
IEEE C802.16m-09/0948

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Amendment Text Proposal for IEEE 802.16m Interference Mitigation Signaling Scheme

	Date Submitted
	2009-04-27

	Source(s)
	Yanling Lu, Luciano Sarperi,
Kevin Power, Mythri Hunukumbure
Fujitsu

	E-mail:

yanling.lu@cn.fujitsu.com
luciano.sarperi@uk.fujitsu.com
kevin.power@uk.fujitsu.com
mythri.hunukumbure@uk.fujitsu.com


	Re:
	 IEEE 802.16m-09/0020. ”Call for Contribution on Project 802.16m Amendment Working Document (AWD) Content”
Category: AWD-New contribution
Target topic: Interference Mitigation, MAC

	Abstract
	This contribution proposes amendment text for an interference mitigation signaling scheme.

	Purpose
	To be discussed and adopted by TGm for incorporation in the 802.16m Amendment Working Document.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


           Text Proposal for IEEE 802.16m Interference Mitigation Signaling Scheme
Yanling Lu, Luciano Sarperi, Kevin Power, Mythri Hunukumbure
Fujitsu
1. Introduction

In Sections 17.8 and 20 of the SDD [1] several IM (Interference Mitigation) methods are defined. To support IM methods in an IEEE 802.16e system, the MS has to feed back measurement reports at regular intervals, so that the BS can decide when to enable IM, such as DL Fractional Frequency Reuse (FFR). However, in 16m, the concurrent use or availability of multiple IM methods would result in a large measurement signaling overhead with such an approach. Therefore, a more efficient solution would be to avoid unnecessary measurement feedback and reduce the type of concurrent measurement feedback as much as possible. 

To address this issue, this contribution will propose a detailed solution and amendment text for an efficient interference mitigation (IM) signaling scheme.
2. Proposed Interference Mitigation Signaling Scheme
As different IM schemes require different capabilities of AMS and ABS, before IM is activated, the AMS and ABS should negotiate IM capability during the network entry, in order to prevent the case where an IM scheme which is not supported is selected. Please see C802.16-09/0792 for more details.
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Figure 1 - Interference Mitigation (IM) Signalling Scheme
The proposed solution is as follows: 

· The ABS informs the AMS of the necessary IM On and Off trigger conditions for available IM methods. Depending on the specific IM schemes, their associated On/Off trigger metrics, values and average durations as well as the actions are contained. The procedure by which the IM On and Off trigger conditions are transmitted to AMS is TBD. 
· The AMS in normal channel conditions will monitor its radio environment autonomously, without regular measurement feedback to the ABS.
· When one or more IM On trigger conditions are met, the AMS sends an IM Request message to the serving ABS which includes the AMS preferred IM method(s). In the example case of using PMI restriction as an IM technique, the IM Request message can be sent when the CQI or some other metric falls below the corresponding IM On trigger value. 
· Upon reception of the IM Request message, the serving ABS decides whether or not to grant the IM Request from the AMS, for example based on radio resource availability or load balancing. The ABS then informs the AMS about its decision by sending the IM Response message with the confirmed/reselected IM methods. 
· By using this IM Request/Response mechanism, bandwidth for IM related measurement reports can be allocated while IM is active. 

· While IM is active, the AMS’s channel condition may improve and the IM Off trigger condition may be met. In this case, the ABS may send IM Response in unsolicited manner to AMS to cancel the current IM method(s).  Alternatively, the AMS may send IM Request to ABS to cancel the current IM method(s) and the ABS will then respond with IM Response message.  In both cases bit#7 of the “Proposed IM method” field in the IM Request/Response message will be set to 1.  
· In some cases, based on some other criteria, the ABS may decide to initiate the HO procedure rather than to continue IM. Upon receiving the HO request from ABS, the AMS automatically stops any UL feedback related to IM and conducts HO based on the instruction from the ABS.    

It should be noted that the details of IM have not yet been addressed in the amendment text. Therefore, the proposed text focuses on the high level requirements for the IM signaling scheme, while keeping the details and the exact number/type of IM methods open at this stage.
3. Proposed Amendment Text

--------------------------------------------------------Start of Text-----------------------------------------------------------       

IM related TLV 

	Name 
	Type
	Length (byte)
	Value 

	IM Method
	xx
[TBD]
	1
	[TBD]

[Example :

Bit #0: FFR

Bit#1: PMI Restriction
Bit #2: PMI Recommendation 

Bit #3: Pre-coding with interference nulling 

Bit #4: Collaborative MIMO
Bit #5: Closed-Loop Macro Diversity
Bit #6~7: reserved ]

	IM On Trigger 
	xy
[TBD]
	3*N


	The Trigger is a compound TLV value that indicates trigger metrics for Interference Mitigation . The trigger in this encoding is defined for serving BS or commonly applied to neighbor BSs.
N: the number of bits set to 1 in Interference Mitigation Method  

	IM Off Trigger 
	xy
[TBD]
	3*N


	The Trigger is a compound TLV value that indicates trigger metrics for Interference Mitigation . The trigger in this encoding is defined for serving BS or commonly applied to neighbor BSs.
N: the number of bits set to 1 in Interference Mitigation Method  


Table xx  IM On/Off Trigger TLV format 

	Name 
	Type
	Length (byte)
	Value 

	Type/function/action
	xy.1
[TBD]
	1
	See Table xxx for description

	Trigger Value
	xy.2
[TBD]
	1
	Trigger value is the value used in comparing for determining a trigger condition

	Trigger Averaging Duration 
	xy.3
[TBD]
	1
	Trigger averaging duration is the time measured in number of frames over which the metric measurements are averaged.


Table xxx IM On/Off Trigger Type/function/action description 

	Name 
	Length(bit)
	Value

	Type
	2(MSB)
[TBD]
	Trigger metric type: 
[TBD]

[Example :
0x0: CINR metric
0x1: RSSI metric
0x2~3:  Reserved ]

	Function
	3
	Computation defining trigger condition: 
0x0: Metric of neighbor BS is greater than absolute value 
0x1: Metric of neighbor BS is less than absolute value
0x2: Metric of neighbor BS is greater than serving BS metric by relative value
0x3: Metric of neighbor BS is less than serving BS metric by relative value
0x4: Metric of serving BS greater than absolute value 
0x5: Metric of serving BS less than absolute value 
0x6~7: Reserved

	Action
	3(LSB)
[TBD]
	Action performed upon reaching trigger condition:
0x0: Respond on trigger with IM_REQ message
0x1~7: Reserved 


[Notes: Add following text under the section on Interference Mitigation related message format. ]
Table xx-IM-REQ message format
	Syntax
	 Size(bits)
	Notes

	IM-REQ_Message_Format(){
	-
	-

	Proposed IM  Method
	8
	[TBD]

[Example :

Bit #0:  FFR

Bit#1: PMI Restriction
Bit #2: PMI Recommendation 

Bit #3: Pre-coding with interference nulling 

Bit #4: Collaborative MIMO
Bit #5: Closed-Loop Macro Diversity
Bit #6: reserved
Bit #7: Cancel IM ]

	TLV Encoded Information
	[TBD]
	[TBD]

	}
	
	


Table xx-IM-RSP message format

	Syntax
	 Size(bits)
	Notes

	IM-RSP_Message_Format(){
	-
	-

	Proposed IM  Method
	8
	[TBD]

[Example :

Bit #0:  FFR

Bit#1: PMI Restriction
Bit #2: PMI Recommendation 

Bit #3: Pre-coding with interference nulling 

Bit #4: Collaborative MIMO
Bit #5: Closed-Loop Macro Diversity
Bit #6: reserved

Bit #7: Cancel IM ]

	TLV Encoded Information
	[TBD]
	[TBD]

	}
	
	


[Notes: Add following text under the section on IM related MAC procedure ]
15.2.x.x  Interference Mitigation Procedure
· The ABS informs the AMS of the necessary IM On and Off trigger conditions for available IM methods. Depending on the specific IM schemes, their associated On/Off trigger metrics, values and average durations as well as the actions are contained. The procedure by which the IM On and Off trigger conditions are transmitted to AMS is TBD. 
· The AMS in normal channel conditions will monitor its radio environment autonomously, without regular measurement feedback to the ABS.
· When one or more IM On trigger conditions are met, the AMS sends an IM Request message to the serving ABS which includes the AMS preferred IM method(s). In the example case of using PMI restriction as an IM technique, the IM Request message can be sent when the CQI or some other metric falls below the corresponding IM On trigger value. 
· Upon reception of the IM Request message, the serving ABS decides whether or not to grant the IM Request from the AMS, for example based on radio resource availability or load balancing. The ABS then informs the AMS about its decision by sending the IM Response message with the confirmed/reselected IM methods. 
· By using this IM Request/Response mechanism, bandwidth for IM related measurement reports can be allocated while IM is active. 

· While IM is active, the AMS’s channel condition may improve and the IM Off trigger condition may be met. In this case, the ABS may send IM Response in unsolicited manner to AMS to cancel the current IM method(s).  Alternatively, the AMS may send IM Request to ABS to cancel the current IM method(s) and the ABS will then respond with IM Response message.  In both cases bit#7 of the “Proposed IM method” filed in the IM Request/Response message will be set to 1.  
· In some cases, based on some other criteria, the ABS may decide to start HO procedure rather than to continue IM. Upon receiving the HO request from ABS, the AMS automatically stops UL feedback and conducts HO based on the instruction from the ABS.    

--------------------------------------------------------End of  Text-----------------------------------------------------------       

References

[1] 
IEEE 802.16m System Description Document, IEEE 802.16m-08/003r8, 2009-04-10













































































































  


_1302345241.vsd
�

IM Off Trigger  condition is met


AMS


ABS


IM Request


IM Response
(Reselected Scheme)


Feedback
( required measurement )


IM Response
(Cancel IM)


(Prefered Scheme)


IM  On Trigger condition is met


Feedback


IM On/Off trigger condition



