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1. Introduction
This contribution provides simulation assumptions intended for use when running ideal simulations and for aligning the results among companies.
E-UTRA is a flexible system, the links can be configured in a number of ways to match different environments, services and user needs. However the many degrees of freedom also results in a large number of possible parameters combinations that requirements can be based on. There are literally thousands of possible combinations and testing all clearly unfeasible. The difficulty is selecting a reasonable number of combinations to test while preserving as large coverage of the tests as possible.
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.

This contribution provides the overall picture. The exact configuration for defining requirements for each uplink channel is presented in separate contributions.

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. 
2.1 Radio channel models

The suggested channel models and agreements are so far documented in [1]. Correlation matrices need to be defined as well as a channel model for the high speed scenario.  The currently agreed channel models are listed in table 1.
	Delay spread
	Doppler frequency
	Model
	Comment

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

	[Medium]
	[Low]
	[EVA 5Hz]
	

	[Medium]
	[Medium]
	[EVA 70Hz]
	

	[High]
	[Medium]
	[ETU 70Hz]
	[Represents high delay spread environments, with a delay span of the same order as the cyclic prefix.]

	TBD
	[High]
	TBD
	[A high speed channel model is for further study.]


Table 1: Overview of currently agreed channel models
2.2 Noise model

AWGN noise is assumed for all simulations.

2.3 Which physical channels to test?
PUSCH

For the PUSCH we look at the two extreme cases of allocation, full RB allocation and a single RB allocation.

For the full RB allocation all available RBs are allocated, i.e. the outer RBs used for control signaling is allocated as well. No RACH slots are considered, i.e. there are no slots reserved for RACH.
The performance requirements are expressed as a required signal level to achieve a specified throughput level, e.g. 30% and 70% of maximum throughput. 
RACH

For RACH we test the probability of correctly detecting the preamble and the probability of erroneous detection.
PUCCH 
In the uplink control channels the ACK and NACK messages needed for the HARQ process. There are four different errors that may occur. First a ACK may be interpreted as a NACK and vice versa.

In addition it is possible that the UE does not send any message at all even if it was supposed to. This may for example occur if the UE was in a DTX period and did not wake up to correctly receive the data intended for it. In that case the UE will transmit nothing, but the receiver may interpret the silence as either an ACK or a NACK.

RAN1 had defined target quality rates for “ACK misdetection”, “DTX to ACK error” and “NACK to ACK errors” where “NACK to ACK error” has the most stringent requirements.

RAN1 has also defined CQI block error rates. Currently the need to define tests for this is left FFS.
Channel Sounding reference signal

In has previously been  pointed out that the measurements obtained by the sounding signal is only used in the eNodeB and thus it is not necessary to standardize performance tests.
2.4 Measurements

The performance is measured as a percentage of nominal throughput, where the throughput is determined by the measurement channels.
2.5 Bandwidth options
Currently there are 6 defined bandwidths for TDD and 6 defined for FDD. The system bandwidth obviously has an impact on performance. In addition eNodeB may only be specified to handle a subset of the defined bandwidths. This requires separate requirements system bandwidth for each otherwise there will be an ambiguity on how to test for the eNodeBs with bandwidths lacking clear requirements.

	Operating system bandwidth [MHz]
	1.4*
	1.6**
	[3 and/or 3.2]
	5
	10
	15
	20

	Number of resource blocks
	6
	7
	[15 and/or 16]
	25
	50
	75
	100

	Note*: This system bandwidth is used only for FDD band

Note**: This system bandwidth is used only for TDD band


Table 2: Operating system bandwidths defined for LTE
2.6 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.
2.7 Timing estimation
We assume that the receiver has perfect knowledge of the timing.
2.8 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 suggested modulation and coding schemes are outlined in table 3. It should be noted that 64QAM is an optional UL feature that only needs to be tested if it is available.
	Modulation scheme
	Coding rate

	QPSK
	1/3

	
	1/2

	
	3/4

	16 QAM
	1/2

	
	2/3

	
	4/5

	64 QAM
	1/2

	
	3/4

	
	4/5


Table 3: Suggested modulation and coding schemes
2.9 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.

2.10 Measurement channels

Currently there are no measurement channels specified. These need to be defined and agreed.
2.11 FDD and TDD frame structure type I and II aspects
In most cases we can expect that the performance of FDD and TDD with frame type I and type II will differ due to the different design of these modes. However in the interest of reducing the number of requirements that have to be specified common requirements should be used whenever possible. When common requirements are feasible is FFS. 
2.12 Cyclic prefix length

The cyclic prefix can be normal or extended, (i.e. approx. 4.7 or 16.7 us). The extended CP is useful for coping with highly dispersive channels and is mainly intended for use in single frequency networks. Thus it is suggested that the normal cyclic prefix length is used for most tests.
2.13 Diversity schemes

Multi user MIMO and MIMO with two transmit antennas are left FFS. We use two diversity schemes with one transmitter and 2 or 4 receive antennas. Multi user MIMO and MIMO with two transmit antennas are left FFS.
2.14 Uplink frequency hopping

Frequency hopping can be considered on two timescales: intra-subframe and inter-subframe. It should be noted that for full resource block allocations frequency hopping is not applicable.

Inter subframe frequency hopping is controlled by the scheduler. In order to avoid dependency on the scheduler implementation inter subframe frequency hopping is not included.
Intra subframe frequency hopping is used for single resource block allocations, i.e. the two consecutive resource blocks in a subframe are transmitted on different frequencies.
For the control channel the first slot is sent on the low side of the channel and the second slot is sent on the high side of the carrier.
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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