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1. Introduction

It is agreed during RAN1#51 meeting that best-M average or CQI for each subbands (cycle-through) scheme will be used for CQI feedback on PUCCH.
In this contribution, system performance is compared for these two CQI feedback schemes on PUCCH.
2. System Simulation Results of CQI Feedback Schemes on PUCCH
System simulation results are given in Table 1 and Table 2. Case 1 with 10 MHz bandwidth is simulated with the mobile speed of 3 and 15 kmph. 2x2 SU-MIMO is simulated assuming wideband (and narrowband) PMI feedback. For Best-M scheme, M equal to 1, 2 and 3 are evaluated. 
For the MIMO case, a separate wideband PMI report is assumed for Best-M and cycle-through schemes and a differential CQI (with 2 bits) is added to the CQI report when rank is larger than 1. For the cycle-through scheme, simulation results are also given for narrowband PMI feedback where PMI for each subband is feedback. 
In Table 1, wideband PMI is feedback with the same 2 or 5 ms feedback period as the CQI feedback is used. Slow speed (15 kmph) UEs are also simulated. For cycle through scheme, the CQI value for each subband is updated when new CQI report for the subband is available. For Best-M scheme, CQI value of the selected subbands (indicated by the index in the report) is set to the reported value and the CQI values of the rest of the subbands are set to 6 dB below the reported value. Note that, for both schemes, more advanced algorithms exist to update the CQI for each subband. However, they are not included in the simulation for a fair comparison. 
In Table 2, in addition to wideband PMI feedback, narrowband PMI feedback for each subband is also simulated for cycle through scheme.
Table 1 Performance Comparison of CQI Feedback on PUCCH – Case 1 (3 kmph).
	Feedback period
	Schemes
	Feedback resolution

	
	
	5 RBs
	10 RBs

	
	
	Sector throughput
	Cell-edge throughput
	Sector throughput
	Cell-edge throughput

	2 ms
	Cycle
	14.463 Mbps
	345 Kbps
	14.717 Mbps
	321 Kbps

	
	Best-1
	13.622 Mbps
	245 Kbps
	14.299 Mbps
	288 Kbps

	
	Best-2
	15.058 Mbps
	320 Kbps
	15.319 Mbps
	312 Kbps

	
	Best-3
	15.605 Mbps
	340 Kbps
	15.479 Mbps
	312 Kbps

	5 ms
	Cycle
	12.713 Mbps
	270 Kbps
	13.824 Mbps
	299 Kbps

	
	Best-1
	13.605 Mbps
	248 Kbps
	14.282 Mbps
	287 Kbps

	
	Best-2
	15.050 Mbps
	319 Kbps
	15.326 Mbps
	308 Kbps

	
	Best-3
	15.565 Mbps
	341 Kbps
	15.496 Mbps
	312 Kbps


Table 2 Performance Comparison of CQI Feedback on PUCCH – Case 1 (15 kmph).

	Feedback period
	Schemes
	Feedback resolution

	
	
	5 RBs
	10 RBs

	
	
	Sector throughput
	Cell-edge throughput
	Sector throughput
	Cell-edge throughput

	1 ms
	Cycle 
(WB PMI)
	11.936 Mbps
	271 Kbps
	13.282 Mbps
	295 Kbps

	
	Cycle 
(NB PMI)
	12.290 Mbps
	290 Kbps
	1.3436 Mbps
	299 Kbps

	
	Best-2
	14.640 Mbps
	328 Kbps
	15.192 Mbps
	310 Kbps

	2 ms
	Cycle 
(WB PMI)
	10.969 Mbps
	237 Kbps
	12.024 Mbps
	263 Kbps

	
	Cycle 
(NB PMI)
	11.279 Mbps
	244 Kbps
	12.180 Mbps
	267 Kbps

	
	Best-2
	14.332 Mbps
	314 Kbps
	14.865 Mbps
	303 Kbps


As shown in Table 1 and Table 2, the Best-2 and Best-3 constantly outperforms the cycle throughput feedback scheme especially for case of 15 kmph. Narrowband PMI feedback for cycle through scheme only improves the results marginally and Best-M scheme still performs significantly better.
3.  Conclusion

Based on the performance comparison, we propose to use Best-M CQI feedback scheme for PUCCH.




























































































































































































































































