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Beginning of Text Proposal for TS 36.423
8.3.1

Load Indication

8.3.1.1
General

The purpose of the Load Indication procedure is to transfer load and interference co-ordination information between eNBs controlling intra-frequency neighboring cells.  This procedure is also used to transfer hypothetical resource allocation information between eNBs controlling cells in the same frequency layer.
The procedure uses non UE-associated signalling.

8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: Load Indication, successful operation 

An eNB initiates the procedure by sending LOAD INFORMATION message to eNBs controlling intra-frequency neighbouring cells
. 
If the UL Interference Overload Indication IE is received in the LOAD INFORMATION message, it indicates the interference level experienced by the indicated cell on all resource blocks, per PRB. The receiving eNB may take such information into account when setting its scheduling policy and shall consider the received UL Interference Overload Indication IE value valid until reception of a new LOAD INFORMATION message carrying an update of the same IE.

If the UL High Interference Indication IE is received in the LOAD INFORMATION message, it indicates, per PRB, the occurrence of high interference sensitivity, as seen from the sending eNB. The receiving eNB should try to avoid scheduling cell edge UEs in its cells for the concerned PRBs. The Target Cell ID IE received within the UL High Interference Information IE group in the LOAD INFORMATION message indicates the cell for which the corresponding UL High Interference Indication is meant. The receiving eNB shall consider the value of the UL High Interference Information IE group valid until reception of a new LOAD INFORMATION message carrying an update.

If the Relative Narrowband Tx Power (RNTP) IE is received in the LOAD INFORMATION message, it indicates, per PRB, whether downlink transmission power is lower than the value indicated by the RNTP Threshold IE. The receiving eNB may take such information into account when setting its scheduling policy and shall consider the received Relative Narrowband Tx Power (RNTP) IE value valid until reception of a new LOAD INFORMATION message carrying an update.

If the ABS Information IE is included in the LOAD INFORMATION message, the ABS Pattern Info IE indicates the subframes designated as almost blank subframes by the sending eNB for the purpose of interference coordination. The receiving eNB may take such information into consideration when scheduling UEs.

The receiving eNB may use the Measurement Subset IE received in the LOAD INFORMATION message, for the configuration of specific measurements towards the UE.

The receiving eNB shall consider the received information as immediately applicable. The receiving eNB shall consider the value of the ABS Information IE valid until reception of a new LOAD INFORMATION message carrying an update. 

If an ABS indicated in the ABS pattern info IE coincides with a MBSFN subframe, the receiving eNB shall consider that the subframe is designated as almost blank subframe by the sending eNB.

If the Invoke Indication IE is included in the LOAD INFORMATION message, it indicates which type of information the sending eNB would like the receiving eNB to send back. The receiving eNB may take such request into account.

If the Invoke Indication IE is set to "ABS Information", it indicates the sending eNB would like the receiving eNB to initiate the Load Indication procedure, with the LOAD INFORMATION message containing the ABS Information IE indicating non-zero ABS patterns in the relevant cells.
If the Invoke Indication IE is set to "CoMP Information", it indicates the sending eNB would like the receiving eNB to initiate the Load Indication procedure, with the LOAD INFORMATION message containing the CoMP Information IE indicating hypothetical resource allocation information.
If the CoMP Information IE is received in the LOAD INFORMATION message, the CoMP Hypothesis IE indicates, per PRB, whether there is potentially no DL transmission power (muting) for the cell indicated by the associated Cell ID IE.  The radio frame and subframe number of the first subframe when the CoMP Hypotheses are valid is indicated by the Start SFN IE and Start Subframe Number IE, respectively, and the CoMP Hypotheses are valid for the number of subframes indicated by the Validity Period IE.  The receiving eNB may take such information into account when setting its scheduling policy.
Next Change
8.3.6
Resource Status Reporting Initiation

8.3.6.1
General

This procedure is used by an eNB to request the reporting of load and/or other measurements to another eNB.

The procedure uses non UE-associated signalling.

8.3.6.2
Successful Operation
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Figure 8.3.6.2-1: Resource Status Reporting Initiation, successful operation 

The procedure is initiated with a RESOURCE STATUS REQUEST message sent from eNB1 to eNB2. Upon receipt, eNB2 shall initiate the requested measurement according to the parameters given in the request in case the Registration Request IE set to "start" and shall stop all cells measurements and terminate the reporting in case the Registration Request IE is set to “stop".

If the Registration Request IE is set to "start" then the Report Characteristics IE shall be included in RESOURCE STATUS REQUEST message.

The Report Characteristics IE indicates the type of objects eNB2 shall perform measurements on.

For each cell, the eNB2 shall include in the RESOURCE STATUS UPDATE message:

-
the Radio Resource Status IE, if the first bit, “PRB Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;

-
the S1 TNL Load Indicator IE, if the second bit, “TNL Load Ind Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;

-
the Hardware Load Indicator IE, if the third bit, “HW Load Ind Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;

-
the Composite Available Capacity Group IE, if the fourth bit, “Composite Available Capacity Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1. If Cell Capacity Class Value IE is included within the Composite Available Capacity Group IE, this IE is used to assign weights to the available capacity indicated in the Capacity Value IE;

-
the ABS Status IE, if the fifth bit, “ABS Status Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1 and eNB1 had indicated the ABS pattern to eNB2;
-
the CoMP Benefit Report IE, if the sixth bit, “CoMP Benefit Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-
the RSRP Report IE, if the seventh bit, “RSRP Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1.
If the Reporting Periodicity IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall use its value as the time interval between two subsequent measurement reports.

If the CoMP Benefit Reporting Configuration IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall use the value of the received CoMP Benefit Reporting Periodicity IE as the time interval between two subsequent reports containing the CoMP Benefit Report IE.  For each received CoMP Hypothesis IE, eNB2 shall determine the benefit that the reporting cell expects in its scheduling when the associated CoMP hypothesis is assumed, and include it as the Benefit Value IE in the RESOURCE STATUS UPDATE message in the same order that the corresponding CoMP Hypothesis IE was received.
If the RSRP Reporting Configuration IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall use the value of the received RSRP Reporting Periodicity IE as the time interval between two subsequent reports containing the RSRP Report IE.
If eNB2 is capable to provide all requested resource status information, it shall initiate the measurement as requested by eNB1, and respond with the RESOURCE STATUS RESPONSE message.

If eNB2 is capable to provide some but not all of the requested resource status information and the Partial Success Indicator IE is present in the RESOURCE STATUS REQUEST message, it shall initiate the measurement for the admitted measurement objects and include the Measurement Initiation Result IE in the RESOURCE STATUS RESPONSE message.

If the eNB2 received a RESOURCE STATUS REQUEST message which includes the Registration Request IE set to "stop", the Cell To Report IE list shall be ignored.

Next Change
9.1.2.1
LOAD INFORMATION

This message is sent by an eNB to neighbouring eNBs to transfer load and interference co-ordination information. 

Direction: eNB1 ( eNB2.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	Cell Information
	M
	
	
	
	YES
	ignore

	>Cell Information Item
	
	1 .. <maxCellineNB>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	ECGI

9.2.14
	Id of the source cell
	–
	–

	>>UL Interference Overload Indication
	O
	
	9.2.17
	
	–
	–

	>>UL High Interference Information
	
	0 .. <maxCellineNB>
	
	
	–
	–

	>>>Target Cell ID
	 M
	
	ECGI

9.2.14
	Id of the cell for which the HII is meant
	–
	–

	>>>UL High Interference Indication
	M
	
	9.2.18
	
	–
	–

	>>Relative Narrowband Tx Power (RNTP)
	O
	
	9.2.19
	
	–
	–

	>>ABS Information
	O
	
	9.2.54
	
	YES
	ignore

	>>Invoke Indication
	O
	
	9.2.55
	
	YES
	ignore

	>>CoMP Information
	O
	
	9.2.x1
	
	YES
	ignore


	Range bound
	Explanation

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.


Next Change
9.1.2.11
RESOURCE STATUS REQUEST
This message is sent by an eNB1 to neighbouring eNB2 to initiate the requested measurement according to the parameters given in the message. 

Direction: eNB1 ( eNB2.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	eNB1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB1
	YES
	reject

	eNB2 Measurement ID
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by eNB2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop,

…)
	A value set to “stop”, indicates a request to stop all cells measurements.
	YES
	reject

	Report Characteristics
	O
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates measurement object the eNB2 is requested to report.

First Bit = PRB Periodic,

Second Bit = TNL load Ind Periodic,

Third Bit = HW Load Ind Periodic,

Fourth Bit = Composite Available Capacity Periodic, this bit should be set to 1 if at least one of the First, Second or Third bits is set to 1,

Fifth Bit = ABS Status Periodic,
Sixth Bit = CoMP Benefit Periodic,

Seventh Bit = RSRP Periodic.
Other bits shall be ignored by the eNB2.
	YES
	reject

	Cell To Report
	
	1
	
	Cell ID list for which measurement is needed
	YES
	ignore

	>Cell To Report Item
	
	1 .. <maxCellineNB>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	ECGI

9.2.14
	
	–
	–

	Reporting Periodicity
	O
	
	ENUMERATED(1000ms, 2000ms, 5000ms,10000ms, …)
	
	YES
	ignore

	Partial Success Indicator
	O
	
	ENUMERATED(partial success allowed, ...)
	Included if partial success is allowed
	YES
	ignore

	CoMP Benefit Reporting Configuration
	C-ifCoMPbenefit
	
	9.2.x5
	
	YES
	ignore

	RSRP Reporting Configuration
	C-ifRSRP
	
	9.2.x6
	
	YES
	ignore


	Range bound
	Explanation

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.


	Condition
	Explanation

	ifRegistrationRequestStop
	This IE shall be present if the Registration Request IE is set to the value “stop”.

	ifCoMPbenefit
	This IE shall be present if the Report Characteristics IE has the sixth bit set to “1”.

	ifRSRP
	This IE shall be present if the Report Characteristics IE has the seventh bit set to “1”.


9.1.2.12
RESOURCE STATUS RESPONSE
This message is sent by the eNB2 to indicate that the requested measurement, for all or for a subset of the measurement objects included in the measurement is successfully initiated.

Direction: eNB2 ( eNB1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	eNB1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB1
	YES
	reject

	eNB2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB2
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	Measurement Initiation Result
	
	0..1
	
	List of all cells in which measurement objects were requested, included when indicating partial success
	YES
	ignore

	>Measurement Initiation Result Item
	
	1 .. <maxCellineNB>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	ECGI

9.2.14
	
	–
	–

	>>Measurement Failure Cause List
	
	0..1
	
	Indicates that eNB2 could not initiate the measurement for at least one of the requested measurement objects in the cell
	–
	–

	>>>Measurement Failure Cause Item
	
	1 .. <maxFailedMeasObjects>
	
	
	EACH
	ignore

	>>>>Measurement Failed Report Characteristics
	M
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates measurement object that failed to be initiated in the eNB2. First Bit = PRB Periodic,

Second Bit = TNL load Ind Periodic,

Third Bit = HW Load Ind Periodic,

Fourth Bit = Composite Available Capacity Periodic,

Fifth Bit = ABS Status Periodic,
Sixth Bit = CoMP Benefit Periodic,

Seventh Bit = RSRP Periodic.
Other bits shall be ignored by the eNB1.
	–
	–

	>>>>Cause
	M
	
	9.2.6
	Failure cause for measurement objects for which the measurement cannot be initiated
	–
	–


	Range bound
	Explanation

	maxFailedMeasObjects
	Maximum number of measurement objects that can fail per measurement. Value is 32.

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.


9.1.2.13
RESOURCE STATUS FAILURE
This message is sent by the eNB2 to indicate that for none of the requested measurement objects the measurement can be initiated.

Direction: eNB2 ( eNB1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	eNB1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB1
	YES
	reject

	eNB2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB2
	YES
	reject

	Cause
	M
	
	9.2.6
	Ignored by the receiver when the Complete Failure Cause Information IE is included
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	Complete Failure Cause Information
	
	0..1
	
	Complete list of failure causes for all requested cells
	YES
	ignore

	>Complete Failure Cause Information Item
	
	1 .. <maxCellineNB>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	ECGI

9.2.14
	
	–
	–

	>>Measurement Failure Cause List
	
	1
	
	
	–
	–

	>>>Measurement Failure Cause Item
	
	1 .. <maxFailedMeasObjects>
	
	
	EACH
	ignore

	>>>>Measurement Failed Report Characteristics
	M
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates measurement object that failed to be initiated in the eNB2. First Bit = PRB Periodic,

Second Bit = TNL load Ind Periodic,

Third Bit = HW Load Ind Periodic,

Fourth Bit = Composite Available Capacity Periodic,

Fifth Bit = ABS Status Periodic,
Sixth Bit = CoMP Benefit Periodic,

Seventh Bit = RSRP Periodic.
Other bits shall be ignored by the eNB1.
	–
	–

	>>>>Cause
	M
	
	9.2.6
	Failure cause for measurements that cannot be initiated
	–
	–


	Range bound
	Explanation

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.

	maxFailedMeasObjects
	Max number of measurement objects that can fail per measurement. Value is 32.


9.1.2.14
RESOURCE STATUS UPDATE 

This message is sent by eNB2 to neighbouring eNB1 to report the results of the requested measurements.

Direction: eNB2 ( eNB1.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	eNB1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB1
	YES
	reject

	eNB2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB2
	YES
	reject

	Cell Measurement Result
	
	1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 .. <maxCellineNB>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	ECGI

9.2.14
	
	
	

	>>Hardware Load Indicator
	O
	
	9.2.34
	
	
	

	>>S1 TNL Load Indicator
	O
	
	9.2.35
	
	
	

	>>Radio Resource Status
	O
	
	9.2.37
	
	
	

	>>Composite Available Capacity Group
	O
	
	9.2.44
	
	YES
	ignore

	>>ABS Status
	O
	
	9.2.58
	
	YES
	ignore

	>>CoMP Benefit Report
	O
	
	9.2.x3
	
	YES
	ignore

	>>RSRP Report
	O
	
	9.2.x4
	
	YES
	ignore


	Range bound
	Explanation

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.


Next Change
9.2.55
Invoke Indication

This IE provides an indication about which type of information the sending eNB would like the receiving eNB to send back.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Invoke Indication
	M
	
	ENUMERATED (ABS Information, …, CoMP Information)
	–


Next Change
9.2.x1
CoMP Information
This IE provides a set of one or more CoMP hypotheses, along with time information indicating the subframe(s) when the set of CoMP hypotheses is valid.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CoMP Hypotheses
	
	1 .. <maxCellCoMP>
	
	

	>CoMP Hypothesis
	M
	
	9.2.x2
	

	Start SFN
	M
	
	BIT STRING (10)
	SFN of the radio frame containing the first subframe when the CoMP Hypotheses are valid.

	Start Subframe Number
	M
	
	INTEGER (0..9)
	Subframe number, within the radio frame indicated by the Start SFN IE, of the first subframe when the CoMP Hypotheses are valid.

	Validity Period
	M
	
	INTEGER (1..[FFS])
	Number of subframes that the CoMP Hypotheses are valid.


	Range bound
	Explanation

	maxCellCoMP
	Maximum number of CoMP Hypotheses (i.e. cells). Value is [FFS].


9.2.x2
CoMP Hypothesis
This IE provides a DL resource allocation (muting per PRB) associated with a Cell ID.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Cell ID
	M
	
	ECGI

9.2.14
	

	Muting Per PRB
	M
	
	BIT STRING (6..110, …)
	Each position in the bitmap represents a PRB (first bit=PRB 0 and so on), where value “1” indicates ‘no Tx power’ and value “0” indicates otherwise.


9.2.x3
CoMP Benefit Report
This IE quantifies the benefit (or cost) that a cell expects in its scheduling when an associated CoMP hypothesis is assumed.  The method to derive the Benefit Value is implementation specific.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CoMP Benefit
	
	1 .. <maxCoMPhypothesis>
	
	

	>Benefit Value
	M
	
	INTEGER (0..100)
	Value 0 indicates no benefit, and 100 indicates the maximum benefit. The Benefit Value IE should be measured on a linear scale.

	>Cost Indication
	O
	
	ENUMERATED (cost, …)
	Indicates that the associated Benefit Value IE is a cost (i.e. negative benefit).


	Range bound
	Explanation

	maxCoMPhypothesis
	Maximum number of CoMP hypotheses.  Value is [FFS].


9.2.x4
RSRP Report
This IE contains RSRP measurement reports from individual UEs.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	RSRP Measurement Reports
	
	1 .. <maxUEreport>
	
	

	>C-RNTI
	M
	
	BIT STRING (16)
	C-RNTI allocated to the reporting UE

	>RSRP PCell
	M
	
	INTEGER(0..97)
	

	>Measurement Results Neighbor Cells
	
	0 .. <maxCellReport>
	
	

	>>ECGI NeighCell
	M
	
	ECGI

9.2.14
	

	>>RSRP NeighCell
	M
	
	INTEGER(0..97)
	


	Range bound
	Explanation

	maxUEreport
	Maximum number of reported UEs. Value is [FFS].

	maxCellReport
	Maximum number of reported neighbour cells.  Value is 8.


9.2.x5
CoMP Benefit Reporting Configuration
This IE defines the configuration parameters for CoMP Benefit reporting.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CoMP Benefit Reporting Periodicity
	M
	
	ENUMERATED (5ms, 10ms, 20ms, 40ms, 80ms, ...)
	

	CoMP Hypotheses
	
	1 .. <maxCoMPhypothesis>
	
	

	>CoMP Hypothesis
	M
	
	9.2.x2
	


	Range bound
	Explanation

	maxCoMPhypothesis
	Maximum number of CoMP hypotheses.  Value is [FFS].


9.2.x6
RSRP Reporting Configuration
This IE defines the configuration parameters for RSRP reporting.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	RSRP Reporting Periodicity
	M
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, ...)
	


End of Text Proposal for TS 36.423
�This text is already "fixed" by R3-130863 (eIMTA).
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