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1
Introduction 
One of the objectives of the V2V sidelink WI in [1] is
1) To specify UE Tx and Rx RF requirement covering operations at up to 6 GHz carrier [RAN4]
The definition of the operating band for V2V is key in order to specify the UE requirements. A WF was agreed at RAN4#78 [2] , including
· In licensed bands, RAN WG4 includes specific operating bands based on the current E-UTRA bands.
· RAN4 encourage operators to submit proposals
· RAN WG4 to study two options for V2V service for unlicensed band operation.
· Reuse Band 46
· Define a new band
This document considers the operating band definition for unlicensed operation
2
Discussion

2.1
Spectrum situation at 5.9 GHz around the world
The spectrum situation for ITS applications in Europe, USA and Japan is shown in Figure 1. 
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Figure 1: Spectrum allocation at 5.9 GHz in Europe, USA and Japan 

Europe:

In Europe, the spectrum 5855-5925 MHz (or 5.9 GHz band) has been identified for ITS. More in detail, ECC/DEC/(08)01, amended 3 July 2015, decided (among others) that
· CEPT administrations shall designate the frequency sub-band 5875-5905 MHz on a non-exclusive basis for ITS traffic safety applications 

· CEPT administrations shall consider within a future review of this Decision the designation of the frequency sub-band 5905-5925 MHz for an extension of ITS spectrum noting that protection of ITS cannot be ensured in this band

Also, EC DEC 2008/671/EC, European Commission decision on 5 August 2008 adopted the designation of the frequency band 5 875-5 905 MHz for safety-related applications of Intelligent Transport System on a non-exclusive basis.
The spectrum band 5855-5875 MHz has also been recommended to be made available for ITS non-safety applications in order to support and enhance ITS within CEPT in ECC/Recommendation (08)01, amended 3 July 2015

USA and Canada:

In USA, 5850-5925MHz is currently allocated for ITS, 5855-5925 MHz is allocated to safety/non-safety ITS while 5850-5855 MHz is reserved spectrum [6,7]. The difference with Europe within 5855-5925 MHz is the exact allocation of the safety and non-safety channels within the spectrum band (see Figure 1)
Australia:

Australia has been considering an allocation for ITS and in particular the 5.9 GHz. The main interest for the country is to look for a harmonized allocation. Firstly due to economies of scales and secondly due to the fact that a large proportion of the vehicles in Australia are manufactured overseas [4].

Asia:

China is currently discussing the spectrum allocation for ITS. The 5.9 GHz band is under consideration and the work being done in 3GPP is carefully followed.
In Japan, the spectrum 5770-5850 MHz (or 5.8 GHz band) is allocated to non-safety ITS, while safety-related ITS is allocated within the 700 MHz band (755.5 to 764.5 MHz ), since the 700 MHz frequency band is known for its good propagation characteristics in non-line-of-sight (NLOS) conditions such as behind buildings or large vehicles [3]. The allocation for ITS in the 5.8 GHz band differs from the allocation for this service in Europe, USA and Canada. In addition, the ARIB standard [5] specifies a TDMA/FDD system for ITS (i.e. paired UL and DL channels)
2.2
Band 46 vs a new band

Table 1 shows the Band 46 definition in the 3GPP specifications
Table 1: Band 46 E-UTRA Operating band definition in TS 36.104

	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	46
	5150 MHz 
	–
	5925 MHz
	5150 MHz
	–
	5925 MHz
	TDD

(NOTE 3, NOTE 4)

	…

NOTE 3:
This band is an unlicensed band restricted to licensed-assisted operation using Frame Structure Type 3.
NOTE 4:
In this version of the specification, restricted to E-UTRA DL operation when carrier aggregation is configured. Band 46 is divided into four sub-bands as in Table 5.5-1A. 

…


Band 46 is defined as a TDD band within 5150-5925 MHz. in the 3GP specifications. Note that ITS operation is not discussed in any region within 5150-5770 MHz. Also, Band 46 currently specifies only DL operation in this band, however work is on-going under the eLAA WI to also introduce UL operation. Moreover, V2V is defined as sidelink operation that is essentially different from LAA operation. While LAA is characterized by a hierarchical multiple access scheme that allows an opportunistic allocation of the channel to different UEs on a TTI level; V2V sidelink assumes a flat topology where each UE contends the radio resources. The V2V scheduling procedure is expected to be much slower than in the LAA scenario.
3
Conclusion
This document looks at the spectrum situation for ITS in the unlicensed 5GHz band. It has been found that ITS allocation in the unlicensed unlicensed bands is defined mainly at 5.9 GHz. Japan, on the other hand, allocates non-safety ITS at 5.8 GHz. ARIB  also specifies a TDMA/FDD system for ITS in the 5.8GHz band.

The adoption of Band 46 as the band definition for ITS has also been considered in this contribution.  Considering that the spectrum allocation for ITS does not coincide with Band 46 and also that LAA and ITS operation is not similar, it does not seem appropriate to reuse Band 46 for ITS.

It is then proposed:

Proposal: To specify a new band TDD band for V2V with UL/DL operating band 5855-5925 MHz 
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