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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At RAN#69 meeting, the study item (SI) on channel model for frequency spectrum above 6GHz was approved, cf. [1]. At 3GPP RAN1#84 meeting RAN1 started working on the SI. Discussion topics included requirements and scenarios, channel model methodology, as well as additional features. It was agreed that the targeted channel model should use the same methodology as the 3GPP-3D channel model described in TR 36.873, cf. [2].
This contribution discusses 5G requirements on channel modeling. 
2. Channel Model Requirements for 5G Evaluation
In order to keep the model complexity as low as possible and at the same time backward compatible to former channel models, we prefer the existing 3GPP-3D channel model methodology over completely new channel model approaches like the map-based model. Nonetheless there is a demand for additional features that should be integrated into the model to satisfy 5G requirements on channel modeling. In the following we discuss requirements that should be taken into account from our perspective. For each of the identified requirements we also list necessary features that result from those requirements.
R1: Support of very large array antennas
Very large array antennas where individual array elements might experience substantially different angles of arrival and departure are not sufficiently modeled by the planar wave approximation that is currently used channel modeling.
F1: Sub-paths need to be modelled assuming spherical waves in contrast to the present planar wave assumption. 
F2: The spatial accuracy regarding path and sub-path distributions needs substantial improvement: The channel needs to be properly modelled in 3D and polarization, including its dependence on azimuth and elevation with an angular resolution at the order of 1.0 degree.
F3: The sub-path distribution in amplitude needs to be substantially improved relative to present widely used 3GPP and ITU models (see also Section 5.11 of [3]). A realistic non-uniform distribution of sub-path amplitudes, based on measurement data, needs to be provided.
R2: Support of frequencies in the range of 0.5 – 100 GHz
In order to ensure backward compatibility, the model should also support frequencies below 6 GHz. 
F4: The model needs to be consistent over the full frequency range, i.e. the model should provide continuous variations over the full frequency range.
F5: At lower BS heights and higher frequencies, pedestrians or vehicles can (randomly) block the direct path or strong multi-path components, especially when large antenna arrays are used with narrow beamwidth, with the effect that the signal power drops significantly and rapidly. Additional time variance can be introduced by dynamic scatterers. Both blocking and scattering objects need to be modelled in a proper way.
F6: Especially at higher frequencies small differences in angle and in length between the line-of-sight and the ground reflection can cause strong but regular spatial fading up to a certain Tx-Rx distance (known as breakpoint distance in the two-ray ground pathloss model). In order to realistically model this regular fading the ground reflection could be modeled in a deterministic manner, e.g. as proposed in [4].
R3: Support of bandwidths up to 2 GHz
The model should support very large bandwidths that are going to be available in the high frequency domain.
F7: For this reason sub-paths should be introduced to create intra-cluster delay spread based on measurements.
R4: Support of multiband antennas
The current GSCMs use the same antenna model for the full system bandwidth. However, at several GHz bandwidths and different carrier frequencies (e.g. a UE being served at 28 GHz and 60 GHz simultaneously from the same BS), antenna characteristics will be frequency dependent. 
F8: Frequency-dependent antenna models might be needed to evaluate the multi-frequency multi-antenna radio channels appropriately.
R5: Support of dual mobility
The model should be able to evaluate dual mobility, i.e. scenarios in which receiver and transmitter are mobile. 
F9: The model should be spatially consistent including mobility of both ends of the link. Spatial consistency means that the channel variations are continuous and unambiguously defined over space. 
R6: Support of larger observation periods
Features like beam tracking require the support of larger observation periods in contrast to the current snapshot based simulations.
F10: The model should provide continuous variations over time.
R7: Support of higher terminal velocities
Highway or high-speed train scenarios require the support for higher terminal velocities.
F11: It should be possible to define mobile routes within a given scenario.
3. Conclusion
In this contribution, the 5G requirements on channel modeling as well as a number of features were identified. 
Observation 1: Most of the requirements except for R6 and R7 were already agreed upon at the last RAN1 meeting in Malta.
Proposal 1: Add requirements R6 and R7 to the list of requirements.
Proposal 2: Add features F1-F11 to the list of necessary additional features.
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