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Introduction
In 3GPP RAN#69 held 14 – 16 September, in Phoenix U.S.A., a RAN1-led study on channel models for frequency spectrum above 6 GHz (see [1]) was approved. It was agreed that: 
· From RAN#69 (Sep 2015) to RAN#70 (Dec 2015), RAN identifies the status/expectation of existing information on high frequencies (e.g. spectrum allocation, scenarios of interest, measurements, etc). 
· There would be email discussion between RAN#69 and RAN#70. A session will take place in RAN#70 to wrap-up the outcomes of email discussion. 
· From Q1 2016, RAN1 develops a channel model(s) for frequencies up to 100 GHz taking into account the outcome of RAN-level discussion and discussion in the ‘5G’ requirement study item. 
· Define the additional details of the scenarios of interest required for RAN1 work 
· Consider the work done outside 3GPP as well as earlier 3GPP work, such as the 3GPP 3D-channel model, as a starting point for modelling of wireless channels of the high frequency spectrum for the identified scenarios. 
Consider possible implication of the new channel model on the existing 3D channel model for below 6 GHz.

This document provides information on the new agenda item for study of potential spectrum allocation for IMT for above 6 GHz in ITU-R World Radiocommunication Conference 2015 (WRC-15), as well as some views on the 3GPP channel modelling work for above 6 GHz.
Outcome of WRC-15
At the WRC-15 held in Nov 2-Nov 27, Geneva, Switzerland, it was agreed to set up a new agenda item (see [2], agenda 1.13) for WRC-19 that is tentatively scheduled in 2019, Geneva, Switzerland, to study the following frequency bands for the purpose of potential global mobile allocation and further identification as IMT spectrum [3]:
· 24.25-27.5 GHz, 37 – 40.5 GHz, 42.5 – 43.5 GHz, 45.5 – 47 GHz, 47.2 – 50.2 GHz, 50.4 – 52.6 GHz, 66 – 76 GHz, and 81 – 86 GHz, which have allocations to the mobile service on a primary basis; and
· 31.8 – 33.4 GHz, 40.5 – 42.5 GHz and 47 – 47.2 GHz, which may be considered for additional allocations to the mobile service on a primary basis.
Figure 1 illustrates the above list, where the green portions have existing allocations to the mobile service on a primary basis, while blue portions do not.  In addition, the diagram illustrates in brown additional portions of the spectrum that have an existing primary allocation for mobile service.
It would be beneficial if the RAN1 study could develop models for the ITU study bands as well as additional high frequency bands that have mobile primary designation and are of local national interest.  

Figure 1 Illustration of frequency bands for study in WRC-19.
Consideration on channel modelling
[bookmark: OLE_LINK3]It is seen from ITU-R Resolution [3] that there will be studies of bands in the frequency range between 24.25 and 86 GHz for possible future IMT designation. For the 3GPP studies, the broader range of 6 GHz to 100 GHz should be studied for modelling purposes. However, it may be appropriate that the frequency range portions listed in the ITU-R Resolution [3] could have higher priority in measurements and channel modelling development study, due to their potential designation for IMT use beyond 2019. 
The ITU-R Resolution [3] proposes study of eleven bands between 24.25 GHz and 86 GHz for future IMT designation. If the existing IMT designations of frequency bands below 6 GHz are to also be included, there will even more bands for 5G channel modelling. It would seem inefficient to develop different channel models for each band. It would be preferable to develop a unified channel model framework, but with suitable frequency dependent parameters to adapt the model to specific frequency bands and deployment scenarios.
It is observed that the wavelength of frequency range of 24.25 GHz to 86 GHz ranges from 1.2 centimetre to 3.5 millimetre while for frequency bands below 6 GHz, the wavelength is larger than 5 centimetres. It has been widely observed that the wavelength has a significant impact on the propagation characteristics, including the propagation loss, number of significant clusters, delay spread, angle spread, etc. Therefore the channel model framework needs to take into account the characteristics for different band ranges. 
Many scenarios for 5G high frequency services postulate very high data rates up to several gigabits/second for user services.  Such high throughput communications will require channels of commensurate wide bandwidth (up to several giga-Hertz). The bands to be studied under ITU-R Resolution [3] have an extent of giga hertz, even 10 GHz (e.g., 66 GHz – 76 GHz). The implication is for the possibility of allocating giga-hertz wide channels for operation and multi-giga-Hertz to one operator. Therefore, the channel modelling should include scenarios for support of bandwidths up to several giga hertz.
Summary
Based on the above discussion, the following suggestions for further studies are made:
· The potential use of spectrum in the frequency range of 6 GHz to 100 GHz for IMT that is allocated for mobile services should be suitably covered by the channel modelling studies. 
· [bookmark: OLE_LINK4]The frequency bands between 24.25 GHz and 86 GHz given in ITU-R Resolution COM6/20 (WRC-15) could have high priority for channel measurements and channel modelling development due to their potential allocation for IMT use beyond 2019.
· It would be preferable to have one unified channel model framework, perhaps including frequency dependent parameters for specific frequency bands (or band ranges), to efficiently address channel modelling needs for the wide range of frequency bands.
· Channel modelling for “5G” needs to support up to several giga hertz bandwidth.  This should be modelled not only in the context of individual channels but also in the context of channel aggregations and multi-operator bands encompassing multiple giga-Hertz. 
Further considerations of the requirements and channel modelling work for “5G” should be discussed in RAN1.  These may include, for example, the potential new channel model framework, deployment considerations and the relationship of the new channel model to the existing 3D channel model for below 6 GHz.
References
[1]. RP-151606, New SID Proposal: Study on channel model for frequency spectrum above 6 GHz, Samsung, Nokia Networks, RAN#69, September 2015.
[2]. ITU-R Resolution COM6/16 (WRC-15), Agenda for the 2019 World Radiocommunication Conference, WRC-15, Nov 2015.
[3]. ITU-R Resolution COM6/20 (WRC-15), Studies on frequency-related matters for International Mobile Telecommunications identification including possible additional allocations to the mobile services on a primary basis in portion(s) of the frequency range between 24.25 and 86 GHz for the future development of International Mobile Telecommunications for 2020 and beyond, WRC-15, Nov 2015.
3GPP
image1.png
11

16

21

26

31

t t t t t t t t t t t
36 41 46 51 56 61 66 71 76 81 86

Frequency band (GHz)

91

96

A1
#7512
FEYE
FFla
u RF5
F7le
u R2F7
u RFI8
FEYE]
#7l10
m BF11
un EF12
u R2F13





