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Primitives for Interference Management
Eunkyung Kim, Jaesun Cha, Jae-Joon Park, Hyun Lee, Kwangjae Lim, Sungcheol Chang
ETRI

Overview

The 802.16q amendment shall be developed in accordance with the P802.16q project authorization request (PAR) with its accompanying Five Criteria Statement [2]. The scope of the resulting project includes “MAC/PHY protocol enhancements for cooperation among base stations in multi-tier networks to enhance interference mitigation.”All contents regarding interference management included in the 802.16q amendment shall meet requirements in [3]. Multi-BS cooperative transmission is defined as one of promised operations for “interference management” in the 802.16q amendment working document (AWD)[4], including management and interference and procedure between NCMS and 802.16 entity. This document provides the general primitives for the interference management as well as specific CT update primitive, including:
	Name
	SAP
	Source
	Destination
	Purpose

	C-IM-REQ
	C-SAP
	NCMS
	802.16 Entity (BS)
	· Configuration of IM Resource Management (RM)

· Set to partition

· Request to report to configure IM RM

· Configuration of IM Multi-BS Cooperative Transmission (CT)

· Set to Multi-BS CT (antenna, CT ID, …)

· Request to report to configure IM RM 

	C-IM-RSP
	C-SAP
	802.16 Entity (BS)
	NCMS
	· Response to the request from NCMS

· Radio resource status (usage)

· Report the quality of physical link

	C-IM-IND
	C-SAP
	802.16 Entity (BS/MS)
	NCMS
	· Report information related to configuration/update for IM
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Proposed Text on Amendment Working Document (AWD) of IEEE 802.16q
[Editorial instruction]

· Black text: the text is existing in the amendment standard

· Red text: with strike-through: the texts is removed from the amendment standard

· Blue text without underline: the text is added in the amendment standard without underline

· Blue text with underline: the text is added in the amendment standard and underline shall be added under the added text

[-------------------------------------Start of Text Proposal---------------------------------------------------]
[Remedy1: Change Table 14-1 in page 11, IEEE 802.16q AWD as follows:]

Table 14-1 – M-SAP/C-SAP Operation Types

	Parameter name
	Mandatory/

Optional
	

	Operation_Type
	M
	Create, Delete, Get, Set, Action

	Action_Type
	O
	When Operation_Type is Action, valid values for Action_Type are: 

  Certificate_Verification,

  Context_Transfer,

  Idle_Mode_Initiation,

  Network_Re-Entry_from_Idle_Mode,

  HO-Serving,

  HO-Target,

  HO-Mobile,

  Spare Capacity Report,

  PHY Report,

  Ranging, 

  Registration,

  SS Basic Capability,

  Power On,

  Power Down,

  Reset, 

  Hold, 

  Normal,

  Deregistration,

  Location Update,
  BPM Configuration,

  Duty-cycled mode,

  Standby mode,
IM RM_Configuarion, 
IM_CT_Configuarion

	Destination
	M
	This indicates the destination of the primitive. Allowed values are: 

SS or MS, BS, NCMS.

	Attribute_list
	O
	Array of pair (Attribute_ID, Attribute_value). In Get request operation, Attribute_value is Null
If Operation_Type is set to Get for request operation, Attribute_list is array of only Attribute_ID.

Otherwise if Attribute_list is present, Attribute_list is Array of the pair (Attribute_ID, Attribute_value).



[Remedy2: Change Table 14-2 in page 12, IEEE 802.16q AWD as follows:]

Table 14-2 – M-SAP/C-SAP Event Types

	Parameter name
	Mandatory/

Optional
	

	Event_Type
	M
	Specify the type of occurring event, valid values for Event_Type are: 

Accounting,

EAP_Start,

EAP_Transfer,

Certificate_Information,

SMC_PAYLOAD,

IP_ALLOCATION,

Paging_Announce, 

HO-Start, 

HO-Cancel,

HO-Scan, 

HO-CMPLT,

MIH-IND,

Spare Capacity Report,

Neighbor-BS Radio Resource Stations Update,

NBR_BS_Update, 

Network_attached, 

Location_Update_CMPLT, 

Reset, 

Hold, 

Normal, 

MBS Portion Layout, 

LBS,
Standby_Mode_CMPLT,
IM RM_Report,

IM CT_Report,

IM_CT_Indication

	Destination
	M
	This indicates the destination of the primitive. Allowed values are: 

SS or MS, BS, NCMS.

	Attribute_list
	O
	If Attribute_list is present, Attribute_list is Array of pair (Attribute_ID, Attribute_value)


[Remedy3: Change Table 14-2 in page 12, IEEE 802.16q AWD as follows:]

Insert new subclause 14.2.13 as follows:

14.2.13 Interference Management
The IM Primitives are a set of primitives for supporting IM procedure between IEEE 802.16 entity and NCMS, as well as between IEEE 802.16 entities. The IM Primitives include resource management for IM and cooperative transmission primitives.

Figure 14-53 to 14-xx+1 shows the IM Control Primitives. Further primitive flows are FFS.
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Figure 14-53 – Primitive flow of C-IM-REQ/RSP
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Figure 14-xx – Primitive flow between IEEE 802.16 entity (BS) and NCMS (IM_RM_Report/IM_CT_Report)
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Figure 14-xx+1 – Primitive flow between IEEE 802.16 entity (MS) and NCMS when C-IM-RSP message is received
14.2.13.1 C-IM-REQ

This primitive is used by NCMS to request the IEEE 802.16 entity to perform interference management procedures. The Action_Types for this primitive are FFS. listed in the following table:
	Action_Type
	Description

	IM RM Configuration
	Configuration procedure between BS and NCMS on resource management for IM.

	IM CT Configuration
	Configuration procedure between BS and NCMS on Multi-BS CT for IM.


14.2.13.1.1 C-IM-REQ (Action_Type = IM_RM_Configuration)

14.2.13.1.1.1 Function

This primitive is used by the NCMS to request a BS to provide information.
14.2.13.1.1.2 Semantics:

C-IM-REQ

(

Operation_Type: Action,

Action_Type: IM_RM_Configure,

Destination: BS,

Attribute_list:

Request Type,

List of Configuration Attributes:

(

N_PERMUTATION_ZONES,

for (i=0, i< N_PERMUTATION_ZONES; i++)

(

Permutation scheme,
Permutation Zone Subchannel Bitmap,

Use All SC,

DL_PermBase,

PRBS_ID,

AMC type,

OFDMA Symbol Offset,
Number of OFDMA Symbols,

Subchannel offset,

Number of Subchannels,
Tx Power

)

)

Action Time,
List of Report Attributes:

(

Report type,

Report Characteristics,

Report Period P,

Report Threshold RT,

MS MAC Address

)

)

Request Type
Type of request; bitmap:
Bit 0: Set the partition 

Bit 1: Report status
When Request Type is set to “Set the partition”, following attribute lists are valid:

N_PERMUTATION_ZONES

Number of radio frame subsections for which the resource partition will be indicated. A value of 1 indicates that the entire DL and UL radio subframe is considered to be a single permutation zone each.
Permutation scheme
Denotes permutation scheme used in the current permutation zone. The following types are possible:
· DL PUSC permutation

· DL FUSC permutation

· DL Optional FUSC permutation

· DL AMC

· DL TUSC1

· DL TUSC2

· UL PUSC

· UL AMC
Permutation Zone Subchannel Bitmap

Indicates the subchannels available for transmission in the current permutation zone

Use All SC

When set, this field indicates transmission on all available subchannels. For FUSC permutation, transmission is always on all subchannels.
DL_PermBase

DL Permutation base for the specified DL zone. DL_PermBase field shall be set to the 5 LSBs of IDcell as indicated by the frame preamble.

PRBS_ID

Values: 0..2. Refer to 8.4.9.4.1. 

AMC type

Indicates the AMC type in case permutation type = 0b11, otherwise shall be set to 0.

AMC type (NxM = N bins by M symbols):

· 1x6

· 2x3

· 3x2

Note that only 2x3 band AMC subchannel type (AMC Type = 0b01) is supported by MS
OFDMA Symbol Offset
Denotes the start of the current permutation zone in number of OFDMA symbols (counting from the frame preamble and starting from 0)

Number of OFDMA Symbols

Denotes the number of OFDMA symbols used in the current permutation zone.

Subchannel offset
Denotes the start of the current zone in number of OFDMA subchannels
Number of Subchannels

Denotes the number of OFDMA subchannels used in the current permutation zone.
Tx Power

Denotes the maximum transmit power used in the current permutation zone (in dBm).

Action Time

Denotes the time to start this action.

When Request Type is set to “Report status”, following attribute lists are valid:

Report type
Indicates the type to report the status:

· radio resource status

· report the link level quality for a specific MS

Report Characteristics

Indicates whether the report shall be sent periodically, or event driven.

· Bit 0: Periodically as defined by report period P.

· Bit 1: regularly whenever resource have changed as defined by RT since the last report.

· Bit 2: Change of IM RM configuration (set the partition). This report shall be given whenever any of the parameters (Request type [bit 0] is set to “set the partition”) at the BS have changed.
· Bit 3: Report shall be given per permutation zone.

Report Period P

The Time P is used by the BS as reporting period for producing the information requested by the NCMS.
Report Threshold RT

The threshold value RT shall be used by the BS to send another report as soon as value to report increases by more than that threshold value.
MS MAC Address

48-bit unique identifier of the MS. Only valid when the report type is for “report the link level quality for a specific MS”
14.2.13.1.1.3 When generated

The NCMS at BS side may use this primitive at any time to order a BS to perform resource management operation for IM for subordinate MS(s).

14.2.13.1.1.4 Effect of receipt

The BS shall generate the required operation related to configure resource management, e.g., resource partitioning, report based on the report type for IM.

14.2.13.1.2 C-IM-REQ (Action_Type = IM_CT_Configuration)

14.2.13.1.2.1 Function

This primitive is used by the NCMS to request a BS to provide information.

14.2.13.1.2.2 Semantics:

C-IM-REQ

(

Operation_Type: Action,

Action_Type: IM_CT_Configure,

Destination: BS,

Attribute_list:

Request Type,

N_PERMUTATION_ZONES,

List of Configuration Attributes:

(

N_PERMUTATION_ZONES,

for (i=0, i< N_PERMUTATION_ZONES; i++)

(

Permutation scheme,

Permutation Zone Subchannel Bitmap,

Use All SC,

DL_PermBase,

PRBS_ID,

AMC type,

OFDMA Symbol Offset,

Number of OFDMA Symbols,

Subchannel offset,

Number of Subchannels,

Tx Power,

STC, 
Midamble presence,
Midamble boosting,
Dedicated Pilots,
N_CT,

for (j=0, j<N_CT; j++)

(

Multi-BS CT_ID,

Anchor Temp BSID,

Temp BSID,

N_BS_SETS,

for all BSs in the BS_SET List:

Neighbor BSID,

Neighbor Temp BSID,

List of Antenna configuration Attributes:

(

Matrix indicator,

For all antennas of BS:

Antenna index of BS,

Antenna index for Multi-BS CT

)

)

)

)

CT Add Threshold,
CT Delete Threshold,

Action Time, 

Report type,

Report Characteristics,

Report Period P,

Report Threshold RT,

MS MAC Address

N_BS_SETS,

for all BSs in the BS_SET List:

BSID,

Temp BSID

)

Request Type

Type of request; bitmap:

Bit 0: Set the Multi-BS CT 

Bit 1: Report status

When Request Type is to “Set the Multi-BS CT”, following attribute lists are valid:

N_PERMUTATION_ZONES

Number of radio frame subsections for which the resource partition will be indicated. A value of 1 indicates that the entire DL and UL radio subframe is considered to be a single permutation zone each.

Permutation scheme

Denotes permutation scheme used in the current permutation zone. The following types are possible:

· DL PUSC permutation

· DL FUSC permutation

· DL Optional FUSC permutation

· DL AMC

· DL TUSC1

· DL TUSC2

· UL PUSC

· UL AMC

Permutation Zone Subchannel Bitmap

Indicates the subchannels available for transmission in the current permutation zone

Use All SC

When set, this field indicates transmission on all available subchannels. For FUSC permutation, transmission is always on all subchannels.

DL_PermBase

DL Permutation base for the specified DL zone. DL_PermBase field shall be set to the 5 LSBs of IDcell as indicated by the frame preamble.

PRBS_ID

Values: 0..2. Refer to 8.4.9.4.1. 

AMC type

Indicates the AMC type in case permutation type = 0b11, otherwise shall be set to 0.

AMC type (NxM = N bins by M symbols):

· 1x6

· 2x3

· 3x2

Note that only 2x3 band AMC subchannel type (AMC Type = 0b01) is supported by MS

OFDMA Symbol Offset

Denotes the start of the current permutation zone in number of OFDMA symbols (counting from the frame preamble and starting from 0)

Number of OFDMA Symbols

Denotes the number of OFDMA symbols used in the current permutation zone.

Subchannel offset
Denotes the start of the current zone in number of OFDMA subchannels
Number of Subchannels

Denotes the number of OFDMA subchannels used in the currnet permutation zone.

Tx Power

Denotes the maximum transmit power used in the current permutation zone (in dBm).

STC
Denotes the STC in the current permutation zone:

· No STC

· STC using 2 antennas

· STC using 3 antennas

· STC using 4 antennas 

· FHDC using 2 antennas

Midamble presence

Indicates midamble presence in the first symbol of the current permutation zone with the corresponding antenna configuration, as specified in 8.4.8.5.
Midamble boosting

Indicates whether the midamble is boosting when midamble presence is set.

Dedicated Pilots

Indicates whether the pilot symbols are broadcast or dedicated:

· broadcast

· dedicate

N_CT
Indicates the number of Multi-BS CT supported in the current permutation.

Multi-BS CT_ID
Indicates identifier of the Multi-BS CT.

Anchor Temp BSID
Indicates the Temp BSID (member ID) of the anchor BS in the Multi-BS CT group (identified by Multi-BS CT ID).
Temp BSID
Indicates the Temp BSID (member ID) of the BS in the Multi-BS CT group (identified by Multi-BS CT ID).
N_BS_SETS

Number of neighbor BSs in the current Multi-BS CT group (identified by Multi-BS CT ID).

Neighbor BSID
ID of the neighbor BS

Neighbor Temp BSID
Temp BSID of the neighbor BS in the Multi-BS CT group (identified by Multi-BS CT ID).

Matrix indicator
Indicates the STC matrix to be used in the Multi-BS CT:

· Matrix A

· Matrix B

· Matric C

Antenna index of BS
Indicates the antenna index of the BS.

Antenna index for Multi-BS CT

Indicates the antenna index to be used in the Multi-BS CT.

CT Add Threshold

Indicates the threshold values to add the neighbor BS to the multi-BS candidate set.

CT Delete Threshold

Indicates the threshold values to delete the neighbor BS from the multi-BS candidate set.

Action Time

Denotes the time to start this action.

When Request Type is set to “Report status”, following attribute lists are valid:

Report type

Indicates the type to report the status:

· report the link level quality for a specific MS

Report Characteristics

Indicates whether the report shall be sent periodically, or event driven.

· Bit 0: Periodically as defined by report period P.

· Bit 1: regularly whenever resource has changed as defined by RT since the last report.

· Bit 2: Change of IM RM configuration (set the partition). This report shall be given whenever any of the parameters (Request type [bit 0] is set to “set the Multi-BS CT”) at the BS have changed.

· Bit 3: Report shall be given per permutation zone.

Report Period P

The Time P is used by the BS as reporting period for producing the information requested by the NCMS.

Report Threshold RT

The threshold value RT shall be used by the BS to send another report as soon as value to report increases by more than that threshold value.

MS MAC Address

48-bit unique identifier of the MS. Only valid when the report type is for “report the link level quality for a specific MS”

14.2.13.1.2.3 When generated

The NCMS at BS side may use this primitive at any time to order a BS to perform multi-BS CT operation for IM for subordinate MS(s).

14.2.13.1.2.4 Effect of receipt

The BS shall generate the required operation related to configure multi-BS CT operation, e.g., Multi-BS CT operational mode set/update, Multi-BS CT set update, anchor BS update, Temp BSID update for IM.

14.2.13.2 C-IM-RSP

This primitive is used by the IEEE 802.16 entity in response to the C-IM-REQ primitive. The Action_Types for this primitive are FFS. listed in the following table:
	Action_Type
	Description

	IM RM Configuration
	Configuration procedure between BS and NCMS on resource management for IM.

	IM CT Configuration
	Configuration procedure between BS and NCMS on Multi-BS CT for IM.


14.2.13.2.1 C-IM-RSP (Action_Type = IM_RM_Configuration)

14.2.13.2.1.1 Function

This primitive is generated by the BS to provide information to the NCMS in response to C-IM-REQ message from the NCMS.

14.2.13.2.1.2 Semantics:

C-IM-RSP

(

Operation_Type: Action,

Action_Type: IM_CT_Configure,

Destination: NCMS,

Attribute_list:

Response Type,

N_PERMUTATION_ZONES,

List of Configuration Attributes:

(

N_PERMUTATION_ZONES,

for (i=0, i< N_PERMUTATION_ZONES; i++)

(

Permutation scheme,

Permutation Zone Subchannel Bitmap,

Use All SC,

DL_PermBase,

PRBS_ID,

AMC type,

OFDMA Symbol Offset,

Number of OFDMA Symbols,

Subchannel offset,

Number of Subchannels,

Tx Power, 

List of Resource Usage Report Attributes:

(

Available Radio Resource,

Radio Resource Fluctuation

)

)

)

List of PHY Report Attributes:

(

MS MAC Address,

Downlink Physical Service Level,

Downlink RSSI mean,

Downlink RSSI standard deviation,

Downlink CINR mean,

Downlink CINR standard deviation,

Uplink Physical Service Level,

Uplink RSSI mean,

Uplink RSSI standard deviation,

Uplink CINR mean,

Uplink CINR standard deviation

)

)

Response Type

Type of report profiles:

Partitioning configuration complete

Resource Usage Report

PHY Report

When Response Type is set to “Partitioning configuration complete” or “Resource Usage Report”, following attribute lists are valid:

N_PERMUTATION_ZONES

Number of radio frame subsections for which the resource partition will be indicated. A value of 1 indicates that the entire DL and UL radio subframe is considered to be a single permutation zone each.

Permutation scheme

Denotes permutation scheme used in the current permutation zone. The following types are possible:

· DL PUSC permutation

· DL FUSC permutation

· DL Optional FUSC permutation

· DL AMC

· DL TUSC1

· DL TUSC2

· UL PUSC

· UL AMC

OFDMA Symbol Offset

Denotes the start of the current permutation zone in number of OFDMA symbols (counting from the frame preamble and starting from 0)

When Response Type is set to “Partitioning configuration complete”, following attribute lists are valid:

Permutation Zone Subchannel Bitmap

Indicates the subchannels available for transmission in the current permutation zone

Use All SC

When set, this field indicates transmission on all available subchannels. For FUSC permutation, transmission is always on all subchannels.

DL_PermBase

DL Permutation base for the specified DL zone. DL_PermBase field shall be set to the 5 LSBs of IDcell as indicated by the frame preamble.

PRBS_ID

Values: 0..2. Refer to 8.4.9.4.1. 

AMC type

Indicates the AMC type in case permutation type = 0b11, otherwise shall be set to 0.

AMC type (NxM = N bins by M symbols):

· 1x6

· 2x3

· 3x2

Note that only 2x3 band AMC subchannel type (AMC Type = 0b01) is supported by MS

Number of OFDMA Symbols

Denotes the number of OFDMA symbols used in the current permutation zone.

Subchannel offset
Denotes the start of the current zone in number of OFDMA subchannels
Number of Subchannels

Denotes the number of OFDMA subchannels used in the current permutation zone.

Tx Power

Denotes the maximum transmit power used in the current permutation zone (in dBm).

When Response Type is set to “Resource Usage report”, following attribute lists are valid:
Available Radio Resource

Percentage of reported average available subchannels and symbols resources (“slots”) per frame. If N_PERMUTATION_ZONES > 1, the indicator covers a permutation zone instead of the entire DL or UL radio subframe.

Radio Resource Fluctuation

Radio Resource Fluctuation is used to indicate the degree of fluctuation in DL and UL channel data traffic throughputs. If N_PERMUTATION_ZONES > 1, the indicator covers a permutation zone instead of the radio frame. When Radio Resource Fluctuation is set to 0, it implies that the DL and UL data traffic is constant in data throughput. Hence, there is no fluctuation in Available Radio Resource. When Radio Resource Fluctuation is set to maximum value 255, the data traffic is very volatile in nature, which makes the Available Radio Resource unpredictable. The Radio Resource Fluctuation for all traffic models should be in the range of 0 to 255.

When Indication Type is set to “PHY report”, following attribute lists are valid:

MS MAC Address

48-bit unique identifier of the MS. 

Downlink Physical Service Level

Channel rate available for the MS calculated as a multiple of 1/32 of nominal bandwidth in the correspondent direction assuming 1 bit/Hz. For example, if DL channel bandwidth is 10 MHz, value PSL=4 means 4 × 1/32 ×10 Mbps = 1.25 Mbps. 1 PSL 96 (Number of subchannels in different OFDMA modes is multiple of 16 or 32; highest modulation (QAM64) provides 3 bits/Hz)

Downlink RSSI mean

As specified in 8.1.9.

Downlink RSSI standard deviation

As specified in 8.1.9.

Downlink CINR mean

As specified in 8.1.9.

Downlink CINR standard deviation

As specified in 8.1.9.

Uplink Physical Service Level

Channel rate available for the MS calculated as a multiple of 1/32 of nominal bandwidth in the correspondent direction assuming 1 bit/Hz. (see definition of Downlink Physical Service Level)

Uplink RSSI mean

As specified in 8.1.9.

Uplink RSSI standard deviation

As specified in 8.1.9.

Uplink CINR mean

As specified in 8.1.9.

Uplink CINR standard deviation

As specified in 8.1.9.

14.2.13.2.1.3 When generated

This primitive is generated by the BS to notify the NCMS of C-IM-REQ contents received from the NCMS.

14.2.13.2.1.4 Effect of receipt

The NCMS may use the received C-IM-RSP contents for any purpose, e.g., resource partitioning for IM. 

14.2.13.2.2 C-IM-RSP (Action_Type = IM_CT_Configuration)

14.2.13.2.2.1 Function

This primitive is generated by the BS to provide information to the NCMS in response to C-IM-REQ message from the NCMS.
14.2.13.2.2.2 Semantics:

C-IM-RSP

(

Operation_Type: Action,

Action_Type: IM_CT_Configure,

Destination: NCMS,

Attribute_list:

Response Type,

Update Type,

Multi-BS CT ID,

Anchor Temp BSID,

N_Temp_ID,

for all BS in the Multi-BS CT set:

Temp BSID,

N_CID,

for all connection in the Multi-BS CT set:

CID

List of PHY Report Attributes:

(

MS MAC Address,

Temp BSID for PHY report,

Downlink Physical Service Level,

Downlink RSSI mean,

Downlink RSSI standard deviation,

Downlink CINR mean,

Downlink CINR standard deviation,

Uplink Physical Service Level,

Uplink RSSI mean,

Uplink RSSI standard deviation,

Uplink CINR mean,

Uplink CINR standard deviation

)

)

Response Type

Type of report profiles:

Multi-BS CT configuration complete

PHY Report

When Response Type is set to “Multi-BS CT configuration complete”, following attribute lists are valid:

Update Type

Type of update; bitmap:

· Bit 0: Anchor BS update

· Bit 1: Multi-BS CT candidate set update

· Bit 2: CID update during anchor BS update or Multi-BS CT candidate set update

· Bit 3: Temp BS ID update


Multi-BS CT ID

Indicates identifier of the Multi-BS CT.

Anchor Temp BSID

Temp BS ID of the anchor BS, which is the member ID of the Multi-BS CT set.

N_Temp_ID

The counter of the Temp BSID. 

Temp BSID

Member identifier of the Multi-BS CT candidate set.

N_CID

The counter of the CID.

CID

Connection identifier.

When Response Type is set to “PHY report”, following attribute lists are valid:

MS MAC Address

48-bit unique identifier of the MS. 

Temp BSID for PHY report

Member identifier of the Multi-BS CT set for PHY report

Downlink Physical Service Level

Channel rate available for the MS calculated as a multiple of 1/32 of nominal bandwidth in the correspondent direction assuming 1 bit/Hz. For example, if DL channel bandwidth is 10 MHz, value PSL=4 means 4 × 1/32 ×10 Mbps = 1.25 Mbps. 1 PSL 96 (Number of subchannels in different OFDMA modes is multiple of 16 or 32; highest modulation (QAM64) provides 3 bits/Hz)

Downlink RSSI mean

As specified in 8.1.9.

Downlink RSSI standard deviation

As specified in 8.1.9.

Downlink CINR mean

As specified in 8.1.9.

Downlink CINR standard deviation

As specified in 8.1.9.

Uplink Physical Service Level

Channel rate available for the MS calculated as a multiple of 1/32 of nominal bandwidth in the correspondent direction assuming 1 bit/Hz. (see definition of Downlink Physical Service Level)

Uplink RSSI mean

As specified in 8.1.9.

Uplink RSSI standard deviation

As specified in 8.1.9.

Uplink CINR mean

As specified in 8.1.9.

Uplink CINR standard deviation

As specified in 8.1.9.

14.2.13.2.2.3 When generated

This primitive is generated by the BS to notify the NCMS of C-IM-REQ contents received from the NCMS.

14.2.13.2.2.4 Effect of receipt

The NCMS may use the received C-IM-RSP contents for any purpose, e.g., Multi-BS CT decision, mode selection, and anchor BS update for IM. 

14.2.13.3 C-IM-IND

This primitive is used by the IEEE 802.16 entity to notify the NCMS complete the configuration related to operation for IM and the periodic/event-triggered report, which is not the immediate response to a C-IM-REQ received from the NCMS. The Action_Types for this primitives are listed in in the following table:

	Event_Type
	Description

	IM RM Report
	Indicating the report related to resource management for IM

	IM CT Report
	Indicating the report related to Multi-BS CT for IM

	IM CT Indication
	Indicating the complete of operation related to Multi-BS CT for IM.


14.2.13.3.1 C-IM-IND (Event_Type = IM_RM_Report)

14.2.13.3.1.1 Function

This primitive is generated by the BS to notify the NCMS about the report related to resource management for IM, which is not the immediate response to a C-IM-REQ received from the NCMS.
14.2.13.3.1.2 Semantics:

C-IM-IND

(

Event_type = IM_RM_Report,

Destination: NCMS,

Attribute_list:

Indication Type,

N_PERMUTATION_ZONES,

List of Configuration Attributes:

(

N_PERMUTATION_ZONES,

for (i=0, i< N_PERMUTATION_ZONES; i++)

(

Permutation scheme,

Permutation Zone Subchannel Bitmap,

Use All SC,

DL_PermBase,

PRBS_ID,

AMC type,

OFDMA Symbol Offset,

Number of OFDMA Symbols,

Subchannel offset,

Number of Subchannels,

Tx Power, 
List of Resource Usage Report Attributes:

(

Available Radio Resource,

Radio Resource Fluctuation

)

)

)

List of PHY Report Attributes:

(

MS MAC Address,

Downlink Physical Service Level,

Downlink RSSI mean,

Downlink RSSI standard deviation,

Downlink CINR mean,

Downlink CINR standard deviation,

Uplink Physical Service Level,

Uplink RSSI mean,

Uplink RSSI standard deviation,

Uplink CINR mean,

Uplink CINR standard deviation

)

)

Indication Type

Type of report profiles:

Resource Usage Report

PHY Report

When Indication Type is set to “Partitioning configuration complete” or “Resource Usage Report”, following attribute lists are valid:

N_PERMUTATION_ZONES

Number of radio frame subsections for which the resource partition will be indicated. A value of 1 indicates that the entire DL and UL radio subframe is considered to be a single permutation zone each.

Permutation scheme

Denotes permutation scheme used in the current permutation zone. The following types are possible:

· DL PUSC permutation

· DL FUSC permutation

· DL Optional FUSC permutation

· DL AMC

· DL TUSC1

· DL TUSC2

· UL PUSC

· UL AMC

OFDMA Symbol Offset

Denotes the start of the current permutation zone in number of OFDMA symbols(counting from the frame preamble and starting from 0)

When Indication Type is set to “Partitioning configuration complete”, following attribute lists are valid:

Permutation Zone Subchannel Bitmap

Indicates the subchannels available for transmission in the current permutation zone

Use All SC

When set, this field indicates transmission on all available subchannels. For FUSC permutation, transmission is always on all subchannels.

DL_PermBase

DL Permutation base for the specified DL zone. DL_PermBase field shall be set to the 5 LSBs of IDcell as indicated by the frame preamble.

PRBS_ID

Values: 0..2. Refer to 8.4.9.4.1. 

AMC type

Indicates the AMC type in case permutation type = 0b11, otherwise shall be set to 0.

AMC type (NxM = N bins by M symbols):

· 1x6

· 2x3

· 3x2

Note that only 2x3 band AMC subchannel type (AMC Type = 0b01) is supported by MS

Number of OFDMA Symbols

Denotes the number of OFDMA symbols used in the current permutation zone.

Subchannel offset
Denotes the start of the current zone in number of OFDMA subchannels
Number of Subchannels

Denotes the number of OFDMA subchannels used in the current permutation zone.

Tx Power

Denotes the maximum transmit power used in the current permutation zone (in dBm).

When Indication Type is set to “Resource Usage report”, following attribute lists are valid:
Available Radio Resource

Percentage of reported average available subchannels and symbols resources (“slots”) per frame. If N_PERMUTATION_ZONES > 1, the indicator covers a permutation zone instead of the entire DL or UL radio subframe.

Radio Resource Fluctuation

Radio Resource Fluctuation is used to indicate the degree of fluctuation in DL and UL channel data traffic throughputs. If N_PERMUTATION_ZONES > 1, the indicator covers a permutation zone instead of the radio frame. When Radio Resource Fluctuation is set to 0, it implies that the DL and UL data traffic is constant in data throughput. Hence, there is no fluctuation in Available Radio Resource. When Radio Resource Fluctuation is set to maximum value 255, the data traffic is very volatile in nature, which makes the Available Radio Resource unpredictable. The Radio Resource Fluctuation for all traffic models should be in the range of 0 to 255.

When Indication Type is set to “PHY report”, following attribute lists are valid:

MS MAC Address

48-bit unique identifier of the MS. 

Downlink Physical Service Level

Channel rate available for the MS calculated as a multiple of 1/32 of nominal bandwidth in the correspondent direction assuming 1 bit/Hz. For example, if DL channel bandwidth is 10 MHz, value PSL=4 means 4 × 1/32 ×10 Mbps = 1.25 Mbps. 1 PSL 96 (Number of subchannels in different OFDMA modes is multiple of 16 or 32; highest modulation (QAM64) provides 3 bits/Hz)

Downlink RSSI mean

As specified in 8.1.9.

Downlink RSSI standard deviation

As specified in 8.1.9.

Downlink CINR mean

As specified in 8.1.9.

Downlink CINR standard deviation

As specified in 8.1.9.

Uplink Physical Service Level

Channel rate available for the MS calculated as a multiple of 1/32 of nominal bandwidth in the correspondent direction assuming 1 bit/Hz. (see definition of Downlink Physical Service Level)

Uplink RSSI mean

As specified in 8.1.9.

Uplink RSSI standard deviation

As specified in 8.1.9.

Uplink CINR mean

As specified in 8.1.9.

Uplink CINR standard deviation

As specified in 8.1.9.

14.2.13.3.1.3 When generated

This primitive is generated by the BS to notify the NCMS of the periodic/event-triggered report, which is not the immediate response to a C-IM-REQ received from the NCMS.
14.2.13.3.1.4 Effect of receipt

Upper layer entity acquires information of resource management for IM.

14.2.13.3.2 C-IM-IND (Event_Type = IM_CT_Report)

14.2.13.3.2.1 Function

This primitive is generated by the BS to notify the NCMS about the periodic/event-triggered report related to Multi-BS CT for IM, which is not the immediate response to a C-IM-REQ received from the NCMS.
14.2.13.3.2.2 Semantics:

C-IM-IND

(

Event_type = IM_CT_Report,

Destination: NCMS,

Attribute_list:

Indication Type,

List of PHY Report Attributes:

(

MS MAC Address,

Temp BSID for PHY report,

Downlink Physical Service Level,

Downlink RSSI mean,

Downlink RSSI standard deviation,

Downlink CINR mean,

Downlink CINR standard deviation,

Uplink Physical Service Level,

Uplink RSSI mean,

Uplink RSSI standard deviation,

Uplink CINR mean,

Uplink CINR standard deviation

)

)

Indication Type

Type of report profiles:

PHY Report

When Indication Type is set to “PHY report”, following attribute lists are valid:

MS MAC Address

48-bit unique identifier of the MS. 

Temp BSID for PHY report

Member identifier of the Multi-BS CT set for PHY report

Downlink Physical Service Level

Channel rate available for the MS calculated as a multiple of 1/32 of nominal bandwidth in the correspondent direction assuming 1 bit/Hz. For example, if DL channel bandwidth is 10 MHz, value PSL=4 means 4 × 1/32 ×10 Mbps = 1.25 Mbps. 1 PSL 96 (Number of subchannels in different OFDMA modes is multiple of 16 or 32; highest modulation (QAM64) provides 3 bits/Hz)

Downlink RSSI mean

As specified in 8.1.9.

Downlink RSSI standard deviation

As specified in 8.1.9.

Downlink CINR mean

As specified in 8.1.9.

Downlink CINR standard deviation

As specified in 8.1.9.

Uplink Physical Service Level

Channel rate available for the MS calculated as a multiple of 1/32 of nominal bandwidth in the correspondent direction assuming 1 bit/Hz. (see definition of Downlink Physical Service Level)

Uplink RSSI mean

As specified in 8.1.9.

Uplink RSSI standard deviation

As specified in 8.1.9.

Uplink CINR mean

As specified in 8.1.9.

Uplink CINR standard deviation

As specified in 8.1.9.

14.2.13.3.2.3 When generated

This primitive is generated by the BS to notify the NCMS of the periodic/event-triggered report, which is not the immediate response to a C-IM-REQ received from the NCMS.
14.2.13.3.2.4 Effect of receipt

Upper layer entity acquires information of Multi-BS CT for IM.

14.2.13.3.3 C-IM-IND (Event_Type = IM_CT_Indication)

14.2.13.3.3.1 Function

This primitive is generated by the MS to notify the NCMS about the reception of IM_CT-RSP message from the serving/anchor BS.
14.2.13.3.3.2 Semantics:

C-IM-IND

(

Event_type = IM_CT_Indication,

Destination: NCMS,

Attribute_list:

Operator ID,

Indication Type,

Anchor Temp BSID,

N_Temp_ID,

for all BS in the Multi-BS CT set:

Temp BSID,

N_CID,

for all connection in the Multi-BS CT set:

CID

)

Operator ID
Identifier of the network provider
Indication Type

Type of indication; bitmap:

· Bit 0: Anchor BS update

· Bit 1: Multi-BS CT candidate set update

· Bit 2: CID update during anchor BS update or Multi-BS CT candidate set update

· Bit 3: Temp BS ID update


Anchor Temp BSID

Temp BS ID of the anchor BS, which is the member ID of the Multi-BS CT set.

N_Temp_ID

The counter of the Temp BSID. 

Temp BSID

Member identifier of the Multi-BS CT candidate set.

N_CID

The counter of the CID.

CID

Connection identifier.
14.2.13.3.3.3 When generated

This primitive is generated by the MS to notify the NCMS of IM_CT-RSP contents received from the serving/anchor BS.
14.2.13.3.3.4 Effect of receipt

Upper layer entity acquires information of Multi-BS CT for IM.
[-------------------------------------End of Text Proposal---------------------------------------------------]

 

