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1
Administrative information

1.1
Introduction and Background

The Israeli Evaluation Group (IEG) has started its evaluation activities of IMT Technologies in 2006, under the auspices of the Israeli Ministry of Communications (MoC), and has presented its first Report in May 2007 (see Rev.1 to Document 8F/1193), after evaluating the IP-OFDMA technology.

We have resumed our activities in August 2009, targeting the evaluation of technologies to be proposed within the IMT-Advanced process. The IEG includes companies with expertise in the cellular industry and the Israeli regulatory authority.
1.2
Methods of work

We conduct our work through face-to-face meetings and electronic correspondence. We had e-mail communications and hold three face-to-face meetings (August 2009, December 2009 and April 2010), assigning the activity coordinators for the different topics and discussing the evaluation results. Initially we targeted the evaluation of the two technologies proposed, but for different reasons we have concentrated our evaluation on the proposal in the Document IMT-ADV-4 (IEEE 802.16 technology).

Our outputs appear at the MoC web site. The responsibilities of the different companies related to the different areas of evaluation are detailed in Annex 1.

1.3
Interactions with other EGs

IEG participated in a number of meetings gathering the different evaluation groups:

 −
 Third Workshop on IMT-Advanced in Oct. 2009, Dresden;
−
Coordination Meetings organized by the proponents of IMT-ADV/4 (“IEEE Technology”), in Jan. 2010 in San Diego.

1.4 
Contact details
	MoC Israel:
	Dr. Haim Mazar, mazarh@moc.gov.il, mazar@ties.itu.int

	Co-Chairs of the Israeli EVG:

	Mariana Goldhamer, Alvarion, mariana.goldhamer@alvarion.com, 
+972 544225548

	
	Eli Sofer, Runcom, elisofer@runcom.co.il, 
+972 544997996


Part II
2
 Technical aspects of the work of the Israeli Evaluation Group

2.1
Methodology

We have followed the methodology described in the Report ITU-R M.2135. We have compared the results with the requirements described in M.2134.

2.2
Candidate technologies and the portions thereof evaluated

We have evaluated, using simulations, computations and inspection, the candidate technology described in IMT-ADV/4.

We have evaluated the characteristics of the candidate RIT, with the following exceptions:

Spectral efficiency: were evaluated only the “high speed” environment, downlink TDD mode, for the cell spectral efficiency and cell-edge user spectral efficiency.

VoIP capacity and Mobility: not evaluated.

2.3
Evaluation results

Conclusions of evaluation: The candidate RIT from IEEE - 802.16m proposal - complies with the IMT- Advanced requirements for all the verified characteristics – see Table 1.

The detailed evaluation results are presented in Annex 2.
Table 1 
 Summary of IEG evaluation

	Characteristic for evaluation
	Method
	Evaluation methodology/configurations
	Related Clause of Reports ITU‑R M.2134 and ITU-R M.2133
	IEG Evaluation

	Cell spectral efficiency
	Simulation (system level)
	§ 7.1.1, Tables 8-2, 8-4 and 8‑5
	Report ITU-R M.2134, § 4.1
	Comply (evaluated the high-speed environment, down‑link TDD)

	Peak spectral efficiency
	Analytical
	§ 7.3.1, Table 8-3
	Report ITU-R M.2134, § 4.2
	Comply

	Bandwidth
	Inspection
	§ 7.4.1
	Report ITU-R M.2134, § 4.3
	Comply

	Cell edge user spectral efficiency
	Simulation (system level)
	§ 7.1.2, Tables, 8-2, 8-4 and 8-5
	Report ITU-R M.2134, § 4.4
	Comply (evaluated the high-speed environment, down‑link TDD)

	Control plane latency
	Analytical
	§ 7.3.2, Table 8-2
	Report ITU-R M.2134, § 4.5.1
	Comply

	User plane latency
	Analytical
	§ 7.3.3; Table 8-2
	Report ITU-R M.2134, § 4.5.2
	Comply

	Mobility
	Simulation (system and link level)
	§ 2, Tables 8-2 and 8-7
	Report ITU-R M.2134, § 4.6
	Not evaluated

	Intra- and inter-frequency handover interruption time
	Analytical
	§ 7.3.4, Table 8-2
	Report ITU-R M.2134, § 4.7
	Comply

	Inter-system handover
	Inspection
	§ 7.4.3
	Report ITU-R M.2134, § 4.7
	Comply

	VoIP capacity
	Simulation (system level)
	§ 7.1.3, Tables 8-2, 8-4 and 8‑6
	Report ITU-R M.2134, § 4.8
	Not evaluated

	Deployment possible in at least one of the identified IMT bands
	Inspection
	§ 7.4.2
	Report ITU-R M.2133, § 2.2 
	Comply

	Channel bandwidth scalability
	Inspection
	§ 7.4.1
	Report ITU-R M.2134, § 4.3
	Comply

	Support for a wide range of services
	Inspection
	§ 7.4.4
	Report ITU-R M.2133, § 2.1
	Comply


3
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Annex 1

Israeli Evaluation Group (IEG) - Area Coordinators

	Characteristic for evaluation
	Method
	Evaluation methodology/configurations
	Related Clause of Reports ITU‑R M.2134 and ITU-R M.2133
	Responsible for the IEG Evaluation

	Cell spectral efficiency
	Simulation (system level)
	§ 7.1.1, Tables 8-2, 8-4 and 8-5
	Report ITU-R M.2134, § 4.1
	Erez Biton and Ran Yaniv, Alvarion

	Peak spectral efficiency
	Analytical
	§ 7.3.1, Table 8-3
	Report ITU-R M.2134, § 4.2
	Mariana Goldhamer, Alvarion

	Bandwidth
	Inspection
	§ 7.4.1
	Report ITU-R M.2134, § 4.3
	Michael Erlichson, Runcom

	Cell edge user spectral efficiency
	Simulation (system level)
	§ 7.1.2, Tables 8-2, 8-4 and 8-5
	Report ITU-R M.2134, § 4.4
	Ran Yaniv and Erez Biton, Alvarion

	Control plane latency
	Analytical
	§ 7.3.2, Table 8-2
	Report ITU-R M.2134, § 4.5.1
	Yuval Chipman, Comsys

	User plane latency
	Analytical
	§ 7.3.3; Table 8-2
	Report ITU-R M.2134, § 4.5.2
	Yuval Chipman, Comsys

	Mobility
	Simulation (system and link level)
	§ 2, Tables 8-2 and 8-7
	Report ITU-R M.2134, § 4.6
	Not evaluated

	Intra- and inter‑frequency handover interruption time
	Analytical
	§ 7.3.4, Table 8-2
	Report ITU-R M.2134, § 4.7
	Yuval Chipman, Comsys

	Inter-system handover
	Inspection
	§ 7.4.3
	Report ITU-R M.2134, § 4.7
	Mariana Goldhamer, Alvarion

	VoIP capacity
	Simulation (system level)
	§ 7.1.3, Tables 8-2, 8-4 and 8-6
	Report ITU-R M.2134, § 4.8
	Not evaluated

	Deployment possible in at least one of the identified IMT bands
	Inspection
	§ 7.4.2
	Report ITU-R M.2133, § 2.2 
	Dr. Haim Mazar, MoC

	Channel bandwidth scalability
	Inspection
	§ 7.4.1
	Report ITU-R M.2134, § 4.3
	Michael Erlichson, Runcom

	Support for a wide range of services
	Inspection
	§ 7.4.4
	Report ITU-R M.2133, § 2.1
	Michael Erlichson, Runcom


Annex 2

Detailed results of the Israeli Evaluation Group (IEG)

1
Comments on Completeness

IEG agrees that the proposal contained in IMT-ADV/4 constitutes a complete submission package. 

2
Comments on self-evaluation in R07-WP5D-C-0542

In continuation, we will comment on the IEEE 802.16 self-evaluation, also providing our own results for simulations or analytical computations. We will follow the evaluation template, as provided by IEEE.
2.1
Compliance templates

2.1.1
Compliance template for services
	
	Service related minimum capabilities within the RIT/SRIT
	Evaluator’s comments - IEEE
	IEG Comments

	4.2.4.1.1
	Support of a wide range of services

Does the proposal support a wide range of services?
If bullets 4.2.4.1.1.1 - 4.2.4.1.1.3 are marked as "yes" then 4.2.4.1.1 is a "yes".
(YES / NO
	The proposed RIT supports a number of QoS classes (see Section 10.10 of [4] for more details) that are designed to enable a wide range of services and applications. These services include but are not limited to the following:

1.
 Multicast and broadcast services (see Section 16 of [4] for more details) would allow support of IP-based multimedia applications such as real‑time and non-real-time audio and video streaming, IP-TV, web-casts, etc.

2. 
Location based services (see Section 12 of [4] for more details) would allow support of location based applications such as interactive maps and navigation applications, etc.

 3.
 Low one-way air-link transmission latency of less than 5 ms and short handoff interruption time of less than 20 ms would allow real-time applications such as interactive gaming, on-line collaborations, etc.


	After careful examination of the self-evaluation report and comparing it with the IEEE P802.16m/D5 we fully agree with the proponent self-evaluation.


	
	Service related minimum capabilities within the RIT/SRIT
	Evaluator’s comments - IEEE
	IEG Comments

	
	
	4. 
High capacity VoIP service is enabled (see Section 10 and 11 of [4] for more details) through efficient DL/UL control channel design, advanced DL/UL MIMO techniques, persistent and group scheduling schemes, low user and control plane latencies.
5. 
IP-based data services such as HTTP, e‑mail, web-browsing, file transfer are enabled through high spectral efficiency, low user and control plane latencies and flexible QoS classes (see Section 2.5 for more details).
	

	4.2.4.1.1.1
	Ability to support basic conversational service class

Is the proposal able to support basic conversational service class?

(YES / NO
	Given that basic conversational service* is typically characterized by per user throughputs of 20 kbps and latencies of less than 50 ms, using baseline antenna configuration and 10 MHz bandwidth, the proposed RIT with average user throughput of greater than 2.6 Mbps in the DL and 1.3 Mbps in the UL as well as one-way access latency of less than 5 ms does support this kind of service (see Sections 10 and 11 of [4] for more details)

The handover interruption time for intra-Frequency Assignment (FA) is 5‑10 ms and for inter-FA is 5 to 35 ms which both are significantly less the IMT-Advanced corresponding requirements which would enable a large number of service classes using the proposed RIT.

 The RIT minimum data rates for other supported bandwidths can be derived by scaling the above data rates by the bandwidth ratio.

*see Section 3.2 of IST-2003-507581 WINNER D1.3 version 1.0, Final usage scenarios, at http://www.ist-winner.org/deliverables_older.html 


	After careful examination of the self-evaluation report and comparing it with the IEEE P802.16m/D5 we fully agree with the proponent self-evaluation.


	
	Service related minimum capabilities within the RIT/SRIT
	Evaluator’s comments - IEEE
	IEG Comments

	4.2.4.1.1.2
	Support of rich conversational service class

Is the proposal able to support rich conversational service class?:

 (YES / NO
	Given that rich conversational service* is typically characterized by per user throughputs of 5 Mbps and latencies of less than 20 ms, using baseline antenna configuration and 20 MHz bandwidth, the proposed RIT with average user throughput of greater than 5.2 Mbps in the DL and 2.6 Mbps in the UL as well as one-way access latency of less than 5 ms does support this kind of service (see Sections 10 and 11 of [4] for more details)

The RIT minimum data rates for other supported bandwidths can be derived by scaling the above data rates by the bandwidth ratio.

*see Section 3.2 of IST-2003-507581 WINNER D1.3 version 1.0, Final usage scenarios, at http://www.ist-winner.org/deliverables_older.html 
	After careful examination of the self-evaluation report and comparing it with the IEEE P802.16m/D5 we fully agree with the proponent self-evaluation.


	4.2.4.1.1.3
	Support of conversational low delay service class

Is the proposal able to support conversational low-delay service class?   
 (YES / NO
	Given that conversational low delay service* is typically characterized by per user throughputs of 150 kbps and latencies of less than 10 ms, using baseline antenna configuration and 10 MHz bandwidth, the proposed RIT with average user throughput of greater than 2.6 Mbps in the DL and 1.3 Mbps in the UL as well as one-way access latency of less than 5 ms does support this kind of service (see Sections 10 and 11 of [4] for more details)
The RIT minimum data rates for other supported bandwidths can be derived by scaling the above data rates by the bandwidth ratio.

*see Section 3.2 of IST-2003-507581 WINNER D1.3 version 1.0, Final usage scenarios, at http://www.ist-winner.org/deliverables_older.html 


	After careful examination of the self-evaluation report and comparing it with the IEEE P802.16m/D5 we fully agree with the proponent self-evaluation.




2.1.2
Compliance template for spectrum

	
	Spectrum capability requirements and IEEE self‑evaluation
	IEG Evaluation
	IEG Comments

	4.2.4.2.1
	Spectrum bands

Is the proposal able to utilize at least one band identified for IMT?: 
(YES / NO

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

IEEE: The proposed RIT supports deployment in all bands identified for IMT in ITU-R Radio Regulations. In addition, proposed RIT supports non-IMT bands below 6 GHz allocated to the fixed service and/or mobile service. (See below for more details on some of the band classes in which the proposed RIT can be deployed).
Table 8-1

Some of supported frequency bands

Band Class

UL AMS Transmit Frequency (MHz)

DL AMS Receive Frequency (MHz)

Duplex Mode

1

2 300-2 400

2 300-2 400

TDD

2

2 305-2 320,   2 345-2 360

2 305-2 320, 2 345-2 360

TDD

2 345-2 360
2 305-2 320
FDD

3

2 496-2 690

2 496-2 690

TDD

2 496-2 572
2 614-2 690
FDD

4

3 300-3 400

3 300-3 400

TDD

5L

3 400-3 600

3 400-3 600

TDD

3 400-3 500

3 500-3 600

FDD

5H

3 600-3 800

3 600-3 800

TDD

6

1 710-1 770

2 110-2 170
FDD

1 920-1 980

2 110-2 170

FDD

1 710-1 755

2 110-2 155

FDD

1 710-1 785

1 805-1 880

FDD

1 850-1 910

1 930-1 990

FDD

1 710-1 785, 1 920-1 980

1 805-1 880, 2 110-2 170

FDD

1 850-1 910, 1 710-1 770

1 930-1 990, 2 110-2 170

FDD


	Comply.

The  RIT supports deployment in all the bands identified for IMT in ITU-R Radio Regulations. See IEG comments, for more details on IMT RF bands, in which the proposed system can be deployed. In addition, RIT supports non-IMT bands below 6 GHz, allocated to the fixed service and/or mobile service; such as the RF band 2 496‑2 572 MHz 2 614-2 690 MHz for FDD, and 2 496‑2 690 MHz for TDD.
	Following WRC‑07 

Res.224 'Frequency bands for the terrestrial component of IMT below 1 GHz' the RIT may utilise
790-862 MHz in Region 1 and Region 3, the band 698-806 MHz in Region 2, and the band 450-470 MHz. In accordance with Resolution 212 (Rev.WRC‑97), the RIT operates in the bands 1 885-2 025 MHz and 2 110-2 200 MHz, on a worldwide basis. 

Moreover, 3 400‑3 600 MHz is also identified for IMT. It is used, subject to agreement obtained under RR. No. 9.21 with other administrations.


	
	Spectrum capability requirements and IEEE self‑evaluation
	IEG Evaluation
	IEG Comments

	
	7

698-862

698-862

TDD

776-787

746-757

FDD

788-793, 793‑798

758-763, 763‑768

FDD

788-798

758-768

FDD

698-862

698-862

TDD/FDD

824-849

869-894

FDD

880-915

925-960

FDD

698-716, 776‑793

728-746, 746‑763

FDD

8

1 785-1 805, 1 880-1 920, 1 910-1 930, 2 010-2 025, 1 900-1 920
1 785-1 805, 1 880-1 920, 1 910-1 930, 2 010-2 025, 1 900-1 920
TDD

9

450-470

450-470

TDD

450.0-457.5

462.5-470.0

FDD


	
	


2.1.3
Compliance template for technical performance

	Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)
	Category
	Required value
	IEG Evaluation


	IEG Comments

 

	
	Test environment
	Downlink or uplink
	
	
	

	4.2.4.3.1
Cell spectral efficiency
(bit/s/Hz/cell)
(4.1)
	Indoor
	Downlink
	3
	
	Evaluated: only TDD, in specified scenarios 



	
	
	Uplink
	2.25
	
	

	
	Microcellular
	Downlink
	2.6
	
	

	
	
	Uplink
	1.8
	
	

	
	Base coverage urban
	Downlink
	2.2
	
	

	
	
	Uplink
	1.4
	
	

	
	High speed
	Downlink
	1.1
	TDD:2
	

	
	
	Uplink
	0.7
	
	

	4.2.4.3.2
Peak spectral efficiency (bit/s/Hz)
(4.2)
	Not applicable
	Downlink
	15
	TDD: 16.13
FDD: 17.37
	After careful examination of the RIT description, initial self‑evaluation and of the re‑evaluation submitted to the ITU-R SG 5 Portal Forums, we agree with the proponent evaluation.

	
	
	Uplink
	6.75
	TDD: 9.22

FDD: 9.40
	

	4.2.4.3.3
Bandwidth
(4.3)
	Not applicable
	Up to and including
(MHz)
	40
	Achievable using multi‑carrier operation.
	Comply

	
	
	Scalability
	Support of at least three bandwidth values(4)
	Basic bandwidths: 5, 7, 8.75, 10, and 20 MHz.

Maximum 100 MHz with multi-carrier operation
	Comply


	Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)
	Category
	Required value
	Value(2), (3)
	IEG Comments



	
	Test environment
	Downlink or uplink
	
	
	

	4.2.4.3.4
Cell edge user spectral efficiency (bit/s/Hz)
(4.4)
	Indoor
	Downlink
	0.1
	
	

	
	
	
	
	
	

	
	Microcellular
	Downlink
	0.075
	
	

	
	Base coverage urban
	Downlink
	0.06
	
	

	
	
	Uplink
	0.03
	
	

	
	High speed
	Downlink
	0.04
	TDD: 0.05
	

	
	
	Uplink
	0.015
	
	

	4.2.4.3.5
Control plane latency
(ms)
(4.5.1)
	Not applicable
	Not applicable
	Less than 100 ms
	Average 54 

Worst case 110

Statistical:

(p(latency) < 100 ms) = 99.9%
	Comply.

See Table A3‑4

	4.2.4.3.6
User plane latency
(ms)
(4.5.2)
	Not applicable
	Not applicable
	Less than 10 ms
	FDD: 6.13 ms

TDD: 8.32 ms


	See Table A3‑5

	4.2.4.3.7
Mobility classes
(4.6)
	Indoor
	Uplink
	Stationary, pedestrian
	Supported or not
	Not evaluated

	
	Microcellular
	Uplink
	Stationary, pedestrian, vehicular up to 30 km/h
	supported
	

	
	Base coverage urban
	Uplink
	Stationary, pedestrian, vehicular
	supported
	

	
	High speed
	Uplink
	High speed vehicular, vehicular
	supported
	


	Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)
	Category
	Required
value
	Value(2), (3)
	Comments
	IEG Comments

	
	Test environment
	Downlink or
uplink
	
	
	
	

	4.2.4.3.8
Mobility
Traffic channel link data rates (bit/s/Hz)
(4.6)
	
	
	
	
	
	Not evaluated

	4.2.4.3.9
Intra-frequency hand-over interruption time
(ms)
(4.7)
	Not applicable
	Not applicable
	27.5
	
	5 ms
	See Table A3-6

	4.2.4.3.10
Inter-frequency handover interruption time within a spectrum band (ms)
(4.7)
	Not applicable
	Not applicable
	40
	
	< 25 ms
	See Table A3-6

	4.2.4.3.11
Inter-frequency handover interruption time between spectrum bands (ms)
(4.7)
	Not applicable
	Not applicable
	60
	
	< 30 ms
	See Table A3-6

	4.2.4.3.12
Inter-system handover

(4.7)
	Not applicable
	Not applicable
	Not applicable
	Not applicable


	The proposed RIT supports inter-RAT handover to and from other 
IMT-2000 and IMT‑Advanced technologies.
See Section 10.3 of [4] for detailed information on inter-RAT handover in the proposed RIT.


	 Agree with the proponent’s evaluation. 

Clause 10.3 in [4] includes the following: 

“10.3.3 Handover Process Supporting WirelessMAN OFDMA R1 Reference System.
The text in this subclause summarizes handover involving a WirelessMAN-OFDMA Advanced System and a
WirelessMAN‑OFDMA R1 Reference System specified per subclause 12.5 of IEEE Std 802.16‑2009 [3].

Handover involving an WirelessMAN-OFDMA Advanced System and an FDD system covered under subclause 12.7 of IEEE Std 802.16-2009 [3] follows similar procedures.”

	Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)
	Category
	Required
value
	Value(2), (3)
	Comments
	IEG Comments

	
	Test environment
	Downlink or
uplink
	
	
	
	

	4.2.4.3.13
Number of supported VoIP users (active users/ sector/MHz)
(4.8)
	Indoor
	As defined in Report ITU-R M.2134
	50
	
	
	Not evaluated

	
	Base coverage urban
	As defined in Report ITU-R M.2134
	40
	
	
	

	
	High speed
	As defined in Report ITU-R M.2134
	40
	
	
	


Annex 3

Details of simulation assumptions and analytical computations
The evaluation of the rural macro cell (RMa) scenario was done only for downlink.  

The deployment used in simulations was in accordance with the description given in Report ITU-R M.2135.

It was used SU-MIMO 2 x 2 with STBC, using optimal rate adaptation with first transmission error rate of 10%. The implemented scheduler is the proportional fair scheduling with alpha = 1 and N_PF = 500, where the filtered throughput is updated after each DLRU allocation.

Figure 1 presents the deployment geometry in terms of average SINR, SNR and RSSI. Figure 2 represents the CDF of user spectral efficiency in bits/sec/Hz.
Figure 1

Average SINR, SNR, RSSI CDF
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Figure 2

CDF of user throughput in bits/sec/Hz
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Table A3-1

OFDMA and frame parameters

	Parameter
	Description
	RIT Parameters for Indoor Environment
	RIT Parameters for Urban Micro-cellular, Urban Macro-cellular, High Speed Environments

	
	
	TDD
	FDD
	TDD
	FDD

	
[image: image4.wmf]c

f


	Carrier frequency
	3.4 GHz
	Urban Micro-cellular: 2.5 GHz

	
	
	
	Urban Macro-cellular: 2.0 GHz

	
	
	
	High Speed: 0.8 GHz

	
[image: image5.wmf]BW


	Total bandwidth
	40 MHz for data‑only 
(2 x 20 MHz)
	2 x 20 MHz for data-only
	20 MHz for 
data-only
	2 x 10 MHz for data-only

	
	
	10 MHz for VoIP
	5 + 5 MHz for VoIP
	10 MHz for VoIP
	5 + 5 MHz for VoIP

	
[image: image6.wmf]FFT
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	Number of points in full FFT
	2 x 2 048 for data-only
	2 048 for
 data-only
	2 048 for
data-only
	1 024 for data_only

	
	
	1 024 for VoIP
	512 for VoIP
	1 024 for VoIP
	512 for VoIP
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	Sampling frequency
	44.8 MHz for data-only
	22.4 MHz for data-only
	22.4 MHz for data
only
	11.2 MHz for data-only

	
	
	11.2 MHz for VoIP
	5.6 MHz for VoIP
	11.2 MHz for VoIP
	5.6 MHz for VoIP
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	Subcarrier spacing
	10.9375 kHz
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	OFDMA symbol duration without cyclic prefix
	91.43 us
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	Cyclic prefix length (fraction of 
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)
	1/16
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	OFDMA symbol duration with cyclic prefix
	97.143 us
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	Frame length
	5 ms
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	Number of OFDMA symbols in frame (excluding switching gaps)
	50
	51
	50
	51
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	Ratio of DL to UL (TDD mode)
	5 DL subframes, 3 UL subframes for data-only
	8 DL subframes for DL and UL
	5 DL subframes, 3 UL subframes for data-only
	8 DL subframes for DL and UL

	
	
	4 DL subframes,  4 UL subframes for VoIP
	8 DL subframes for DL and UL
	4 DL subframes,  4 UL subframes for VoIP
	8 DL subframes for DL and UL

	
[image: image16.wmf]duplex

T


	Duplex time
	TTG + RTG = 142.85 µs
	N/A
	TTG + RTG = 142.85 µs
	N/A


Table A3-2

DL configuration
	Topic
	Description
	RIT Parameters for Indoor and Urban Micro-Cellular Environments
	RIT Parameters for Urban Macro-Cellular and High Speed Environments

	Basic modulation for data
	Modulation schemes 
for data
	QPSK, 16QAM, 64QAM

	Basic modulation for control
	Modulation schemes 
for control
	QPSK

	Duplexing scheme
	TDD or FDD
	TDD/FDD 

	Subchannelization for data allocations
	Contiguous/Distributed Resource Units and associated permutations
	− 
Scheme for InH and UMi: Sub-band CRUs with frequency reuse 1 without FFR as defined in Sections 3.3.1.1-3.3.1.3 of [6];12 equal-size allocations spanning the complete duration of the time resources (DL portion of the TDD frame, DL FDD frame);
−
Scheme for UMa and RMa: Miniband CRUs with frequency reuse 1 without FFR as defined in Sections 3.3.1.1-3.3.1.3 of [6]; 6 equal-size allocations spanning the complete duration of the time resources (DL portion of the TDD frame, DL FDD frame) .

	Subchannelization for VoIP allocations
	Contiguous/Distributed Resource Units and associated permutations
	Combination of the following two schemes (selection should be based on the maximization of the VoIP capacity): 

− 
Scheme 1: DRUs with frequency reuse 1 without FFR as defined in Sections 3.3.1.1-3.3.1.3 of [6];

− 
Scheme 2: Miniband CRUs with frequency reuse 1 without FFR as defined in Sections 3.3.1.1-3.3.1.3 of [6]

	Subchannelization for A-A-MAP
	Contiguous/Distributed Resource Units and associated permutations
	Distributed LRUs with frequency reuse 1 without FFR as defined in Sections 3.3.1.1-3.3.1.3 of [6].

	DL pilot structure
	Pilot structure, density etc.
	Depends on the number of streams per allocation: 

1 or 2 pilot streams from 2 stream interlaced pilot structure as defined in Section 3.3.1.4.1 of [6] with 2 dB pilot power boosting over data tone;
3 or 4 pilot streams from 4 stream pilot structure as defined in Section 3.3.1.4.1 of [6] with 0 dB pilot power boosting over data tone.

	Topic
	Description
	RIT Parameters for Indoor and Urban Micro-Cellular Environments

	Multi-antenna transmission format for data
	Multi-antenna configuration and  transmission scheme
	− 
Scheme for InH and UMi: 6-bit Transformed Codebook or analog feedback based MU-MIMO using 4 x 2 configuration; adaptive switching among rank-1 CL‑SU-MIMO, two stream CL-MU-MIMO, three stream CL-MU-MIMO and four stream CL-MU-MIMO.
− 
Scheme for UMa and RMa: MU-MIMO with long term beamforming using 4 x 2 configuration (20 ms reporting period for the long-term covariance matrix); adaptive switching among rank-1 CL-SU-MIMO, two stream CL-MU-MIMO, three stream CL-MU-MIMO and four stream CL-MU-MIMO.

	Multi-antenna transmission format for voip
	Multi-antenna configuration and  transmission scheme
	Combination of the following two schemes (selection should be based on the maximization of the VoIP capacity):

−
Scheme 1: SU-MIMO using 4 x 2 configuration with SFBC + non-adaptive precoding ;

−
Scheme 2: SU-MIMO with wideband beamforming using 4x2 configuration.

	Multi-antenna transmission format for A-A-MAP
	Multi-antenna configuration and  transmission scheme
	Open-loop SFBC + non-adaptive precoding (TX diversity)

	Receiver structure
	MMSE/ML/MRC,

Receiver interference awareness
	MMSE for channel estimation and MMSE/MLD data detection

	Data channel coding
	Channel coding schemes 
	Convolutional Turbo Coding (CTC) 1/3

	Control channel coding for A-A-MAP
	Channel coding schemes and block sizes
	As described in Section 3.3.2.3.2.2 of [6] with MLRU size equal to 56 tones

	Scheduling
	Demonstrate performance/fairness criteria in accordance to traffic mix
	Proportional Fair for full buffer data and delay-weighted Proportional Fair with persistent scheduling for VoIP

	Link adaptation
	Modulation and Coding Schemes (MCS), CQI feedback delay / error
	Choice of 16 MCS schemes inclusive of coding rate and rate matching, see Section 11.13 of [4]

	Link to system mapping
	MI based PHY abstraction
	RBIR or MMIB by providing the necessary supporting PHY abstraction link curves 


	Topic
	Description
	RIT Parameters for Indoor and Urban Micro-Cellular Environments

	HARQ
	Chase combining/ incremental redundancy, synchronous/asynchronous, adaptive/non-adaptive  ACK/NACK delay, Maximum number of retransmissions, retransmission delay
	Incremental Redundancy

Asynchronous, adaptive, 3 subframe ACK/NACK delay, maximum 4 HARQ retransmissions, minimum retransmission delay 3 subframes

	Power allocation
	Subcarrier power allocation
	Equal power per subcarrier; power boosting should be used only for A-A-MAP allocations (separate power boosting for each A-A-MAP allocation)

	Interference model
	Co-channel interference model, fading model for interferers, number of major interferers, threshold
	Explicitly modeled 

Average interference on used subcarriers per CRU (subband or miniband) in PHY abstraction {3}

	Frequency reuse
	Frequency reuse pattern
	3 sectors with frequency reuse 1

	Control signalling
	Message/signaling format, overheads
	SFH, A-MAP, ACK/NACK, and Power Control overhead/channels as described in Section 3.3.2.2 of [6]

Dynamic transmission modeled for A-A-MAP; percentage of signalling error modeled for fixed control overhead, should be derived from corresponding link curve for each test environment.

	Persistent scheduling
	Persistent scheduling for VoIP only
	Persistent scheduling for individual VoIP connections as described inSection 3.2.1 of [6]

	Control channel overhead
	L1/L2 Overhead
	Dynamic overhead model whenever possible

	Antenna tilt angle
	Antenna tilt angle
	InH: 0 deg. 
UMi: 12 deg.
UMa: 12 deg.
RMa: 6 deg.


Table A3-3

UL configuration

	Topic
	Description
	RIT Parameters for Indoor and Urban Micro-Cellular Environments
	RIT Parameters for Urban Macro-Cellular and High Speed Environments

	Basic modulation for data
	Modulation schemes for data
	QPSK, 16QAM, 64QAM

	Basic modulation for control
	Modulation schemes for control
	Dependent on feedback channel (FBCH, HARQ,BW-REQ, Ranging, Sounding) as defined in  Section 3.3.5 of [6]

	Duplexing scheme
	TDD or FDD
	TDD/FDD 

	Subchannelization for data allocations
	Contiguous/Distributed Resource Units and associated permutations
	−
Scheme for InH and UMi: Sub-band CRUs with frequency reuse 1 without FFR as defined in Sections 3.3.4.1-3.3.4.3 of [6]; 12 equal-size allocations spanning the complete duration of the time resources (UL portion of the TDD frame, UL FDD frame).
− 
Scheme for UMa and RMa: Miniband CRUs with frequency reuse 1 without FFR as defined in Sections 3.3.4.1-3.3.4.3 of [6]; 6 equal size allocations spanning the complete duration of the time resources (UL portion of the TDD frame, UL FDD frame).

	Subchannelization for VoIP allocations
	Contiguous/Distributed Resource Units and associated permutations
	DRUs with frequency reuse 1 without FFR as defined in 3.3.4.1-3.3.4.3 of [6]

	UL pilot structure
	Pilot structure, density etc.
	1/2 stream pilot structure as defined in 3.3.4.4 of [6] without pilot power boosting 

	Multi-antenna transmission format for data
	Multi-antenna configuration and  transmission scheme
	−
 Scheme for InH and UMi: 3-bit Codebook based MU‑MIMO using 2 x 4 configuration; adaptive switching between single user and collaborative spatial multiplexing.
−
Scheme for UMa and RMa: MU-MIMO with long term beamforming using 2 x 4 configuration; adaptive switching between single-user and collaborative spatial multiplexing.

	Multi-antenna transmission format for VoIP
	Multi-antenna configuration and  transmission scheme
	SU-MIMO using 2 x 4 configuration with SFBC + non‑adaptive precoding

	Multi-antenna transmission format for control
	Multi-antenna configuration and  transmission scheme
	2 x 4 antenna configuration

	Receiver structure
	MMSE/ML/MRC,

Receiver interference awareness
	MMSE for channel estimation and MMSE/MLD for data detection

	Topic
	Description
	RIT Parameters for Indoor and Urban Micro-Cellular Environments

	Data channel coding
	Channel coding schemes 
	Convolutional Turbo Coding (CTC) 1/3

	Control channel coding
	Channel coding schemes and block sizes
	As described in Section 3.3.5 of [6] for FBCH, HARQ, BW-REQ, Ranging, Sounding

	Scheduling
	Demonstrate performance/fairness criteria in accordance to traffic mix
	Proportional Fair for full buffer data and delay-weighted Proportional Fair with persistent scheduling for VoIP

	Link adaptation
	Modulation and Coding Schemes (MCS), CQI feedback delay / error
	Choice of 16 MCS schemes inclusive of coding rate and rate matching, see Section 11.13 of [4]

	Link to system mapping
	MI based PHY abstraction
	RBIR or MMIB by providing the necessary supporting PHY abstraction link curves

	HARQ
	Chase combining/ incremental redundancy, synchronous/asynchronous, adaptive/non-adaptive  ACK/NACK delay, Maximum number of retransmissions, retransmission delay
	Incremental Redundancy

Synchronous, non-adaptive, 3 subframe ACK/NACK  delay, maximum 4 HARQ retransmissions, minimum retransmission delay 3 subframes

	Power control
	Open loop/closed loop
	Open loop power control as described in 3.3.5.4 of [6]; values for γ and SINRMIN should be chosen such that the average IoT meets the IMT-Advanced requirement

	Interference model
	Co-channel interference model, fading model for interferers, number of major interferers, threshold
	Explicitly modeled 

Average interference on used subcarriers per CRU (subband or miniband) in PHY abstraction [3]

	Frequency reuse
	Frequency reuse pattern
	3 sectors with frequency reuse 1

	Control signalling
	Message/signaling format, overheads
	Initial ranging, periodic ranging, handover ranging, bandwidth request fast feedback/CQI channel, sounding overheads modeled as described in 3.3.5 of [6]. Percentage of signalling error modeled for fixed control overhead should be derived from corresponding link curve for each test environment.

	Persistent scheduling
	Persistent scheduling
 for VoIP only
	Persistent scheduling for individual VoIP connections as described in Section 3.2.1 of [6]


	Topic
	Description
	RIT Parameters for Indoor and Urban Micro-Cellular Environments

	Control channel overhead
	L1/L2 Overhead
	Dynamic overhead model whenever possible

	Antenna tilt angle
	Antenna tilt angle
	InH: 0 deg. 
UMi: 12 deg.
UMa: 12 deg.
RMa: 6 deg.



Table A3-4

Control Plane Latency analysis

	Step
	Description
	Control-Plane Latency

(10% HARQ Retransmission Probability)
	Control-Plane Latency

(30% HARQ Retransmission Probability)

	0
	AMS wakeup time
	Implementation dependent
	Implementation dependent

	1
	DL scanning and synchronization + Acquisition of the broadcast channel (system configuration information) for initial system entry
	Average 40 ms

Assuming that S-SFH SP2 that contains network re-entry information is transmitted every 80 ms.
	Average 40 ms

Assuming that S-SFH SP2 that contains network re-entry information is transmitted every 80 ms.

	2
	Random access procedure (UL CDMA Code + ABS Processing + DL CDMA_ALLOC_IE)
	5 ms
	5 ms

	3
	Initial ranging (RNG-REQ + ABS processing + RNG-RSP)

+ HARQ retransmission of one message at 10% or 30%, only first-order estimation
	HARQ case: 1 frame * 0.9*0.9 + 2 frame * 2*0.1*0.9 + 3 frame * 0.1*0.1 = 1.2 frame = 6 ms
	HARQ case: 1 frame * 0.7*0.7 + 2 frame * 2*0.3*0.7 + 3 frame * 0.3*0.3 = 1.6 frame = 8 ms

	4
	Capability negotiation (SBC-REQ + ABS processing + SBC-RSP) + HARQ retransmission
	< 5 ms

(0.1 * 5 ms for HARQ ReTX)
	< 5 ms

(0.3 * 5 ms for HARQ ReTX)

	5
	Authorization and authentication/key exchange (PKM-REQ + ABS processing + PKM-RSP + …) +HARQ retransmission
	< 5 ms

(0.1 * 5 ms for HARQ ReTX)
	< 5 ms

(0.3 * 5 ms for HARQ ReTX)

	6
	Registration (REG-REQ + ABS/ASN-GW  processing + REG-RSP) + HARQ retransmission
	< 5 ms

(0.1 * 5 ms for HARQ ReTX)
	< 5 ms

(0.3 * 5 ms for HARQ ReTX)

	7
	RRC connection establishment (DSA-REQ + ABS processing + DSA-RSP + DSA-ACK) + HARQ retransmission
	< 5 ms

(0.1 * 5 ms for HARQ ReTX)
	< 5 ms

(0.3 * 5 ms for HARQ ReTX)

	
	Total C-plane connection establishment delay
	Average = 14ms

Worst case = 35 ms
	Average = 19ms

Worst case = 35 ms

	
	Total IDLE_STATE –> ACTIVE_ACTIVE delay
	Average 54 ms

Worst case 110 ms

Statistical:

(p(latency)<100 ms)= 99.9%
	Average 59 ms

Worst case 110 ms

Statistical:

(p(latency)<100 ms)= 98.2%


Statisical analysis
S-SFH SP2 message has a periodicity of 80ms. Therefore there is an evenly distributed probability of between 0 ms and 80 ms latency for Step 1. Total C-plane connection establishment delay can be up to 35 ms, with the probability of long delays dependant on HARQ retransmissions. Statistical analysis shows that the combined probability of total IDLE_STATE –> ACTIVE_ACTIVE delay being greater than 100 ms is ~0.1% given 10% HARQ Retransmission Probability and ~1.8% given 30% HARQ Retransmission Probability. 

Worst case analysis assumes HARQ retransmission on every single message + 75 ms latency due to S-SFH SP2 periodicity. 

Table A3-5

User Plane Latency analysis

	Step
	Description
	User-Plane Latency

(10% HARQ Retransmission Probability)
	User-Plane Latency

(30% HARQ Retransmission Probability)

	0
	AMS wakeup time
	Implementation Dependent
	Implementation Dependent

	1
	AMS Processing Delay
	3 * 0.617 = 1.85 ms
	3 * 0.617 = 1.85 ms

	2
	Queuing/Frame Alignment
	FDD: 0.31

TDD: 2.5 ms
	FDD: 0.31

TDD: 2.5 ms

	3
	TTI for UL data packet (Piggy back scheduling information)
	0.617 ms
	0.617 ms

	4
	HARQ Retransmission
	0.1 * 5 ms
	0.3 * 5 ms

	5
	ABS Processing Delay
	3 * 0.617 = 1.85 ms
	3 * 0.617 = 1.85 ms

	
	Total one way access delay
	FDD: 5.13 ms

TDD: 7.32 ms
	FDD: 6.13 ms
TDD: 8.32 ms


Table A3-6

Handover interruption time

	Scenario
	Interruption Time

	Intra-RIT, Intra‑frequency
	5 ms for seamless HO

	Intra-RIT, Interfrequency
	25 to 30 ms (additional time for AMS to adjust RF and obtain CDMA ranging opportunity) for seamless HO


Inter-system handover to other IMT systems is supported by the RIT.

____________________
*	Submitted on behalf of the Israeli Evaluation Group (IEG).
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