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1 Introduction

The work to define appropriate spatial link-level channel models for UE demod and RRM test cases has been progressing in recent meetings with the latest summary in [1]. This paper outlines the open issues that need to be resolved to identify the major channel model parameters expected in the Rel-15 timeframe to be implemented by the demod and RRM baseline test methods.
The selection/definition of channel models for demod and RRM is normally part of the performance requirements work which are not part of the core NR WI. The performance work is expected to start in 2018. However, to complete the UE NR testability SI it is necessary to have a sufficient understanding of the expected range of scenarios and other key parameters in order that the baseline test methods can emulate the final channel models when they are needed. We therefore have an issue that the testability SI need information to meet the November deadline from performance work that is not due to start until 2018. To date there have not been any contributions within the SI on this topic from a performance perspective. To motivate the need for guidance on this from the demod and RRM experts, [2] has requested guidance from the RRM experts at this meeting.

2 Open issues
From the WF [1] at meeting #84 (reordered here):
· Scenarios
· NLOS/LOS, [indoor office, [street canyon] …, delay spread (ISD), UE speed and direction

· Dynamic channel models for RRM
· TX antenna pattern

· Cluster count and AoA
· Use sources such as mmMAGIC, NYUSIM to create channel model realizations within the framework of 38.901
· Angular translation and scaling
2.1 Scenarios
It is expected that there will be several scenarios of interest including indoor, outdoor, LoS, NLoS at a variety of mobility speeds. Inter-site distance and expected delay spreads will be critical parameters to derive the resulting link level channel models.
2.2 Dynamic channel models for RRM
The need for dynamic channel models also must be decided. In UMTS and LTE there are no spatial channel models where the geometry evolves with the UE movement through the network. For the largely omnidirectional and static UE antennas typical of low frequency systems this is considered sufficient. However, at mmWave frequencies, the networks are expected to be deployed with much smaller ISD and the gNB and UE are expected to implement directional steerable antenna systems to optimize the link budget and deal with a highly dynamic spatial environment including blocking effects. To this end, it would seem highly likely that at least some RRM requirements will need to be based on dynamic channel models where the geometry evolves in a realistic manner.
The ability to emulate dynamic channel models wil have a significant impact on the development of baseline test methods and so it is requested in [2] that guidance on this aspect is provided in time for the SI to complete by Dec 2017.

2.3 Tx antenna pattern
One of the most critical elements in selecting link-level channel models is a correct understanding of the gNB Tx antenna pattern. This is known to have a major effect on the cluster count, delay spread and K factor of the resulting channel models. The starting point for channel model selection in [3] which presents system-level and link-level models based on an omnidirectional BS Tx antenna assumption. In addition, procedures for how to apply a known Rx antenna patter are provided. These are explained in more detail in [4]. However, for the testability SI to evaluate the impact of Tx antenna patterns on the channel models which will have a big impact on the richness of the channel, it is necessary for operators and vendors as requested in [2] to define at least one Tx antenna pattern that is considered typical of initial NR deployment. This will then be used to spatially filter the channel model per [3] and [4] so that the key parameters to be emulated can be extracted. A proposal for a Tx antenna pattern to use is provided in [5].
A further open issue from [4] is that the process of applying the Tx antenna pattern for a static geometry link level channel requires that only one Tx antenna direction is selected. This occurred previously for MIMO OTA, however since the eNB did not have a steerable active antenna system (AAS), there was only one direction to choose – the boresight. However, in the case of the expected highly directional gNB transmissions one direction must be selected, and the criteria for doing this need to be defined. This could for instance be based on the maximum received power in an omnidirectional receiver (sum of both polarizations) regardless of AoA, or it could be based on narrower criteria such as the strongest multi-path component (MPC). Guidance on this from operators and vendors is requested in [2].

It is also requested in [2] whether there is a need to consider more than one Tx antenna pattern. If this is the case, then the impact on the channel model could be considerable and needs to be considered in developing requirements and test cases.
2.4 Cluster count and AoA
The result of selecting scenarios and defining the gNB Tx antenna pattern will enable the testability SI to post process the omnidirectional link level channel models in [3] to make a first assessment of the complexity of the resulting channel. The key components of that will be the number and angular spread of arrival (ASA) of the clusters that are significant enough to be emulated and the spread in the Angle of Arrival AoA of the clusters which has a major impact on the scope of the baseline test methods.

Per [1] the outcome of the initial filtering of [3] can be compared against expectations based on channel measurements and other sources of channel models such as NYUSIM and mmMAGIC to decide on what to agree as to the range of parameters that the demod and RRM baseline test methods need to support. The finer details of channel model selection within the testable scope can wait until the performance WI is started.
3 Conclusion

This paper outlines the main open issues that need to be resolved before the testability SI can conclude on the key parameters that will drive the definition of the baseline demod and RRM test methods. The request for guidance and decisions on these open issues is provided in [2].
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