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	Summary


	This document addresses Section 4 of the Working document on “Further definition of technical and operational requirements for the operation of white space devices in the band 470-790 MHz” by proposing some edits and some new text to the chapter in the order of giving more detailed information of the WSD technical characteristics.

	Proposal
	It is proposed that Section “Technical characteristics of White Space devices” in the Working document on “Further definition of technical and operational requirements for the operation of white space devices in the band 470-790 MHz” is updated as shown in the Annex of this document.  


	Background


	In the 10th meeting of SE43 the initial content for section 4 “Technical characteristics of White Space devices” of the working document was developed based on one input contribution and discussions in the meeting. Further information of other use cases is expected to the chapter.


1. Introduction 
In the 10th meeting of SE43 initial content was submitted for section 4 “Technical characteristics of White Space devices” of the working document. This included indicative link budget calculations for a few use cases. At the same time rather similar content with link budget calculations were submitted for section 5 “Fixed permitted maximum power limits for White Space devices”. 
2. Discussion
The intent of this contribution is to clarify the division between the chapters 4 and 5 by proposing to have the link budget calculations in the chapter 4 “Technical characteristics of White Space devices”. A few examples are given in the form of a table. In addition new use cases are introduced to the text. 
5. Conclusions

The resulting proposals for edits in Chapter 4 are shown in the Annex of this contribution.
ANNEX
4.
technical characteristics of white space devices 
(in response to Item A1)
4.1 Use cases and applications for White Space Devices
For the purpose of the studies presented in ECC Report 159, some assumptions on possible WSD categories were made (see §3.1 of ECC Report 159). However, it was noted that these assumptions were not intended to restrict industry flexibility to innovate in using white spaces. 
ETSI TR 102 907 describes use cases for the operation of Reconfigurable Radio Systems within White Spaces in the UHF 470-790 MHz frequency band. These use cases and related parameters are informative and do not prejudge future studies and real deployments.
COGEU project has identified in its Deliverable D2.1 a number of potential, technology related use cases and have also evaluated their market potential as follows:
· WiFi with cognitive access to TVWS - very high 

· UMTS and LTE extension over TVWS – high 

· Public safety applications with cognitive access to TVWS – high ; 
· DVB-H with cognitive access to TVWS – moderate ; 
· PMSE with cognitive access to TVWS – moderate ; 
· WiMax with cognitive access to TVWS – low.
With cellular technologies the operational ranges could be varying from hot spots to wide area rural coverage, therefore transmit powers of the same order of magnitude as in typical cellular systems would be expected.
WiFi over TVWS is expected to extend the range from the conventional 30 meter to about 300 meters. This range will be viable for urban, suburban and rural areas, covering e.g. business, residential and disaster areas, hospitals etc.
Also for public safety applications the propagation characteristics of these low frequencies means that fewer base stations are required, enabling a more cost-effective network rollout, while also enabling wide-area, good in-building coverage and non line-of-sight operation that Public Safety Networks users require. As an example, good in-building coverage is one essential requirement for fire-fighting. Wireless broadband networks for Public Safety Networks users are mainly operated with medium-power, two-way transmission. Typical power levels for a wide area radio system are similar to those of a cellular network.
The Cognitive Networking Alliance (CogNeA) created the standard ECMA 392 which covers “PHY and MAC for operation in TV white space”. The standard target applications are high speed video streaming and internet access on personal/portable electronics, home electronics equipment, and computers and peripherals.
4.2 CEPT Classification of White Space Device use cases
CEPT broadly classifies different use cases for WSDs according to their intended functionality and operational range into the following categories:

· WSDs to provide indoor Internet access from an access point to a user equipment with an operational range of up to 50 m (the required operational distances might be reduced due to wall/floor penetration). A possible configuration is shown in Figure 4.1.
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Figure 4.1 Indoor wireless access

· WSDs to provide outdoor Internet access from a base station to a user equipment with an operational range of up to 10 km. Different scenarios can be envisaged ranging from (i) providing mobile/portable broadband Internet coverage provision from access points to the public places in the street to (ii) delivering a broadband Internet signal from a base station to fixed installations within and beyond a village or a campus. Some possible configurations are shown in Figure 4.2.
(Ed. note: The CEPT classification should be reviewed to be in line with the foreseen use cases and applications A number of other use cases are under discussion in different European project. Their inclusion into the report may have implications on the further analysis and conclusions)
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Figure 4.2 Outdoor wireless access

One possible use case is also WSDs to provide machine to machine communication with low bit rates for both short range and long range.

4.3 Operational ranges and link budgets
Example link budgets have been calculated for the above mentioned CEPT use cases. The results are shown in Table 4.1. The path losses have been calculated using the free space loss for the short distances and Okumura-Hata for the longer distances. A link margin of 9 to 10 dB is assumed to cover the total standard deviation of the signal (shadow margin and deviations in the building penetration loss). Building losses are composed of a combination of a thick outer wall (20dB), inner walls (8dB) and floor (20dB). It should be noted that the calculated power levels are very much affected by the selection parameters. For example changing the free space propagation model to Okumura-Hata and then choosing between suburban and open area may change the path loss by tens of dBs.
Table 4.1 WSDs parameter examples for a few different use case link budgets


	
	
	
	
	

	
	
	
	
	

	

	

	

	

	


	
	
	
	
	

	
	
	
	
	


	Parameter
	Unit
	Indoor  AP / UE
	Outdoor AP / UE
	Village area BTS / CPE
	M to M long range
	

	Range
	m
	15
	150
	1500
	20 000
	

	AP antenna height
	m
	1.5
	1.5
	10


	30
	

	AP antenna gain
	dB
	0
	0
	6
	12
	

	UE antenna height
	m
	1.5
	1.5
	3
	
	

	UE antenna gain
	dB
	-4
	-4
	2
	
	

	Path loss
	dB
	52 (FSL)
	72 (FSL)
	123.9 (OH-SU)
	127.9 (OH-OA)
	

	Building loss
	dB
	2x8+20=36
	8+20=28
	0
	0
	

	Link Margin
	dB
	10
	10
	10
	9
	

	
	
	
	
	
	
	

	Downlink
	
	
	
	
	
	

	Data rate
	Mbit/s
	10
	10
	10
	0.5
	

	Bandwidth
	MHz
	7.61
	7.61
	7.61
	1
	

	C/N
	dB
	10
	10
	10
	5
	

	Rx NF
	dB
	7
	7
	7
	7
	

	EIRP
	dBm
	13.8
	25.8
	43.7
	16.7
	

	Device power
	
	23.9 mW
	379 mW
	5.9 W
	3.0
	

	
	
	
	
	
	
	

	Uplink
	
	
	
	
	
	

	Data rate
	Mbit/s
	4
	4
	4
	0.5
	

	Bandwidth
	MHz
	7.61
	7.61
	7.61
	1
	

	C/N
	dB
	5
	5
	5
	5
	

	Rx NF
	dB
	7
	7
	5
	5
	

	EIRP
	dBm
	4.8
	16.8
	32.7
	14.7
	

	Device power
	mW
	7.6 mW
	120 mW
	1.2W
	1.9 mW
	


(Ed.note. The values in the table need to be consistent with the use cases described in the bullet points above)
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