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1 Introduction
The RAN1 design The Uplink Capacity Enhancements for LTE WI [1] has reached agreements permitting RAN4 to start developing BS demodulation performance requirements. The agreements for MCS/TBS are stated in subclause 6.2.8 [2]. This contribution provides simulation assumptions for PUSCH 256QAM intended for use when running ideal simulations and for aligning the results among companies.

In this contribution we summarize the parameters. The intention is to be as complete as possible and as clearly as possible define the various parameters so that alignment between companies is simplified.

2. Simulation assumptions for ideal simulations

This chapter outlines a number of assumptions needed when performance evaluations are done. In this chapter we have tried to be as specific as possible in order to facilitate comparison of results from different companies. 

We already have 64QAM performance requirements and conformance test in the specification. It is proposed to model 256QAM along the structure of 64QAM when it comes to requirements. We point out the cases when we deviate from this assumption.
2.1 Channel bandwidths

Requirements should be developed for all 6 channel bandwidths with full PRB allocation. It is proposed not to test single PRB allocation for 256QAM, since this case with existing requirements.
2.2 Radio channel models and correlation
We propose to use the same channel model as for 64QAM with full PRB allocation. 
	Correlation
	Doppler frequency
	Model
	Comment

	Low
	Low
	EPA 5Hz
	Low delay spread model representing small cell and indoor cases.


Table 1: Overview of currently agreed channel models

2.3 Noise model

AWGN noise is assumed for all simulations.
2.4 Channel estimation and equalizer

The assumed channel estimator is a ML estimator with real noise estimation. The equalizer used is a frequency domain MMSE equalizer.

2.5 Timing estimation
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Figure 1- Timing of the sampled window if perfect timing estimation is assumed.

We assume that the receiver has perfect knowledge of the timing, i.e. that the timing of the individual paths is known. The sampled window is aligned to match DFTS-OFDM symbol of the first arriving path. 

2.6 Modulation and Coding

We do simulations for a fixed modulation and coding schemes and without link adaptation. This makes it easy to define measurement channels (e.g. block sizes, how many bits for checksums etc.) and to calculate the maximum throughput.

The following combinations of modulation and coding are used:

· 256QAM, MCS index 27 == TBS index 33 == code rate 895.3333/1024 = ca 7/8
2.7 HARQ process

The HARQ process should allow a maximum of 4 transmissions, i.e. after the initial transmission there is a maximum of three retransmissions. For the ideal simulations we assume that the feedback mechanism is error free.

To combine retransmissions incremental redundancy is used.

2.8 Cyclic prefix length

Normal cyclic prefix length is used.

2.9 Diversity schemes

1 TX, 2-4-8 RX
2.10 Duplex mode and Uplink frequency hopping

Frequency hopping is not used. We simulate FDD but requirements are for both FDD and TDD.
2.11 Performance measure

The performance for a given SNR is measured as a percentage of nominal throughput, where the throughput is determined by the measurement channels. Throughput is calculated on payload bits only, i.e. the CRC is not included.

The performance requirements are expressed as a required signal level to achieve a specified throughput level. We propose 70% throughput.
2.12 Simulation parameters

This table is intended to be used for summarizing the simulation parameters.

Proposal: Ideal simulation parameters for alignment.
	Channel bandwidths
	All 6 channel bandwidths, full PRB allocation.

	Radio channel models and correlation
	EPA 5 Hz, low correlation

	Noise model
	AWGN noise is assumed for all simulations.

	Channel estimation and equalizer
	The assumed channel estimator is a ML estimator with real noise estimation. The equalizer used is a frequency domain MMSE equalizer.

	Timing estimation
	We assume that the receiver has perfect knowledge of the timing, i.e. that the timing of the individual paths are known

	Modulation and Coding
	256QAM, MCS index 27 == TBS index 33 == code rate 895.3333/1024 = ca 7/8

	HARQ process
	The HARQ process should allow a maximum of 4 transmissions, i.e. after the initial transmission there is a maximum of three retransmissions. For the ideal simulations we assume that the feedback mechanism is error free.

To combine retransmissions incremental redundancy is used

	Cyclic prefix length
	Normal CP

	Diversity schemes
	1 TX, 2-4-8 RX

	Duplex mode and Uplink frequency hopping
	For full resource block allocations frequency hopping is not used. We simulate FDD but requirements are for both FDD and TDD.

	Performance measure
	70% required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput.


3.  Conclusions

In this contribution we have listed the simulation assumptions to be used for ideal simulations for defining the eNodeB demodulation performance requirements.
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