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To:

Roger Marks

Chair, IEEE 802.16 Working Group

r.b.marks@ieee.org
Reference: L802.16-09/0022d0: Working Document on Technology Description Template – Characteristics Template (TDT)
April 29, 2009

Subject: WiMAX TWG Contribution to -
Working Document on Technology Description Template – Characteristics Template (TDT) - L802.16-09/0022d0

Dear Dr. Marks,
WiMAX Forum TWG would like to submit the attached contribution (Annex A) in response to Call for Comments and Contributions for IMT-Advanced Submission (IEEE C802.16-09/0036) dated March 12, 2009. This contribution, in particular, proposes responses to open items in Working Document on Technology Description Template – Characteristics Template (TDT) - L802.16-09/0022d0.

WiMAX Forum TWG has the intention to provide inputs to the remaining open items during the Session #62, #63 and #63.5 in advance of ITU WP5D October 2009 meeting. 
Thank you very much for your attention to this matter of mutual importance.

Sincerely,

Wonil Roh and Vladimir Yanover

Chairs, WiMAX Forum Technical Working Group (TWG)

Annex A Proposed Response to Working Document on Technology Description Template – Characteristics Template (TDT)
	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.

Yes, The proposed RIT complies with all spectrum sharing and deployment requirements specified for IMT bands by ITU-R.

[Editor’s Note: Include material from contributions from external organizations.]
[Proposed text to replace Editor’s Note]

The proposed RIT complies with all relevant spectrum sharing requirement for IMT bands by ITU-R.

In order to facilitate flexible spectrum use and/or spectrum sharing, the proposed RIT may supports different advanced interference management and mitigation techniques listed here. 

1. Flexible Frequency Reuse: Advanced and flexible frequency reuse is supported. In the consideration of the frequency reuse planning, while the resulting system signal to interference ratio is maintained to satisfy the minimum system performance requirement, the co-channel and adjacent/alternate channel interferences resulting from the same system and from other co-existing systems are minimized.

2. Multi-Hop Relay: Support for relay enhances coverage performance while minimizing the co-channel and adjacent/alternate channel interference.

3. Support for PAN/LAN/WAN collocation/coexistence: provide methods to mitigate interference from other wireless radios on the same (collocated) device given minimum adjacent channel isolation. As a result, the proposed RIT will not suffer from interference from other wireless devices, or cause destructive interference to other wireless devices.

4. Support of Coexistence with other IMT technologies, such as E-UTRA and UTRA LCR-TDD, in Frame Structure: The downlink radio frame is time aligned with reference timing signal and can support symbol puncturing to minimize the inter-system interference.

5. Interference Mitigation using Fractional Frequency Reuse (FFR):

a. Supports of FFR allows different frequency reuse factors to be applied over different frequency partitions during the designated period for both Down Link and Up Link transmissions and further optimizes the co-channel and adjacent/alternate channel interference while maximizes performance.
b. Self-optimizing FFR is designed to automatically adjust FFR parameters, frequency partitions and power levels, among BS sectors in order to optimize system throughput and user experience.

6. Interference Mitigation using Advanced Antenna Technologies 

a. Support of advanced MIMO techniques including Open Loop and Closed Loop MIMO, Single and Multi User MIMO and Multi BS MIMO

b. Support for advanced Beam-forming techniques including Null Steering

c. Support of Cyclic Delay Diversity 

7. Support of Open Loop and Closed Loop Power Control: Up Link and Down Link power control are supported to minimize the co-channel and adjacent/alternate channel interference.

8. Support of Adaptive Modulation and Coding (AMC): Down Link and Up Link AMC are supported in conjunction with Power Control and other interference mitigation techniques to further minimize the co-channel and adjacent/alternate channel interference while maximize performance.

In addition to the above air interface features, the proposed RIT is provisioned to support the following features in the network level to further manage/mitigate interference.  

9. Radio resource Management: advanced RRM for efficient utilization of radio resources are supported. This may be achieved by appropriate measurement/reporting, interference management and flexible resource allocation mechanisms.

10. Support of BS coordination for interference management




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

The proposed RIT supports both TDD and FDD duplexing schemes as well as H-FDD terminal operation in FDD networks.

Describe details such as:

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

[TBD]
[Editor’s Note: Include material from contributions from external organizations.]
[Proposed text to replace Editor’s Note]

The up/down frequency separation depends on different parameters including the target operating band. The lower the band of operation, the smaller the up/down frequency separation. 

The proposed RIT minimum (up/down) frequency separation (as defined by the frequency separation between the centre frequency of Uplink and centre frequency of Downlink) is as follows:

1. 10 MHz for IMT band 450-470 MHz,

2. 30 MHz for IMT band 698-960 MHz.
· What is the requirement of transmit/receive isolation in case 
of full- and half-duplex FDD?  Does the RIT require a duplexer 
in either the mobile station (MS) or BS?
[Add the following proposed text as the response to the item.]

In FDD mode, the RIT supports interoperating H-FDD terminals with Full Duplex FDD (F-FDD) Mobile Stations in FDD network. 

Duplexers are needed at the Base Station for FDD operation; this includes Base Stations serving networks including F-FDD as well as H-FDD Mobile Stations interoperating in the network. Duplexers are needed in F-FDD Mobile Stations. Duplexers are not required for H-FDD Mobile Stations.

The level of transmit/receive isolation depends on a number of parameters and in general is a function of parameters including interference characteristics of the band, spectrum emission mask, target receive performance requirement and up/down frequency separation.  

The transmit to receive transition gap (TTG) and receive to transmit transition gap (RTG) are given for TDD duplex mode and different bandwidths in the following table:

CP : 1/8Tb

TTG (us)

RTG (us)

Bandwidth (MHz)
5/10/20
105.7
60
8.75
87.2
74.4
7
188
60
CP : 1/16Tb

TTG (us)

RTG (us)

Bandwidth (MHz)
5/10/20
82.853
60
8.75
138.4
74.4
7
180
60
CP : 1/4Tb

TTG (us)

RTG (us)

Bandwidth (MHz)
5/10/20
[TBD]

[TBD]

8.75
[TBD]

[TBD]

7
[TBD]

[TBD]

[Editor’s Note: the TBDs in the above table could be contributed by external organizations. Include material from contributions from external organizations.]
· What is the minimum (up/down) time separation in case of TDD?

[Delete the text above this item and add the following proposed text as the response.]

The up/down time separation for TDD mode depends on deployment scenario. The proposed RIT supports configurable up/down time separation as low as 50 μsec plus target round trip delay. 

As an example, to accommodate a maximum cell range (RTD/2) of around 5.5 km, an additional 37 μsec is needed to be added to the Base Station switching time from transmit to receive mode. This makes the total Transmit to Receive Time (TTG) equal to 87 μsec. 

[Delete the next sentence to this note.]
See the detailed TTG and RTG gaps for TDD duplex mode in section 4.2.3.2.2.1

–
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?

The DL/UL ratio is configurable but is typically fixed for a deployment. The proposed RIT supports the following DL/UL ratios in TDD mode of operation. Note that each radio frame of 5 ms consists of 8 subframes of 0.617 ms length. The permissible DL/UL ratios are as follows:

(8:0),(5:3),(3,5),(4:4),(6:2) for 5/10/20 MHz, and [TBD] for 8.75 MHz and 7 MHz.
[Editor’s Note: Include material from contributions from external organizations.]
As for the coexistence, all cells in a TDD deployment are required to use the same DL/UL ratio to minimize the inter-cell interference effects.
[Replace the working draft response to this item with the following text.]

The DL/UL ratio is configurable but is typically fixed for a deployment. The proposed RIT supports the following DL/UL ratios in TDD mode of operation. 

Note that each radio frame of 5 ms consists of 8 subframes of 0.617 ms length. The permissible DL/UL ratios are as follows where, m,  the first element of the (m, n) pairs represent the number Downlink subframes and, n, the second element of the pairs represents the number of Uplink subframe:

For 5, 10 and 20 MHz; (8,0), (7,1), (6,2), (5,3), (4,4), (3,5) and (2,6) 

For 8.75 MHz;  (7,0), (6,1), (5,2), (4,3), (3,4), and (2,5)
For 7 MHz;  (6,0), (5,1), (4,2), (3,3), and (2,4)
As for the coexistence, all cells in a TDD deployment are required to use the same DL/UL ratio to minimize the inter-cell interference effects. 

Note that the (8,0), (7,0) and (6,0) cases are realization for the broadcast deployment scenario where other carrier or other technologies maybe used as the return link.


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

[TBD]

[Editor’s Note: Include material from contributions from external organizations.]
[Proposed response to be provided in future contributions.]


	4.2.3.2.11
	Power classes 
[Editor’s Note: Include material from contributions from external organizations.]
[BS and MS related proposed response to be provided in future contributions.]


	4.2.3.2.11.1
	Mobile station emitted power

[TBD]


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

[TBD]


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

[TBD]


	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.

[TBD]


	4.2.3.2.11.2
	Base station emitted power

[TBD]


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

[TBD]


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

[TBD]


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

[TBD]



	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.

 [Editor’s Note: Include material from contributions from external organizations.]
[Replace Editor’s note with the following text.]

The proposed RIT support maximum of 512 Cell ID’s to support various cell types.  This means that, theoretically, reuse factor of 512 can be supported. Actual cell deployment is operation specific. Self configuration is also supported. 

RF carriers maybe overlaid conventionally or supported through multi-carrier support. In multi-carrier, carriers are either Primary carrier to exchange traffic and PHY/MAC control information or Secondary carrier for traffic only. A Secondary carrier may also include control signaling to support Multi-Carrier (MC) operation. Multi-Carrier support may be applied to multi-bandwidth; that is multiple carriers with different channel bandwidth. 

Fractional Frequency Reuse can be used to interference efficient sectorization as a means to effectively add cells (sectors here).  


	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.)

[TBD]

[Editor’s Note: Include material from contributions from external organizations.]
[Proposed response to be provided in future contributions.]
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