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1 Introduction

Currently in RAN 4 we are discussing two items which have some commonalities.

· Quasi non collocated antennas: this work is done under TEI 11.

· Comp performance requirements

In this paper we provide our view on the differences between those two items and the methodology to follows for the definition of the test set up for both.
2 Discussion
Quasi collocated antennas work has started almost 6 months ago after reception of an LS from RAN 1 mentioning that the UE can not assume collocation assumptions between certain set of ports in Rel-11 [1]. RAN 1 is currently defining the set of ports which can be considered as collocated and the large scale parameters of the signal which should be considered under this assumption. RAN 4 has been tasked to study the sensitivity of the performance when the non collocation assumption is considered for the large scale properties of the channel such as 
· Delay spread 

· Doppler spread 

· Doppler shift

· Average gain 

· Average delay

In RAN 4 64bis several simulation results will be discussed in order to verify the sensitivity wrt to average delay and frequency shift. The same simulation exercise will be carried on for the other large scale parameters of the channel in the coming meetings. 
The scope of this work is to make sure that the Rel-11 UE does not assume incorrect quasi collocation assumptions and that hence it is capable of handling a certain range of the above mentioned parameters.

For example for average delay, depending on the channel conditions it seems that the some performance degradation can be visible for average delay such lower than -1/-0.5 or higher than 2/3.5musec (depending on the channel profile used).
Additionally it should be noted that under rel-11 the collocation behaviour will be signalled to the UE (either collocation behaviour A which corresponds to the case where all the ports are collocated or collocation behaviour B which corresponds to the case when all the group of ports are non collocated a part from DM-RS and a CSI-RS resource and for intra-resources CSI-RSs as mentioned in [2, 3].

In order to make sure that the UE assumes the correct non collocation hypothesis under rel-11 it is proposed to define requirements by considering a sufficiently large range of parameters to make sure that it is possible to discriminate between the correct behaviour which follows the signalling and wrong behaviours which assume collocation even if the network has signalled the use of non collocation assumption/ has been deployed under non collocation assumption. 
Several alternatives can be considered to define the tests related to this work:

Alt 1: 

The non collocated assumption is not explicitly modelled for all the properties of the channel but the UE is informed about the use of behaviour B. Hence estimation of the large scale parameters of the channel should be done without assuming collocation.

In that case the tput performance should be lower than for the case when collocation assumption is used.
Under this methodology however effects such as for example the increase in ISI which comes from the explicit average delay modelling would not be captured. Hence, this methodology can be used only for a selected amount of parameters such as for example delay spread; for average delay, frequency shift, and received power the methodology has some limitations and it is not the preferred alternative. 

Alt 2: 

The non collocation assumption is explicitly modelled for all the large scale properties of the channel: in order to discriminate between a good and bad UE behaviour a comparison between the throughput obtained when the UE is informed about the non colocation behaviour B and the throughput obtained when the UE is wrongly informed about the non collocation behaviour A could be considered. Clearly the throughput obtained under the first hypothesis should be larger than the throughput level obtained under the second hypothesis. Contributions [2] and [3] show that the degradation in performance due to a wrong collocation assumption is high and can be used to discriminate between those two behaviours.
Alternatively one could consider absolute throughput limits rather than relative throughput limits.

Alt 3: 
The non collocation assumption is explicitly modelled for all the large scale parameters of the channel and the parameters of CRSs are changed during the test while the throughput performance should not be affected.

Additionally we think that a separate test for the non collocation hypothesis of the most important large scale properties of the channel could be beneficial in order to test the correct UE behaviour with respect to those parameters. 

A unique test would mix all the effects which will make alignment of the results difficult to achieve. 
This however can be difficult to put in place considering the fact that a single bit for signalling collocation assumptions is being defined. 
The proposals are:

For non collocation:

Proposal 1: Under quasi non collocation work consider large range of large scale parameter of the channel to make sure that the UE considers the correct non collocation hypothesis. The performance test would be used in a functional manner to check the correct UE behaviour.
Alternatives 2 or 3 are the preferred methodologies to define the tests.
Proposal 2:   Discuss further whether it is possible to test the most important large scale parameters of the channel in a separate way in order to make sure that the UE has the correct behaviour with respect to the large scale parameter under test.
The same non collocation issue is also applicable to Comp. The aim of this work is to show what are the minimum performance achievable by Comp UEs. Hence it is important to define a test set up which corresponds to typical conditions also in terms of non collocation wrt the large scale properties of the signals and choose the range of those parameters in accordance with this principle.

Hence the proposals are

Proposal 3: Introduce Comp performance requirements by considering typical deployments and consider a typical (possibly small) range for the large scale properties of the channel without necessarily hit the worst case conditions for which high performance loss could be expected. 
Proposal 4: Under Comp all the large scale parameters of the channel should be explicitly modeled under behavior B in the same test. 
3 Conclusions

In this paper we have discussed the difference between non colocaiton work and Comp performance work. The following has been concluded:
The goal of quasi non collocated antenna ports work is to make sure that the UE assumes the correct collocation assumptions. Hence,

Proposal 1: Under quasi non collocation work consider large range of large scale parameter of the channel to make sure that the UE considers the correct non collocation hypothesis. The performance test would be used in a functional manner to check the correct UE behaviour.
Alternatives 2 or 3 are the preferred methodologies to define the tests.
Proposal 2:   Discuss further whether it is possible to test the most important large scale properties of the channel in a separate way in order to make sure that the UE has the correct behaviour with respect to the large scale parameter under test.
For Comp instead

Proposal 3: Introduce Comp performance requirements by considering typical deployments and consider a typical (possibly small) range for the large scale properties of the channel without necessarily hit the worst case conditions for which high performance loss could be expected. 

Proposal 4: Under Comp all the large scale parameters of the channel should be explicitly modeled under behavior B in the same test. 
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