with mode 3-0, the reporting occurs 4 subframes after eNB has enabled the “CQI request bit” in UL grant. The suitable transmission mode would be rank-2 closed-loop spatial multiplexing, assuming that SCW is selected for the periodic mode 1-1. Channel model for this case could be the same as selected in UTRAN MIMO dual stream static orthogonal conditions [5] which would ensure that the streams would be orthogonal.
	Parameter
	Value

	Channel bandwidth
	[10 MHz]

	Transmission mode
	[Closed-loop spatial multiplexing]

	Antenna configuration
	[2x2]

	Transmission rank
	[2]

	Channel model
	[MIMO dual stream static orthogonal conditions (see [5])]

	Antenna correlation
	[Low]

	CQI reporting period
	[1 ms]

	Resource allocation
	[Transmission on one subband per layer] 

[Cycling through the subbands from subframe to subframe]

[Number and locations of the verified subbands tbd]

	Scheduling
	[Two TBs per subframe]

	Transport format
	[According to the last CQI report]

	Precoding matrix
	[According to the last PMI report]
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