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1. Introduction
An initial analysis of the impact of the ACK/NACK feedback mode on the demodulation and CSI requirements was presented in ‎[1]. It was concluded that re-simulations might be needed in the case of multi-codeword and PDCCH scenarios.

It was furthermore agreed in the demodulation and CSI Ad-Hoc of RAN4#52 that interest companies should evaluate the proposed options and state their preferences in RAN4#52bis. 

In this contribution, we present simulation results showing the performance impact, and finally express our preference on the way forward.
2. Simulation results
2.1 Multi-codeword scenarios

The performance losses for the demodulation test cases supporting multi-codeword transmission are shown in Table 1. The loss column refers to the performance difference between the ideal and real ACK/NACK feedback.
Table 1 – Performance loss for the multi-codeword scenarios
	test
	reporting mode
	Loss [dB]

	5.1
	multiplexing
	0.3

	
	bundling
	0.4

	5.2
	multiplexing
	0.2

	
	bundling
	0.4

	5.3
	multiplexing
	0.1

	
	bundling
	0.2

	6.1
	multiplexing
	0.1

	
	bundling
	0.5

	6.2
	multiplexing
	0.1

	
	bundling
	0.2


As can be seen, the performance of the ACK/NACK multiplexing is within 0.3 dB compared to the ideal feedback in all simulated scenarios. Hence, considering the options given in ‎[1], i.e.
· Option 1: Keep the existing requirement and set the ACK/NACK feedback mode to multiplexing. 

· Option 2: Keep the existing requirement and set the ACK/NACK feedback mode to bundling. 

· Option 3: Set the UL/DL configuration to 0 and scale the maximum throughput accordingly. 

· Option 4: Re-simulate all multi-codeword scenarios assuming bundling mode due to lower performance impact. 

it would seem most feasible to select ACK/NACK multiplexing for all multi-CW scenarios. In order to avoid completely opening the existing requirements, it is proposed that the impact of the ACK/NACK multiplexing would be taken into account by relaxing the existing minimum requirements by a factor that would be the average over the losses reported by companies.
2.3 PDCCH demodulation scenarios
For PDCCH, the problem is that neither of the ACK/NACK feedback schemes provides complete means to distinguish the DTX from the NACK for subframes with M>1. Consequently, counting of the DTX responses and measurement of the miss-detection rate becomes impossible. The possible solutions include

· Option 1: Set the UL/DL configuration to 0, assuming either bundling or multiplexing (no difference). 

· Option 2: Maintain the UL/DL configuration 1, but schedule DL data only on subframes #4 and #9. 
Of these alternatives, option 1 would be more feasible due to the shorter test time (half compared to option 2). To evaluate the performance impact when the UL/DL configuration is changed from 1 to 0, a set of simulations were conducted for the PDCCH scenarios: 
Table 2 – Performance loss for the PDCCH scenarios
	test
	loss

	8.1
	-0.1

	8.2
	0.0

	8.3
	0.0


As can be seen from Table 2, the performance difference between configuration 0 and 1 is negligible. As a consequence, it is proposed to change the UL/DL configuration of the PDCCH scenarios from 1 to 0, maintaining the existing minimum requirements. The ACK/NACK feedback mode could be set to multiplexing for the sake of consistency, however it should be noted that there is no difference between bundling and multiplexing in the case of UL/DL configuration 0.
3. Conclusions 

We have further analyzed the impact of the ACK/NACK feedback mode on TDD demodulation requirements. Based on the findings, the following is recommended:

Multi-codeword scenarios
· set the ACK/NACK feedback mode to multiplexing

· relax the existing minimum requirements by a factor that is the average over the losses reported by the companies
PDCCH scenarios
· set the ACK/NACK feedback mode to multiplexing

· set the UL/DL configuration to 0

· no further simulations needed

Other scenarios
· set the ACK/NACK feedback mode to multiplexing
· no further simulations needed
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