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Procedure of Interference Mitigation among multiple cells 
1 Introduction

Binary or multiple-discrete-level power control can be performed at base stations to control the interference and optimize the network throughput. The procedure in this contribution is introduced to mitigate inference among multiple cells.
2 Interference mitigation
Source BSs can continuously monitor its own interference situation, decide to mitigate interference, and then collect interference information and related parameters from the MSs and the neighbor cells. Then the source BS decides which neighbor BSs are the target BSs which need to control their transmission power and sends them the power update request or necessary information to compute appropriate transmission power for interference mitigation. Each target BS receives the requests, analyzes its own interference situation, and decides whether to change its power settings, and sends back the response to the source BSs. After receiving the response or not receiving the response after a pre-specified period, Source BS can continue to send interference mitigation request or cease interference mitigation.

[image: image1]
                    Figure 1 Procedure of Interference Mitigation

Two types of management messages are supported for the interference mitigation process. 
1. XXX-REQ/RSP: message between an ABS and an AMS for requesting and reporting interference information.

2. YYY-REQ/RSP: message between two ABSs for requesting and response of interference mitigation. 

--------------------------------------------- Proposed text -----------------------------------------------------

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
xx. Interference Mitigation (Related to Sec. 20 in SDD)
xx.1 Dynamic Interference Management and Optimization

Source BSs can continuously monitor its own interference situation, decide to mitigate interference, and then collect interference information and related parameters from the MSs and the neighbor cells. Then the source BS decides which neighbor BSs are the target BSs which need to control their transmission power and sends them the power update request or necessary information to compute appropriate transmission power for interference mitigation. Each target BS receives the requests, analyzes its own interference situation, and decides whether to change its power settings, and sends back the response to the source BSs. After receiving the response or not receiving the response after a pre-specified period, Source BS can continue to send interference mitigation request or cease interference mitigation.
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                    Figure 1 Procedure of Interference Mitigation
Two types of management messages are supported for the interference mitigation process. 

1. XXX-REQ/RSP: message between an ABS and an AMS for requesting and reporting interference information.

2. YYY-REQ/RSP: message between two ABSs for requesting and response of interference mitigation. 

xx.1.a XXX-REQ message (ABS requests interference information)
The XXX-REQ message shall be transmitted by an ABS to request one or multiple AMSs to report interference information. The message may be transmitted as a broadcast message. The format of XXX-REQ messages is shown in Table xx. 
                      Table xx XXX-REQ message format
	Syntax
	Size (bits)
	Note

	XXX-REQ_message_format() {
	
	

	   Management message type = xx [TBD]
	      8
	

	   TLV encoded information
	     Variable
	TLV-specific

	}
	
	


The following parameter shall be included in the XXX-REQ message:
     Interference metric type (See 11.x.2)

If it is transmitted as a broadcast message, the following parameter shall be included:

     Set of target AMSs (See 11.x.1): 

xx.1.b XXX-RSP message (AMS reports interference information)

The XXX-RSP message shall be transmitted by an AMS to report its interference information to the ABS that requests interference information. It may also be transmitted voluntarily. In that case, it indicates the AMS is experiencing heavy interference and suggests the ABS performing interference mitigation. The format of XXX-RSP messages is shown in Table xx.
                         Table xx XXX-RSP message format
	Syntax
	Size (bits)
	Note

	XXX-RSP_message_format() {
	
	

	   Management message type = xx [TBD]
	      8
	

	   TLV encoded information
	     Variable
	TLV-specific

	}
	
	


The following parameters shall be included in the XXX-RSP message:

   Interference metric type (See 11.x.2)

   Interference values (See 11.x.3)

xx.1.c YYY-REQ message (ABS requests interference mitigation)

The YYY-REQ message shall be transmitted by an ABS to other ABSs that create strong interference to the current ABS. The message format of YYY-REQ is shown in Table xx.

                        Table xx YYY-REQ message format
	Syntax
	Size (bits)
	Note

	YYY-REQ_message_format() {
	
	

	   Management message type = yy [TBD]
	      8
	

	   TLV encoded information
	     Variable
	TLV-specific

	}
	
	


The following parameters shall be included in the YYY-REQ message:
   [TBD, examples are provided below]

xx.1.d YYY-RSP message (ABS responds to interference mitigation)

The YYY-RSP message shall be transmitted by an ABS to the ABS that requests interference mitigation to the current ABS. The message format of YYY-RSP is shown in Table xx. 

                       Table xx YYY-RSP message format
	Syntax
	Size (bits)
	Note

	YYY-RSP_message_format() {
	
	

	   Management message type = yy [TBD]
	      8
	

	   TLV encoded information
	     Variable
	TLV-specific

	}
	
	


The following parameters shall be included in the YYY-RSP message:

   [TBD, Examples are provided below]
11.x XXX-REQ/RSP management message encoding:



Table xx  XXX-REQ/RSP management message encodings
	Type
	Parameters

	...
	

	[TBD]
	Set of target AMSs

	[TBD]
	Interference metric types

	[TBD]
	Interference values

	...
	


11.x.1 Set of target AMSs

	Type
	Length
	Value
	Scope

	[TBD]
	Variable
	[# of AMSs in the list (each with ## bits); 

List of AMS IDs]
	XXX-REQ


11.x.2 Interference metric types:

	Type
	Length
	Value
	Scope

	[TBD]
	1
	[TBD]

[Example: 

0: AMS reports the ratio of the interfering power level of a target ABS to the signal power level at the serving ABS, 

1-255: reserved]
	XXX-REQ, XXX-RSP


11.x.3 Interference values:

	Type
	Length
	Value
	Scope

	[TBD]
	Variable
	[TBD]

[Example: 

{Group of subchannels}, 
{#of interfering BS},
{ID of Interfering BS1}; {interference value of BS1 on the group of subchannels}; 

...

{ID of interfering BSn}; {Interference value of BSn on the group of subchannels};

]
	XXX-RSP


The group of subchannels may contain one or multiple subchannels. If it is for a single subchannel, the ABS performs interference mitigation on each subchannel individually. If it is for multiple subchannels (e.g., for all subchannels in a block of a partition), the ABS performs interference mitigation on the group of subchannels. 
11.y YYY-REQ/RSP management message encoding:

The field in YYY-REQ includes necessary information for the target ABS to compute the benefit of interference mitigation at the source ABS if the target ABS changes its transmission power. For example, this field contains the weighted rate increase/decrease if a target ABS turns off/on on a particular group of subchannels, which may be specified by a single group ID. 

             Table xx  YYY-REQ/RSP management message encodings
	Type
	Parameters

	...
	

	[TBD]
	Required information for the target ABS to compute the benefit at the source ABS if the target ABS changes its transmission power on a group of subchannels. 

	[TBD]
	New power level at the target ABS

	...
	


11.y.1 Required information for the target ABS to compute the benefit at the source ABS if the target ABS changes its transmission power on a group of subchannels. 

	Type
	Length
	Value
	Scope

	[TBD]
	Variable
	[TBD]

[For example,

{Group of subchannels}, {the weighted data rate increase/decrease at the source ABS if the target ABS turns off/on the specified group of subchannels}]
	YYY-REQ


11.y.2 New power level at the target ABS. 

	Type
	Length
	Value
	Scope

	[TBD]
	1
	 [TBD]

[For example,

{Group of subchannels}, 

{New power level:

0- zero power on the group of subchannels, 
1- Full power on the group of subchannels]
	YYY-RSP
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