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Technology Description Template (TDT) - Characteristics

[Insert contributor(s) name here.]

The following is an extract of Report ITU-R M.2133.
4.2.3.2
Description template – characteristics template

	Item
	Item to be described
	Contributor’s Response

	4.2.3.2.1
	Test environment(s)
	

	4.2.3.2.1.1
	What test environments (described in Report ITU-R M.2135) does this technology description template address?
	

	4.2.3.2.2
	Radio interface functional aspects 
	

	4.2.3.2.2.1
	Multiple access schemes

Which access scheme(s) does the proposal use: TDMA, FDMA, CDMA, OFDMA, IDMA, SDMA, hybrid, or another? Describe in detail the multiple access schemes employed with their main parameters.
	

	4.2.3.2.2.2
	Modulation scheme
	

	4.2.3.2.2.2.1
	What is the baseband modulation scheme? If both data modulation and spreading modulation are required, describe in detail.

Describe the modulation scheme employed for data and control information.

What is the symbol rate after modulation?
	

	4.2.3.2.2.2.2
	PAPR

What is the RF peak to average power ratio after baseband filtering (dB)? Describe the PAPR (peak-to-average power ratio) reduction algorithms if they are used in the proposed RIT.
	

	4.2.3.2.2.3 
	Error control coding scheme and interleaving
	

	4.2.3.2.2.3.1
	Provide details of error control coding scheme for both downlink and uplink?

For example, 

· FEC or other schemes?

· Unequal error protection? 

Explain the decoding mechanism employed.
	

	4.2.3.2.2.3.2
	Describe the bit interleaving scheme for both uplink and downlink.
	

	4.2.3.2.3


	Describe channel tracking capabilities (e.g. channel tracking algorithm, pilot symbol configuration, etc.) to accommodate rapidly changing delay spread profile.
	

	4.2.3.2.4
	Physical channel structure and multiplexing 
	

	4.2.3.2.4.1
	What is the physical channel bit rate (Mbit/s) for supported bandwidths?

i.e., the product of the modulation symbol rate (in symbols per second), bits per modulation symbol, and the number of streams supported by the antenna system.
	

	4.2.3.2.4.2
	Layer 1 and Layer 2 overhead estimation.

Describe how the RIT accounts for all layer 1 (PHY) and layer 2 (MAC) overhead and provide an accurate estimate that includes static and dynamic overheads.
	

	4.2.3.2.4.3
	Variable bit rate capabilities:  

Describe how the proposal supports different applications and services with various bit rate requirements.
	

	4.2.3.2.4.4
	Variable payload capabilities:

Describe how the RIT supports IP-based application layer protocols/services (e.g., VoIP, video-streaming, interactive gaming, etc.) with variable-size payloads.
	

	4.2.3.2.4.5
	Signalling transmission scheme:  Describe how transmission schemes are different for signalling/control from that of user data.
	

	4.2.3.2.5
	Mobility management (Handover)
	

	4.2.3.2.5.1
	Describe the handover mechanisms and procedures which are associated with 
· Inter-System handover

· Intra-System handover

· Intra-frequency and Inter-frequency

· Within the RIT or between RITs within one SRIT (if applicable)

Characterize the type of handover strategy or strategies (for example, MS or BS assisted handover, type of handover measurements).
	

	4.2.3.2.5.2
	What are the handover interruption times for:

· Within the RIT (intra- and inter-frequency)

· Between various  RITs within a SRIT

· Between the RIT and another IMT system.
	

	4.2.3.2.6
	Radio resource management
	

	4.2.3.2.6.1
	Describe the radio resource management, support of,
· centralised and/or distributed RRM
· dynamic and flexible radio resource management
· efficient load balancing.
	

	4.2.3.2.6.2
	Inter-RIT interworking

Describe the functional blocks and mechanisms for interworking  (such as a network architecture model) between heterogeneous RITs within a SRIT, if supported.
	

	4.2.3.2.6.3
	Connection/session management

The mechanisms for connection/session management over the air-interface should be described. For example:
· the support of multiple protocol states with fast and dynamic transitions. 

· The signalling schemes for allocating and releasing resources. 
	

	4.2.3.2.7
	Frame structure
	

	4.2.3.2.7.1
	Describe the frame structure for downlink and uplink by providing sufficient information such as:

· frame length,

· the number of time slots per frame,

· the number and position of switch points per frame for TDD

· guard time or the number of guard bits,

· user payload information per time slot,
· control channel structure and multiplexing,
· power control bit rate.
	

	4.2.3.2.8
	Spectrum capabilities and duplex technologies

NOTE 1 – Parameters for both downlink and uplink should be described separately, if necessary.
	

	4.2.3.2.8.1
	Spectrum sharing and flexible spectrum use

Does the RIT/SRIT support flexible spectrum use and/or spectrum sharing for the bands for IMT? Provide details.
	

	4.2.3.2.8.2
	Channel bandwidth scalability

Describe how the proposal supports channel bandwidth scalability, including the supported bandwidths. 

Describe whether the proposed RIT supports extensions for scalable bandwidths wider than 40 MHz. 

Consider, for example:

–
The scalability of operating bandwidths. 

–
The scalability using single and/or multiple RF carriers.
Describe multiple contiguous (or non-contiguous) band aggregation capabilities, if any. Consider for example the aggregation of multiple channels to support higher user bit rates.
	

	4.2.3.2.8.3
	What are the frequency bands supported by the RIT?  Please list.
	

	4.2.3.2.8.4
	What is the minimum amount of spectrum required to deploy a contiguous network, including guardbands (MHz)? 
	

	4.2.3.2.8.5
	What are the minimum and maximum transmission bandwidth (MHz) measured at the 3 dB down points?
	

	4.2.3.2.8.6
	What duplexing scheme(s) is (are) described in this template? 
(e.g. TDD, FDD or half-duplex FDD). 

Describe details such as:

· What is the minimum (up/down) frequency separation in case 
of full- and half-duplex FDD? 

· What is the requirement of transmit/receive isolation in case 
of full- an half-duplex FDD?  Does the RIT require a duplexer 
in either the mobile station (MS) or BS? 

· What is the minimum (up/down) time separation in case of TDD?

–
Whether the DL/UL Ratio variable for TDD? What is the DL/UL ratio supported? If the DL/UL ratio for TDD is variable, what would be the coexistence criteria for adjacent cells?
	

	4.2.3.2.9
	Support of advanced antenna capabilities
	

	4.2.3.2.9.1
	Fully describe the multi-antenna systems supported in the MS, BS, or both that can be used and/or must be used; characterize their impacts on systems performance; e.g., does the RIT have the capability for the use of:

· spatial multiplexing techniques,
· space-time coding (STC) techniques,

· beam-forming techniques (e.g., adaptive or switched). 
	

	4.2.3.2.9.2
	How many antennas are supported by the BS and MS for transmission and reception? Specify if correlated or uncorrelated antennas in copolar or cross-polar configurations are used.  What is the antenna spacing (in wavelengths)? 
	

	4.2.3.2.9.3
	Provide details on the antenna configuration that is used in the self-evaluation.
	

	4.2.3.2.9.4
	If spatial multiplexing (MIMO) is supported, does the proposal support (provide details if supported)

–
Single codeword (SCW) and/or multi-codeword (MCW)

–
Open and/or closed loop MIMO

–
Cooperative MIMO

–
Single-user  MIMO and/or multi-user MIMO.
	

	4.2.3.2.9.5
	Other antenna technologies 

Does the RIT/SRIT support other antenna technologies, for example:

–
remote antennas,
–
distributed antennas.  

If so, please describe.
	

	4.2.3.2.9.6
	Provide the antenna tilt angle used in the self-evaluation.
	

	4.2.3.2.10
	Link adaptation and power control
	

	4.2.3.2.10.1
	Describe link adaptation techniques employed by RIT/SRIT, including:

–
the supported modulation and coding schemes,
–
the supporting channel quality measurements, the reporting of these measurements, their frequency and granularity.
Provide details of any adaptive modulation and coding schemes, including:
· Hybrid ARQ or other retransmission mechanisms? 

· Algorithms for adaptive modulation and coding, which are used in the self-evaluation. 

· Other schemes?
	

	4.2.3.2.10.2
	Provide details of any power control scheme included in the proposal, for example:

· Power control step size (dB)

· Power control cycles per second

· Power control dynamic range (dB)

· Minimum transmit power level with power control

· Associated signalling and control messages.
	

	4.2.3.2.11
	Power classes
	

	4.2.3.2.11.1 
	Mobile station emitted power
	

	4.2.3.2.11.1.1
	What is the radiated antenna power measured at the antenna (dBm)?
	

	4.2.3.2.11.1.2 
	What is the maximum peak power transmitted while in active or busy state?
	

	4.2.3.2.11.1.3
	What is the time averaged power transmitted while in active or busy state? Provide a detailed explanation used to calculate this time average power.
	

	4.2.3.2.11.2
	Base station emitted power
	

	4.2.3.2.11.2.1
	What is the base station transmit power per RF carrier?
	

	4.2.3.2.11.2.2 
	What is the maximum peak transmitted power per RF carrier radiated from antenna?
	

	4.2.3.2.11.2.3
	What is the average transmitted power per RF carrier radiated from antenna?
	

	
	
	

	
	
	

	
	
	

	4.2.3.2.12
	Scheduler, QoS support and management, data services
	

	4.2.3.2.12.1
	QoS support

· What QoS classes are supported?

· How QoS classes associated with each service flow can be negotiated.

· QoS attributes, for example:

•
data rate (ranging from the lowest supported data rate to maximum data rate supported by the MAC/PHY);

•
control plane and user plane latency (delivery delay);

•
packet error rate (after all corrections provided by the MAC/PHY layers), and delay variation (jitter).

· Is QoS supported when handing off between radio access networks? Please describe.

–
How users may utilize several applications with differing QoS requirements at the same time.
	

	4.2.3.2.12.2
	Scheduling mechanisms

· Exemplify scheduling algorithm(s) that may be used for full buffer and VoIP traffic in the technology proposal for evaluation purposes.

Describe any measurements and/or reporting required for scheduling.
	

	4.2.3.2.13
	Radio interface architecture and protocol stack
	

	4.2.3.2.13.1
	Describe details of the radio interface architecture and protocol stack such as,

Logical channels
· Control channels

· Traffic channels

Transport channels and/or physical channels.
	

	4.2.3.2.13.2
	What is the bit rate required for transmitting feedback information?
	

	4.2.3.2.13.3
	Channel access:

Describe in details how  RIT/SRIT accomplishes initial channel access, (e.g. contention or non-contention based).
	

	4.2.3.2.14
	Cell selection
	

	4.2.3.2.14.1
	Describe in detail how the RIT/SRIT accomplishes cell selection to determine the serving cell for the users.
	

	4.2.3.2.15
	Location determination mechanisms
	

	4.2.3.2.15.1
	Describe any  location determination mechanisms that may be used, e.g., to support location based services. 
	

	4.2.3.2.16
	Priority access mechanisms
	

	4.2.3.2.16.1
	Describe techniques employed to support prioritization of access to radio or  network resources for specific services or specific users (e.g., to allow access by emergency services).
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	4.2.3.2.17
	Unicast, multicast and broadcast
	

	4.2.3.2.17.1
	Describe how the RIT enables:

· broadcast capabilities,

· multicast capabilities,

· unicast capabilities,

using both dedicated carriers and/or shared carriers.  Please describe how all three capabilities can exist simultaneously.
	

	4.2.3.2.17.2
	Describe whether the proposal is capable of providing multiple user services simultaneously to any user with appropriate channel capacity assignments?
	

	4.2.3.2.17.3
	Provide details of the codec used for VoIP capacity in the self evaluation.

Does the RIT support multiple voice and/or video codecs?  Provide details.
	

	4.2.3.2.17.4
	If a codec is used that differs from the one specified in Annex 2 of  Report ITU‑R M.2135, specify the voice quality (e.g., PSQM, PESQ, CCR, E-Model, MOS) for the corresponding VoIP capacity in the self-evaluation.
	

	4.2.3.2.18
	Privacy, authorization, encryption, authentication and legal intercept schemes 
	

	4.2.3.2.18.1
	Any privacy, authorization, encryption, authentication and legal intercept schemes that are enabled in the radio interface technology should be described. Describe whether any synchronisation is needed for privacy and encryptions mechanisms used in the RIT.

Describe how the RIT may be protected against attacks, for example: 

−       man in the middle, 

−       replay,
−      denial of service.
	

	4.2.3.2.19
	Frequency planning
	

	4.2.3.2.19.1
	How does the RIT support adding new cells or new RF carriers? Provide details.
	

	4.2.3.2.20
	Interference mitigation within radio interface
	

	4.2.3.2.20.1
	Does the proposal support Interference mitigation? If so, describe the corresponding mechanism.
	

	4.2.3.2.20.2
	What is the signalling, if any, which can be used for intercell interference mitigation?
	

	4.2.3.2.20.3
	Link level interference mitigation

Describe the feature or features used to mitigate intersymbol interference.
	

	4.2.3.2.20.4
	Describe the approach taken to cope with multipath propagation effects (e.g. via equalizer, rake receiver, cyclic prefix, etc.).  
	

	4.2.3.2.20.5
	Diversity techniques

Describe the diversity techniques supported in the MS and at the BS, including micro diversity and macro diversity, characterizing the type of diversity used, for example:

–
Time diversity:
repetition, Rake-receiver, etc.

–
Space diversity:
multiple sectors, , etc.

–
Frequency diversity:
frequency hopping (FH), wideband transmission, etc.

–
Code diversity:
multiple PN codes, multiple FH code, etc.

–
Multi-user diversity:
proportional fairness (PF), etc.

–
Other schemes.

Characterize the diversity combining algorithm, for example, switched diversity, maximal ratio combining, equal gain combining. 

Provide information on the receiver/transmitter RF configurations, for example:

· number of RF receivers

· number of RF transmitters.
	

	4.2.3.2.21
	Synchronization requirements
	

	4.2.3.2.21.1
	Describe RIT’s timing requirements, e.g.

· Is BS-to-BS synchronization required? Provide precise information, the type of synchronization, i.e., synchronization of carrier frequency, bit clock, spreading code or frame, and their accuracy.

· Is BS-to-network synchronization required?

State short-term frequency and timing accuracy of BS transmit signal.
	

	4.2.3.2.21.2
	Describe the synchronization mechanisms used in the proposal, including synchronization between a user terminal and a site. 
	

	4.2.3.2.22
	Link budget template

Proponents should complete the link budget template in § 4.2.3.3 to this description template for the environments supported in the RIT.
	

	4.2.3.2.23
	Other items 
	

	4.2.3.2.23.1
	Coverage extension schemes

Describe the capability to support/ coverage extension schemes, such as relays or repeaters.
	

	4.2.3.2.23.2
	Self-organisation 

Describe any self-organizing aspects that are enabled by the RIT/SRIT.
	

	4.2.3.2.23.3
	Describe the frequency reuse schemes (including reuse factor and pattern) for the assessment of cell spectrum efficiency, cell edge user spectral efficiency and VoIP capacity.
	

	4.2.3.2.23.4
	Is the RIT an evolution of an existing IMT-2000 technology?  Provide details.
	

	4.2.3.2.23.5
	Does the proposal satisfy a specific spectrum mask? Provide details. (This information is not intended to be used for sharing studies.)
	

	4.2.3.2.23.6
	Describe any MS power saving mechanisms used in the RIT. 
	

	4.2.3.2.23.7
	Simulation process issues

Describe the methodology used in the analytical approach.

Proponent should provide information on the width of confidence intervals of user and system performance metrics of corresponding mean values, and evaluation groups are encouraged to provide this information as requested in § 7.1 of Report ITU-R M.2135.
	

	4.2.3.2.24
	Other information

Please provide any additional information that the proponent believes may be useful to the evaluation process.
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