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1 Introduction
This contribution supplies simulation results pertaining to the following issues
· correction of the reporting formats of the PUCCH 1-0 and PUCCH 1-1 as Format 2a cannot be used as default
· reuse of PUCCH 1-0 requirements for 15 PRB partial allocation to cover Category 1

· reuse the Multi-PMI requirements change with 10 MHz/50 PRB and 10MHz/40 PRB allocations

and a recommended way forward.
2 PUCCH 1-0 and PUCCH 1-1
2.1 Format (FDD)
For PUCCH 1-0 for CQI frequency non-selective fading test (FDD) we 
· Check if UL grants to allow CQI piggy-backing on PUSCH can be used when collisions occurs (test vendors primarily)

· Check if current FDD requirements can be used with 5 ms reporting periodicity (may not be needed if it is concluded piggy-backing works)

Results are shown below (piggy-backing treated in the last section).
Table 1A: Simulation results PUCCH 1-0 (50 PRB) and 2 ms periodicity
	Duplex mode
	SNR [dB]
	
	
	BLER

	FDD
	6
	1.18
	0.36
	0.27

	
	7
	1.09
	0.37
	0.28

	
	12
	1.19
	0.36
	0.31

	
	13
	1.01
	0.36
	0.34


Table 1B: Simulation results PUCCH 1-0 (50 PRB) and 5 ms periodicity
	Duplex mode
	SNR [dB]
	
	
	BLER

	FDD
	6
	1.13
	0.36
	0.30

	
	7
	1.05
	0.37
	0.30

	
	12
	1.15
	0.36
	0.32

	
	13
	1.00
	0.36
	0.35


Results for the partial allocation (15 PRB) are shown for the 2 ms periodicity.
Table 2: Simulation results PUCCH 1-0 (15 PRB partial allocation) with 2 ms periodicity
	Duplex mode
	SNR [dB]
	
	
	BLER

	FDD
	6
	1.11
	0.25
	0.34

	
	7
	1.09
	0.24
	0.09

	
	12
	1.16
	0.27
	0.18

	
	13
	1.05
	0.24
	0.28


Based on these results

· the change of periodicity to 5 ms for FDD is feasible

· reusing the requirements for the 15 PRB allocation is feasible for 2 ms. 

2.2 TDD

For TDD we
· Set cqi-pmi-ConfigurationIndex = 13, which means that the reporting periodicity is 10ms and CQI feedback sub-frame is 7. Transmit data only in sub-frames of 4 and 8.
Results are shown below.
Table 2A: Simulation results PUCCH 1-0 (50 PRB) and 5 ms periodicity
	Duplex mode
	SNR [dB]
	
	
	BLER

	TDD
	6
	1.27
	0.41
	0.24

	
	7
	1.17
	0.41
	0.24

	
	12
	1.33
	0.40
	0.24

	
	13
	1.13
	0.40
	0.26


Table 2B: Simulation results PUCCH 1-0 (50 PRB) and 10 ms periodicity
	Duplex mode
	SNR [dB]
	
	
	BLER

	TDD
	6
	1.22
	0.40
	0.26

	
	7
	1.13
	0.41
	0.27

	
	12
	1.27
	0.40
	0.27

	
	13
	1.10
	0.40
	0.29


Based on these results

· the change of periodicity to 10 ms for TDD is feasible

· reusing the requirements for the 15 PRB allocation is feasible for 10 ms (results not shown). 

3 Multi-PMI test for low category and change of bandwidth
Figure 1 shows the throughput characteristics for Multi-PMI for 10 MHz and 20 MHz bandwidths and TDD duplex mode, while Figure 2 shows the precoder gain. The difference is marginal which suggests that it is possible to keep the current minimum requirement 1.2 but using a 10 MHz channel instead. 

[image: image1]
Figure 1: throughput characteristics for Multi-PMI reporting, 10 MHz (upper) and 20 MHz (lower).

[image: image2]
Figure 2: precoder gain for Multi-PMI reporting, 10 MHz (upper) and 20 MHz (lower).

For FDD we obtain the following results for 10 MHz bandwidth with full and partial allocation:
Table 3: precoder gain for 40 and 50 PRB allocation

	PRB size
	

	50
	1.40

	40
	1.38


The simulation results indicate that the current requirements for Multi-PMI and 20 MHz bandwidth can be reused for 10 MHz with 50 and 40 PRB allocation.

4 Periodic CQI on PUSCH whenever collision with A/N occurs 
The resolution to configure an UL SG in subframe n – 4 and use CQI reporting PUSCH if collision between (periodic) CQI and A/N with PUCCH in subframe n. However, for Rel-9, TS36.213v9.1.0 Clause 10.1 specifies
“In case of collision between a CQI/PMI/RI and an HARQ-ACK in a same subframe without PUSCH, the CQI/PMI/RI is multiplexed with HARQ-ACK on PUCCH if the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE, otherwise the CQI/PMI/RI is dropped. 
In case of collision between a periodic CQI/PMI/RI and an HARQ-ACK in a same subframe with PUSCH, the periodic CQI/PMI/RI is multiplexed with the HARQ-ACK in the PUSCH transmission in that subframe. ”

If a collision between periodic CQI and A/N occurs on PUCCH, the second paragraph gives the desired when a collision occurs and UL SG is configured. In Rel-8 it is only stated that

“The parameter Simultaneous-AN-and-CQI provided by higher layers determine if a UE can transmit a combination of CQI and HARQ-ACK on PUCCH in the same subframe.”

but the same functionality is assumed.

The proposal in [1] is feasible. It is not necessary to specify any uplink RMC for use on PUSCH. 

5 Proposal
We propose to
· change the reporting period to 5 ms for FDD and 10 ms and keep the requirements
· if this is not acceptable taking other results into account, piggy-backing can be used

while for Rel-9, we propose to
· reduce the allocation to 15 PRB for Category 1 for the PUCCH 1-0 AWGN and fading tests, but apply the same requirement

· reduce the bandwidth for the Multi-PMI test to 10 MHz (supported for all operating bands) from the current 20 MHz, and reduce the allocation to 40 PRB for Category 1 while maintaining the existing requirement.
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