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1. Introduction

In RAN#76, study item on evaluation methodology of new V2X use cases for LTE and NR was approved with [1], and one of objectives of this Study Item was:

“2.
Identify the regulatory requirements and design considerations of potential operation of direct communications between vehicles in spectrum allocated to ITS beyond 6GHz in different regions, considering at least 63-64GHz (allocated for ITS in Europe) and 76-81GHz depending on regulatory decision [RAN, starting email discussion after RAN#76].”

The objective of this email discussion is to collect companies’ input on regional/band-specific regulatory aspects related to ITS operation in frequency band above 6 GHz and prepare summary text for TR 37.885.

2. Companies input
2.1. LG Electronics
2.1.1. International recommendation
· ITU-R [Annex 2 in 2]

· Frequency band

· ITU-R recommends frequency band 57.0-66.0 GHz for ITS applications.
· Channel arrangements will be specified by regions or countries separately.
· E.I.R.P
· Max. 40 dBm or 10 dBm (depending on system bandwidth)
· Specifically, ITU-R identifies E.I.R.P requirement for ITS with three types of system bandwidth as follows:
	
	System A
	System B
	System C

	System bandwidth
	63-64 GHz
	59-66 GHz
	57-64 GHz

	E.I.R.P
	40 dBm
	10 dBm
	10 dBm


2.1.2. European regulations
· ECC/CEPT 

· Frequency band

· CEPT states that 63-64 GHz frequency bands are allowed for ITS on harmonized use basis. [3]

· E.I.R.P

· Max. 40 dBm [4]
· Antenna gain

· RSU : 23 dBi [4]

· Vehicle : 21 dBi (for V2V), 14 dBi (for V2I) [4]

· Unwanted emission level
· -29 dBm [4]
· ETSI

· Frequency band

· The frequency band 63-64 GHz has been as a frequency band for ITS providing traffic safety and traffic efficiency applications (including V2V and V2I) all over Europe. [5]
· Revision of [6] for ITS equipment in 63-64 GHz band is now in progress to conform with radio equipment directive of EC.

· [Note] ETSI is currently discussing a new channelization for the ITS system by harmonizing the designation with RLAN [7]
· E.I.R.P

· Max. 40 dBm [6]

· Antenna gain

· At least 20 dBi [6]
· Unwanted emission level
· -30 dBm [6]
2.1.3. Korean regulations
· Ministry of Science and ICT (MSIT)

· Frequency band

· In Korean regulations, frequency band 57.0-66.0 GHz is currently assigned for the purpose of communications for earth exploration satellite(Passive), fixed and Inter-satellite [8], but no specific use cases are determined yet and the spectrum is being underutilized. [Footnote K176C in 8]
2.2. Ericsson
2.2.1. International recommendation

· ITU-R [Annex 2 in 10]

· Frequency band

· ITU-R recommends technical and operational characteristics for millimeter wave radiocommunication systems for ITS applications for V2V and V2I in the frequency band 57.0-66.0 GHz.
· Channel arrangements will be specified by regions or countries separately.
· E.I.R.P or Transmit Power
· Max. 40 dBm EIRP or Max. 10 mW Tx Power (depending on system bandwidth)

· Specifically, ITU-R identifies E.I.R.P requirement for ITS with three types of system bandwidth as follows:

	
	System A
	System B
	System C

	System bandwidth
	63-64 GHz
	59-66 GHz
	57-64 GHz

	E.I.R.P
	40 dBm
	
	

	Transmit power
	
	10mW
	10mW

	Antenna Gain
	23 dBi or less
	47 dBi or less 
	17 dBi or less


2.2.2. European regulations

· ECC/CEPT 

· Frequency band

· CEPT states that 63-64 GHz frequency bands are allowed for ITS on harmonized use basis. [3]

· E.I.R.P.

· 40 dBm (EIRP max mean power) [5]
· 43 dBm (EIRP max peak power) [5]
· 27 dBm (max peak conducted power) [5]
· Antenna gain

· RSU : 23 dBi [5]

· Vehicle : 21 dBi (for V2V), 14 dBi (for V2I) [5]

· Unwanted emission level
· -29 dBm EIRP in the first 200 MHz of the Fixed Service band [4]
· ETSI

· Frequency band

· The frequency band 63-64 GHz has been as a frequency band for ITS providing traffic safety and traffic efficiency applications (including V2V and V2I) all over Europe. [5]

· Revision of [6] for ITS equipment in 63-64 GHz band is now in progress to conform with radio equipment directive of EC.

· [Note] ETSI is currently discussing a new channelization for the ITS system by harmonizing the designation with RLAN [9]

· E.I.R.P.

· Max. 40 dBm [6]

· RF output power (mean e.i.r.p.) is defined in [6] as “the RF output power is the mean equivalent isotropic radiated power (e.i.r.p.) for the equipment during a transmission burst. The mean e.i.r.p. refers to the highest power level of the transmitter power control range during the transmission cycle if the transmitter power control is implemented”.

· We believe that the notion of transmission burst needs to be clarified. Other aspects of e.i.r.p. may need to be clarified too, including its relationship to the main beam. 

· Antenna gain

· At least 20 dBi [6]

· Unwanted emission level
· -30 dBm [6]
2.3. Intel
2.3.1. European regulations

Based on [12], the following documents provide information on 63-64 GHz frequency band for ITS services in Europe

· ECC/DEC/(09)01 The harmonised use of the 63-64 GHz frequency band for Intelligent Transport Systems (ITS) [13]

· EN 302 686 Intelligent Transport Systems (ITS); Radiocommunications equipment operating in the 63 GHz to 64 GHz frequency band [6]

The following regulations are applicable to 63-64GHz band: EIRP - max. 40 dBm including at least 20 dBi antenna gain, unwanted emission level -30 dBm [6].

Note that there are ongoing discussions to adjust ITS spectrum allocation in Europe. The illustration below outlines the current European regulation situation, i.e. an ITS band is allocated at 63-64 GHz.

· The ITS band overlaps with two RLAN channels, i.e. Channel 3 and 4. Consequently, interference may need to be handled from two independently operated RLAN systems.

· The ITS band is limited to 1 GHz bandwidth.

Note that a discussion is ongoing in ETSI [7], [11] with the objective to resolve the above issues by adjusting ITS spectrum allocation, i.e. shift it to RLAN channel 4 and enlarge ITS BW up to 2.16 GHz. 

Based on this activity in ETSI, work to update the European regulation for ITS will then be organized in CEPT/ECC WG FM at their meeting in October 2017 that should lead to a revision of ECC-Decision (09)01 and also trigger European contributions to the ITU to update the ITS spectrum harmonization working document in WP5A next year.
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3GPP RAN should take into account possibility to change ITS spectrum allocation in future studies.
2.4. Huawei
2.4.1. International recommendation
Regarding ITU-R output, we agree with the information provided in section 2.1.1 and 2.2.1. 

[NOTE] In addition, the preliminary draft ITS Usage report in ITU-R WP5A [14] mentioned that “In addition, the frequency band 63 GHz to 64 GHz has been designated for traffic safety related applications under the Mobile Service in CEPT”.
2.4.2. European regulations
· ECC/CEPT
ECC Decision to harmonise the use of the 63-64 GHz frequency band for Intelligent Transport Systems [13] was approved in 13 March 2009, and further amended in 04 March 2016. The ECC decision decides:

· CEPT administrations shall designate the frequency band 63-64 GHz for ITS applications

· the maximum radiated power (e.i.r.p.) for ITS stations should be limited to 40 dBm e.i.r.p.
· ETSI

We agree with the information provided in section 2.1.2 and 2.2.2 for ETSI. 

[Note] ETSI is currently discussing a new channelization for the ITS system by harmonizing the designation with RLAN (e.g. move ITS channel up or down to channel 3 or channel 4 of RLAN designation) [9]
2.4.3. Chinese regulations
There is no Chinese regulation for using ITS application in above 6GHz.
3. Summary and conclusion
It is proposed to add the following text into TR 37.885 as the summary of the regulatory requirements and design considerations of potential operation of direct communications between vehicles in spectrum allocated to ITS beyond 6GHz:
========================<Text start>================================

X. Regulation for ITS operation in frequency band above 6 GHz
X.1. International recommendation
ITU-R recommends technical and operational characteristics for millimeter wave radiocommunication systems for ITS applications for V2V and V2I in the frequency band 57.0-66.0 GHz [Annex 2 in 10]. Channel arrangements will be specified by regions or countries separately. ITU-R identifies the transmission parameter requirements for ITS with three types of system bandwidth as follows:
Table X.1. Transmission parameter requirements in [10].
	
	System A
	System B
	System C

	System bandwidth
	63-64 GHz
	59-66 GHz
	57-64 GHz

	E.I.R.P
	40 dBm
	
	

	Transmit power
	
	10mW
	10mW

	Antenna Gain
	23 dBi or less
	47 dBi or less 
	17 dBi or less


X.2. European regulation
CEPT states that 63-64 GHz frequency bands are allowed for ITS on harmonized use basis [3], and ETSI indicates that this frequency band can be used for ITS providing traffic safety and traffic efficiency applications (including V2V and V2I) all over Europe [5]. The following transmission parameter requirements are in [5, 6]:

· E.I.R.P

· 40 dBm (E.I.R.P. max mean power), 43 dBm (E.I.R.P. max peak power)
· Transmit power

· 27 dBm (max peak conducted power)

· Unwanted emission level

· Less than -30 dBm
· Antenna gain

· The following values were used in the analysis [5]:

· RSU : 23 dBi, Vehicle : 21 dBi (for V2V), 14 dBi (for V2I)
The definition of RF output power “the RF output power is the mean equivalent isotropic radiated power (e.i.r.p.) for the equipment during a transmission burst. The mean e.i.r.p. refers to the highest power level of the transmitter power control range during the transmission cycle if the transmitter power control is implemented” in [6] may need to be clarified, e.g., the notion of “transmission burst.”
It is noted that there is ongoing discussion to adjust ITS spectrum at 63-64 GHz because this spectrum overlaps with two RLAN channels and the bandwidth is limited to 1 GHz [7, 11]. Based on further progress, ITS frequency allocation above 6 GHz in Europe may be updated, e.g., shift the center frequency of ITS band to 62.64 or 64.80 GHz and enlarge its bandwidth up to 2.16 GHz.
X.3. Korean regulation
In Korean regulations, frequency band 57.0-66.0 GHz is currently assigned for the purpose of communications for earth exploration satellite(Passive), fixed and Inter-satellite [8], but no specific use cases are determined yet and the spectrum is being underutilized [Footnote K176C in 8].
X.4. Chinese regulation
There is no Chinese regulation for using ITS application in above 6GHz.
=========================<Text end>===============================
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