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1. Introduction

This contribution aims to develop discussion on the topic of simulation and testing scenarios suitable for RAN4 Rx demodulation minimum performance requirements. Specifically we propose a staged approach to defining the test strategy to cover major aspects for LTE testing.
One of the significant benefits of the LTE system is the incorporation of feedback systems, namely hybrid ARQ, link adaptation and feedback for MIMO pre-coding vectors. This discussion concentrates on the need for either or both fixed and variable reference channels, FRC and VRC, similar to those initially proposed for HSPDA as in reference [2]. The variable reference channel implies the use of a reference test scheduler where the requirements for this scheduler would need to be defined for each potential test case. Note that this contribution does not address TDD operation.
2. LTE Feedback Configuration
For some transport channels (e.g. BCH), the reference physical-layer model does not envisage closed loop operation. In these cases, simple SISO operation could be defined initially for test purposes, extended with transmit diversity at a later stage.
For DL-SCH operation, however, there are primarily three feedback paths (further details may be added as RAN1 completes its work) that an LTE UE uses which are shown in the diagram below:

1. Hybrid ARQ feedback

2. MIMO precoding vector selection
3. Link adaption parameters including CQI, channel rank etc., which may be configured in a frequency selective basis (FFS)
Note also that in this figure, feedback for mobility measurements has not been included and that the uplink channel model may simply model eNodeB latency and include a simple percentage error insertion rate, such as 4% as used in HSDPA (FSS).  
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3. Antenna Configurations and Channel Models
The minimum downlink LTE antenna configuration specifies a 1x2 scenario, whilst allowing also for two and four transmit antennas on the eNodeB. Channel correlation matrices define the amount of diversity for a given channel configuration and directly effect the performance of link adaptation, MIMO performance and to a lesser extent and indirectly, HARQ processing.
There have been many contributions on channel models suitable for RAN4 in recent meetings with a general consensus that modified MIMO channel models can be used with two correlation matrices representing strongly and weakly correlated channels [3].  It is proposed here that these models be used with the scheduler for testing MIMO. Specifically these channel models will test the scenarios where one and two streams are supported by the eNodeB. 
The following SIMO/MIMO test channels have been proposed for RAN4 testing:

1) AWGN

2) The PB model (extended)
3) The VA model (extended)
4) The TU model
5) SCME model
Recognising that SCME has been specified as appropriate for RAN1 work, there is however a strong case to keep the RAN4 test scenarios aligned with RAN1 testing whilst keeping the number of test scenarios to a minimum and thus a tap delay line approach with appropriate correlation matrices using only the TU model is proposed.
Note that a clear need for a birth death channel model from references [5] and [6] has not been made and its inclusion is FFS. 
4. Test Specification Approach
Due to the more complex nature for LTE and the need to address the RAN timescales a phased approach for defining the test procedures is proposed here:

a) Phase 1



The fixed reference channel model can be adopted for H-ARQ testing as in HSDPA in reference [1].
b) Phase 2


A variable reference channel model for testing the link adaptation scheme with the parameters for the required scheduler is FFS.

c) Phase 3


MIMO test scenarios to be defined in this stage. It is FFS whether a FRC or VRC is suitable for these tests.
The performance of the link adaptation scheme and the MIMO gains are influenced by the dynamic nature of the channel. Specifically, the channel Doppler frequency and eNodeB latency issues will affect link adaptation and specific test scenarios for these cases need to be defined.
5. Summary and Conclusions

This contribution highlights the issues required for a scheduler needed for RAN4 testing. The following is a list of simulation scenarios for a reference simulator scheduler:

· Fixed and variable channels for different simulations which are FFS

· The use of strong and weakly correlated MIMO channels

· A channel model based on a tap delay line approach with appropriate correlation matrices for each of the eNodeB antenna configurations is proposed and based on the TU channel
· Simulations with high and low Doppler spread with some level of eNodeB latency for link adaptation testing

· A range of high and low data rate streams for testing is FFS. Note that reference [1] uses the highest data rate that is supported by the UE for testing only. 
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