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1. Introduction
The reduction of the number of CQI reporting options was discussed in the RAN1 meeting #52bis [1]. In this paper the removal of the option of having frequency selective CQI reporting on PUCCH is discussed. Simulation results comparing frequency selective CQI reporting on PUCCH, wideband average CQI reporting on PUCCH and aperiodic higher-layer configured CQI reporting on PUSCH are presented. 
2. Discussion

Figure 1 shows normalized average cell throughput for the agreed frequency selective CQI reporting on PUCCH, i.e.  for a system bandwidth of 11-26 resource blocks the subband size is 4 resource blocks, there are 2 bandwidth parts, M = 1 and the frequency selective CQI report is accompanied with a wideband CQI report on PUCCH [2]. Wideband average CQI reporting on PUCCH and higher-layer configured aperiodic CQI reporting with a subband size of 4 resource blocks on PUSCH are also included as references. Simulation assumptions are presented in Table 1. 
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Figure 1: Normalized average cell throughput for different number of users per cell for wideband CQI reporting on PUCCH, frequency selective CQI reporting on PUCCH and higher-layer configured aperiodic CQI reporting on PUSCH.
Table 1: Simulation assumptions.
	Traffic and Mobility Models

	User distribution
	Uniform

	Terminal speed
	3 km/h

	Data generation
	File download traffic model  (each user requests and downloads files of size 200 kByte , the time between the reception of one file and the request of the next file is exponentially distributed with mean 1.5 s and a lower cut-off at 1.5 s and an upper at 5s) with TCP feedback in uplink

	Radio Network Models

	Distance dependent path loss
	L = 15.3+20+37.6*log(d), d = distance in meters

	Shadow fading
	Log-normal, 8dB standard deviation

	Multipath fading
	TU Typical Urban

	Cell layout
	Hexagonal grid, 3-sector sites, 21 sectors in total

	Inter-Site Distance (ISD)
	500m

	General System Models

	Spectrum allocation
	5MHz

	Base station power
	20W

	Max antenna gain
	14dBi

	Modulation and coding schemes
	QPSK, 16QAM, and 64QAM, Rel-6 turbo codes

	Channel estimation
	Ideal

	Channel quality information reporting
	Measurement error N(0,0.5) in dB-scale independent between RBs, CQI values quantized according to agreed 4-bit table
PUCCH CQI reporting: Overhead of 1 report per 5 TTIs
Aperiodic PUSCH CQI reporting: Overhead of 1 report per 1, 2, 2, 4, 5, 7, 8, 10 and 13 TTIs  for 2, 5, 7, 15, 20, 25, 30, 40 and 50 users per cell (assuming 4 available grants in the uplink per TTI) 

	Reuse
	Uncoordinated reuse 1

	Traffic load
	  2, 5, 7, 15, 20, 25, 30, 40 and 50 users per cell

	HARQ
	Yes

	Feedback delay
	3 subframes

	E-UTRA Characteristics

	Transceiver antennas 
	1x2

	Receiver
	Maximum ratio combining 

	Scheduler
	PFTF, Maximum of 4 scheduled users per TTI

	Link adaptation
	Initial MCS selection with BLER target of 10%


These simulations results indicate similar performance for frequency selective CQI reporting on PUCCH and wideband CQI reporting. Since the wideband CQI reporting on PUCCH is less complex than the frequency selective CQI reporting on PUCCH and since it is possible to obtain frequency selective CQI information from PUSCH CQI reporting, for which a gain in comparison to wideband CQI reporting is seen in Figure 1, it is proposed that frequency selective CQI reporting on PUCCH is removed
3. Summary and Conclusions
The simulation results show that the gain of having frequency selective CQI reporting on PUCCH is small compared to having only wideband periodic CQI reporting on PUCCH. It is therefore proposed that the option of having frequency selective CQI reporting on PUCCH is removed. 
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