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1. Definitions:

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2. General Guidelines
This technical expectations document (TED) describes the technical expectations for a THz standard, such as performance-related issues, reliability issues and availability issues. These types of issues are often called quality of service (QoS). Technical expectations are documented in the same manner as any specifications, including a description, an example, a source or references to related technical documents.

Difference between Expectations and Requirements (TED vs. TRD)
The THz IG group decided to use the term “expectations” instead of “requirements” in order to adopt a less rigid, informal process with the intention to be able to quickly develop actual requirements when the transition to a task group occurs. This document serves to provide guidance for development of IEEE802 THz technical contributions. 
3. Protocol Reference Model
The communication protocol reference model used for this document is shown in Figure 1. 
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4. Use case summary

The following six use case summaries were extracted from document 802.15-11-0749-00-0thz.

1.1 Fixed Wireless Links

· Operational environment: Links of backbone network; static use; outdoor

· Typical range: A few hundred meters up to several kilometers

· Specific propagation conditions: LOS; Atmospheric attenuation becomes important

· Requirements for the antenna alignment: Highly directive antennas; alignment during the installation process by radio engineers

1.2 Nano Cells

· Operational environment: Part of a hierarchical cellular network; potentially mobile users; indoor as well as outdoor

· Typical range: < 100m

· Specific propagation conditions: LOS/NLOS; dynamically changing conditions

· Requirements for the antenna alignment: automatic beamsteering required

1.3 WLAN/WPAN Types of Applications

· Operational environment: Connection to access points; nomadic users; mainly indoor

· Typical range: < 100m (mostly < 10m)

· Specific propagation conditions: LOS/NLOS; dynamically changing conditions

· Requirements for the antenna alignment: automatic beamsteering required

1.4 Connecting devices on short ranges

· Operational environment: indoor (typically on a desktop), nomadic use

· Typical range: a few cm

· Specific propagation conditions: LOS, multi paths from nearby objects and multiple reflections from Tx and Rx

· Requirements for the antenna alignment: ideally by automatic beamsteering but with Gbps-Link, manual alignment may be possible

1.5  Kiosk Downloading

· Operational environment: indoor, nomadic use

· Typical range: a few cm

· Specific propagation conditions: LOS, multiple reflections from Tx and Rx

· Requirements for the antenna alignment: automatic beamsteering (manual alignment may be very difficult)

1.6 Board-to-Board Communications

· Operational environment: inside computers, fixed use

· Typical range: a few cm

· Specific propagation conditions: LOS/NLOS, potentially strong multi paths

· Requirements for the antenna alignment: fixed alignment during design process possible (automatic beamsteering as an option)

5. TED Summary

This clause contains an overall summary of the rest of the document, mentioning the highlights such as PHY types (assuming multiple options), data rates, topology options (e.g. star, point-to-point, etc.) and MAC frame formats.
6. Topology

This clause identifies operational topologies such as point-to-point, star, uni-cast, multi-cast, etc.  This clause also includes topologies that require packet forwarding between nodes.  These operational topologies are use case driven and reference should be included to the pivotal use case documents.
7. Data Rates 

The data rates should be sufficient to support the proposed use cases in conjunction with the operational frequency plan and channel model.  This section discusses the data rates, which usually is the bases for different PHY type classes.
8. Operational frequency bands 
The THz frequency range is quite large, with some frequencies exhibiting better propagation qualities than others.  Also influencing this issue are practical limits on implementation physics.  In this section the operational frequency bands are discussed.

9. Coexistence with, and protection of, existing services 

The THz bands are currently used for earth science research (mainly passive) and coexistence/protection of these users is necessary to enable the broad acceptance of the technology.  This section discusses coexistence and protection issues.

10. Regulatory requirements

Devices will need to comply with the regulatory requirements specified for THz devices.  Unique to THz is that these regulatory requirements will be evolving over the next few years.  In this section these issues can be discussed.  All regulatory assumptions should be clearly stated.  

11. Transmission range 
The transmission range is driven by use cases in conjunction with the operational frequency plan and channel model.  This section discusses the transmission range, which often is the justification for different PHY types. 
12. Antenna gain and directivity
13. Channel models

Usually the channel model per sec is a stand-alone document.  This clause contains relevant highlights from the channel model along with a link to the more comprehensive document.
1.7 Co-channel interference

1.8 Fading mechanisms
1.8.1 Scintillation

1.8.2 Molecular attenuation
1.8.3 Doppler
14. Link budget and SNR analysis
15. Size, Weight and Power
Power consumption concerns arise from use case expectations and influences range and data rate.  Of primary concern is mobile operation battery life.  This section discusses these issues.
16. Mobility and Link switching
There may be a need to support link switching due to physical movement or interference.  This section discusses these issues.  

17. Device discovery and antenna alignment

There may be a need to support device discovery, which includes aligning the antenna to close the link.  This section discusses these issues.
18. Access mechanism and superframe expectations 

1.9 Multiband operation

19. Security mechanisms 

20. References
1. [image: image2.png]



Figure � SEQ Figure \* ARABIC �1�: Reference partitioning





MAC_SAP: MAC Service Access Point














PHY_SAP: PHY Service Access Point





PMD: Physical Medium Dependent (radio)





PLCP: PHY Layer Convergence Protocol
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