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1. Introduction
To be able to align simulation results for PUCCH and RACH between companies a set of common assumptions is needed. In this contribution we outline these assumptions.

A lot of assumptions are common to all uplink simulations and these are outlined in [1]. In order to facilitate discussions we refer to the assumptions made for PUSCH as much as possible and only elaborate on the differences.

2. Assumptions

2.1 Radio Channel models

The same models used in [1] can also be used for PUCCH/RACH simulations.

2.2 Noise model

The same models used in [1] can also be used for PUCCH/RACH simulations.

2.3 Channel bandwidths
There are a number of different channel bandwidths defined. However it is believed that the most stringent requirements will result from 6 RB channel bandwidth since this results in the largest correlation between the control channels. 
For RACH the channel bandwidth should not have a large impact since the RACH only occupies the middle 6 RBs. For ideal simulations the channel behavior of these should be the same regardless of used channel bandwidth.

It should be noted that it is necessary to develop requirements for each channel bandwidth that an eNodeB supports. For initial alignment it is suggested to use 10 MHz channel bandwidth.
2.4 Channel estimation and equalization

The same models used in [1] can also be used for PUCCH simulations.

For the RACH channel estimation and equalization is not applicable.
2.5 Timing estimation
The same models used in [1] can also be used for PUCCH simulations.

For RACH estimating the timing is actually one of the purposes of RACH and thus no assumptions need to be made.
2.6 Modulation and coding

Most of the details are already settled within RAN1. It is expected that the remaining details will be settled in Athens or shortly thereafter. Thus we don’t see any need to make any specific intermediary working assumptions.
2.7 FDD and TDD type 1 and 2 aspects

The same frame structure is used for FDD and TDD type 1 and thus the same assumptions can be used for FDD and TDD type 1. In the TDD mode it is possible to include multiple ACK/NACKs in each subframe. We assume a single ACK/NACK in a subframe. The assumptions for multiple ACK/NACS in a subframe is FFS.

The frame structure forTDD type 2 is different. However most of the definitions are ready and thus there seems to be no reason to make interim working assumptions.

For the TDD modes an UL/DL ratio of 50% should be assumed.
2.8 Cyclic prefix length

The same models used in [1] can also be used for PUCCH/RACH simulations.

Since the RACH preamble occupies at least one sub-frame the cyclic prefix length does not have a large impact on the results however.
2.9 Diversity schemes

The same models used in [1] can also be used for PUCCH/RACH simulations.
2.10 Performance measures PUCCH
DTX to ACK test: In some cases it is possible that the UE does not send any message at all even if it was supposed to. This may occur, for example, 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 ACK. We measure this probability.

ACK misdetection and NACK to ACK: We also measure that the probability that an ACK is not detected properly. In addition we measure the probability that and NACK is interpreted as an ACK.

The target quality of the control channel together has been suggested in [2] and we suggest that these can be used as a basis for the final requirements.

2.11 Suggested simulation parameters for PUCCH

To be able to appreciate the full parameter space and the number of requirements to set we group the parameters into orthogonal groups. In each group there are a number of parameter combinations. Then each parameter combination has to be tested together with all combinations in the other groups.
It should be noted that the DTX to ACK test is independent of most of the parameters since no signal is actually transmitted.
2.11.1 Diversity scheme

This can either be 2 or 4 receive antennas.

2.11.2 Duplex mode and Channel Bandwidth

	
	Channel Bandwidth MHz

	Duplex mode
	1.4
	1.6
	3
	3.2
	5
	10
	15
	20

	FDD
	
	
	
	
	
	
	
	

	TDD type 1
	
	
	
	
	
	
	
	

	TDD type 2
	
	
	
	
	
	
	
	


There are quite many combinations of Duplex mode and channel bandwidth. However different eNodeBs will have different capabilities and it is necessary to develop requirements for all different eNodeB classes.

2.11.3 Propagation conditions and cyclic prefix length

	
	Propagation model

	Cyclic prefix length
	EPA 5Hz
	EVA 5Hz
	EVA 70Hz
	ETU 70 Hz
	High Speed

	Normal
	
	
	
	
	

	Extended
	
	
	
	
	


2.12 Performance measures RACH

The first performance measurement for RACH is false alarm probability, i.e. the probability of detecting a preamble when none was sent.

We also measure the probability for not detecting the preamble or incorrectly detecting the preamble. We consider the preamble to be incorrectly detected when the error in the timing estimation is larger than a fraction of the cyclic prefix length. With cyclic prefix here we understand the inter symbol CP used for PUSCH, not the extra long cyclic prefix that is part of the RACH preamble.
2.13 Suggested simulation parameters for RACH
The test for false alarm, i.e. detecting a preamble when none was sent, is independent of channel model and is the same for both FDD and TDD. This requirement is the same for both 2 and 4 receive antennas.

The probability of incorrect detection or not detecting the preamble however needs to be simulated for a number of cases.
2.13.1 Duplex mode and channel bandwidth
Since the performance of RACH is independent of the channel bandwidth in ideal simulations it is suggested to use only 10 MHz for the ideal simulation. Frame structure type 1 and 2 differs though and has to be simulated separately.
2.13.2 Preamble format

There are multiple preamble formats to consider.

2.13.3 Channel model and timing offset

The following channel models and timing offsets that each combination should be tested for. There are two possible modes of the RACH preamble, the normal one and a special version for high speed environments. The timing offset should be a random offset from the beginning of the subframe with a uniform distribution of positions on the interval indicated below.
	Preamble mode
	Channel model
	Time offset interval

	Normal 
	AWGN
	0 – X us

	Normal
	Fading
	0 – X us

	High speed
	AWGN
	0 – X us
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