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CMI Related Primitives
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Siva Palaninathan

Communications Research Centre, Ottawa, Canada
Introduction

In order to support BS to BS coexistence (possibly with the help of a Network Management Control System (NMCS)),there is a requirement to describe the primitives that will provide the basis for backhaul communications between coexisting BSs. 

The use of CMI techniques will therefore require a set of CMI related primitives to pass interference messages and reports. This document provides details of these messages and proposes to include these in Ref 1.  

REF 1: IEEE P802.16h/D5 Mar 2008

Proposed Changes

Notes to the Editor (in italic):
Black text is the original from REF 1.

Red Strikethrough text is to be deleted from REF 1.

Blue Underlined text is to be added to REF 1.
The following changes are proposed:

Lines 6-9 Page 144, Table h18 of REF 1
	19
	CMI_Interference_Resolution_Indication_Request  (C-CX-INTRF-RES-RSP)
	CX-REQ
	UDP
	BS->BS
	Basic
	C-SAP
	High
	Low

	20
	CMI_Interference_Resolution_Response (C-CX-INTRF-RES-RSP)
	CX-RSP
	UDP
	BS->BS
	Basic
	C-SAP
	High
	Low


The following changes are to be made to Sections 15.6.1.19 and 15.6.1.20 of REF 1.
15.6.1.19 CMI_Interference_ Resolution_Indication message _Request (C-CX-INTRF-RES-REQ)
Function

This primitive is sent by the interfered-with BS to either the Interfering BS or the NMCS.
It indicates a need to resolve interference.
This message    is sent by the BS to indicate the intensity and type of interference it is receiving as a system. The information content of this message is derived from foreign SSURF and BSD messages the system receives. Non-WirelessMAN-CX interference detected by the system is similarly reported. The message specifies the threshold of interference sensitivity of the victim BS or SS and assigns a CCID report number to specific sources of interference, allowing higher levels of the CX protocol to track the resolution or mitigation of the interference to the victim terminals. 

The attributes are indicated in the Table h 34.

Semantics:

The parameters of the primitive are as follows:

C-CX-INTRF-RES-REQ

(

Operation Type:Action

Action Type:Indicate interference for resolution

Destination: BS,NMCS



Attribute List:




(




Interference Victim Device Identity

Interfering Source/DeviceTypes

Inhibition Period

Interference Threshold

Interference Incidence frequency

Interference RSSI Report

CX_CMI

RF Antenna Sector ID

EIRP

IP identity

Device Identity

GPS

BS Height

CCID




)

Table h34- CMI_Interference_ Resolution_Indication message Request (C-CX-INTRF-RES-REQ)
	Attribute
	Contents


	Interference Victim Device Identity

	BSID or SSID of victim system devices

	Interfering Source/DeviceTypes


	(1) Type or identity of non-WirelessMAN-CX interfering source.

(2) BSID or SSID of interfering WirelessMAN-CX device


	Inhibition Period


	Number of CXCC cycle interfered-with device has been inhibited prior to sending an interference report.


	Interference Threshold


	Threshold in dBm for a valid interference event for this interfered–with device.


	Interference Incidence frequency


	Number of interference events per specified CXCC cycles, from indicated interference sources sustained by the device


	Interference RSSI Report


	Mean RSSI level and standard deviation of interference of each interference source.


	CX_CMI


	CMI intervals in which interference detections occur for the device.


	Interferer Proxy IP address


	Proxy addresses of BS systems originating the interference.



	RF Antenna Sector ID


	Radiation pattern characteristics of Interfering system’s BS or SS


	EIRP
	EIRP of the interfering system’s device


	IP identity
	IP identity of the interfering system’s BS proxy address


	Device Identity
	The SSID or BSID of the interfering device.


	GPS
	GPS coordinates of interfering system


	BS Height
	Height of BS of interfering system


	CCID


	Interference report number relating to the specific interference event.



When generated:

This primitive  is sent by the victim BS to indicate the intensity and type of interference it is receiving as a system. The information content of this primitive is derived from foreign SSURF and BSD messages the system receives. Non-WirelessMAN-CX interference detected by the system is similarly reported. The primitive specifies the threshold of interference sensitivity of the victim BS or SS and assigns a CCID report number to specific sources of interference, allowing higher levels of the CX protocol to track the resolution or mitigation of the interference to the victim terminals. 

Effect of Receipt:

This primitive is received by the interfering base station or by  the NMCS. The primitive will result in alterations to the signals originally creating the identified interference (for example, by changing the EIRP, scheduling, or emission characteristics of the interference emitter). If the interference is created by other sources, for example, by primary users, other actions such as channel change may be implemented. 

15.6.1.20 CMI_Interference_Resolution_Response message (C-CX-INTRF-RES-RSP)
Function:
This primitive is sent by the interference source BS or the NMCS to the interfered-with BS. It indicates the resolution of an interference occurrence or provides an inhibition to interference at the victim terminal.
This message  is sent to the BS  generating  the CMI_Interference_ Indication message This message sets the threshold of interference detection at the victim device and indicates to that device the status of interference resolution. Other actions related to the Coexistence Protocol and interference mitigation may be taken as well and may precede and/or preclude the sending of this message. Such actions may be related to CINR measurements and other channel quality assessments or involve rapid channel changes as a result of primary user requirements.

The attributes are listed in Table h35.
Semantics:

The parameters of the primitive are as follows:

C-CX-INTRF-RES-RSP


(

Operation Type :Action

Action Type : Modify interference detection thresholds


Destination: BS



Attribute List:




(

Interference Victim Device Identity

CCID

Inhibition Period Set

Interference Threshold Set

Interference Incidence count cycles

Interference Resolution Status




)

Table h35- CMI_Interference_Resolution _Response TLV encoding(C-CX-INTRF-RES-RSP)
	Attribute
	Contents

	Interference Victim Device Identity

	BSID or SSID of victim device(s)

	CCID
	Interference report number to which this message applies


	Inhibition Period Set
	Inhibit interference report of device by given number of

CXCC cycles



	Interference Threshold Set


	Set interference threshold of device to given level.

	Interference Incidence count cycles
	Specify number of CXCC cycles for interference incidence count purpose


	Interference Resolution Status
	Resolution of interference to which stated CCID applies:

resolved/tolerated/pending



When generated:

This primitive is sent to the BS  generating  the CMI_Interference_Resolution_Request (C-CX-INTRF-RES-REQ).  This primitive sets the threshold of interference detection at the victim device and indicates to that device the status of interference resolution. Other actions related to the Coexistence Protocol and interference mitigation may be taken as well and may precede the sending of this message. Such actions may be related to CINR measurements and other channel quality assessments or involve channel changes as a result of primary user requirements.

Effect of Receipt:

The victim BS (or its subscriber stations) is given the status of  its interference condition. The victim station may be have its interference detection  thresholds and response parameters changed by this message. . 














































































































































  


