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7
Functions of M2AP

The M2AP protocol provides the following functions:

-
MBMS Session Handling. This function supports start, stop and modify of an MBMS session, as well as configuration and modification of basic radio transmission parameters related to that service.

-
MBMS Scheduling Information. This function provides MCCH related information to the eNB.

-
Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined.

-
Resetting the M2. This function is used to reset the M2 interface. 

-
Setting up the M2. This function is used to exchange necessary data for the eNB for setup the M2 interface, provides basic configuration of radio parameters for transmission of MBMS data and implicitly perform an M2 Reset.

-
eNB and MCE Configuration Update functions are to update configuration data exchanged during setup of M2.
-
MBMS Service Counting. This function enables the MCE to perform counting and to receive the counting results for the MBMS service(s) per MBSFN area.
-
MBSFN Area Load Reporting. This function enables the MCE to collect MBSFN Area load information.
The mapping between the above functions and M2 EPs is shown in the table below.

Table 1: Mapping between M2AP functions and M2AP EPs

	Function
	Elementary Procedure(s)

	MBMS Session Handling
	a) MBMS Session Start
b) MBMS Session Stop 
c) MBMS Session Update

	MBMS Scheduling Information
	MBMS Scheduling Information

	Reporting of General Error Situations
	Error Indication

	Resetting the M2
	Reset

	Setting up the M2
	M2 Setup

	Configuration Update
	a) eNB Configuration Update

b) MCE Configuration Update

	MBMS Service Counting
	a) MBMS Service Counting

b) MBMS Service Counting Results Report

	MBSFN Area Load Reporting
	a) MBSFN Area Load Reporting Initiation

b) MBSFN Area Load Report


8.1
List of M2AP Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

Table 2: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	MBMS Session Start
	MBMS SESSION START REQUEST
	MBMS SESSION START RESPONSE
	MBMS SESSION START FAILURE

	MBMS Session Stop
	MBMS SESSION STOP REQUEST
	MBMS SESSION STOP RESPONSE
	

	MBMS Session Update
	MBMS SESSION UPDATE REQUEST
	MBMS SESSION UPDATE RESPONSE
	MBMS SESSION UPDATE FAILURE

	MBMS Scheduling Information
	MBMS SCHEDULING INFORMATION 
	MBMS SCHEDULING INFORMATION RESPONSE
	

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	M2 Setup
	M2 SETUP REQUEST
	M2 SETUP RESPONSE
	M2 SETUP FAILURE

	eNB Configuration Update
	ENB CONFIGURATION UPDATE
	ENB CONFIGURATION UPDATE ACKNOWLEDGE
	ENB CONFIGURATION UPDATE FAILURE

	MCE Configuration Update
	MCE CONFIGURATION UPDATE
	MCE CONFIGURATION UPDATE ACKNOWLEDGE
	MCE CONFIGURATION UPDATE FAILURE

	MBMS Service Counting
	MBMS SERVICE COUNTING REQUEST
	MBMS SERVICE COUNTING RESPONSE
	MBMS SERVICE COUNTING FAILURE

	MBSFN Area Load Reporting Initiation
	MBSFN AREA LOAD REPORTING INITIATION REQUEST
	MBSFN AREA LOAD REPORTING INITIATION RESPONSE
	MBSFN AREA LOAD REPORTING INITIATION FAILURE


Table 3: Class 2 procedures

	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION

	MBMS Service Counting Results Report
	MBMS SERVICE COUNTING RESULTS REPORT

	MBSFN Area Load Report
	MBSFN AREA LOAD REPORT


The following applies concerning interference between Elementary Procedures:

-
The Reset procedure takes precedence over all other EPs.

8.4
MBMS Scheduling Information

8.4.1
General

The purpose of the MBMS Scheduling Information Procedure is to provide MCCH related information to the eNB.

The procedure uses non MBMS-Service-associated signalling.

8.4.2
Successful Operation
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Figure 8.4.2-1. MBMS Scheduling Information procedure. Successful operation.

The MCE initiates the procedure by sending the MBMS SCHEDULING INFORMATION message to the eNB. If PMCH configuration information is contained in this message, the eNB shall do PMCH transmission according to the PMCH configuration information. If PMCH configuration information for an existing PMCH is not contained in this message, the eNB should stop PMCH transmission for the PMCH. The eNB shall store the MBSFN Area Configuration Item IE, and apply the MCCH update from the modification period defined in the MCCH Update Time IE. The eNB shall schedule the MBMS services in the MCCH according to the order defined in the MBMS Session List per PMCH IE. The eNB shall not schedule MBMS services for which the MBMS Session Status IE is present.
8.4.3
Abnormal Conditions

Void.

8.x1
MBSFN Area Load Reporting Initiation 
8.x1.1
General

The purpose of the MBSFN Area Load Reporting Initiation procedure is to request the eNB to report the load of a particular MBSFN area, or to request the eNB to stop reporting.

The procedure uses non MBMS-Service-associated signalling.

8.x1.2
Successful Operation
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Figure 8.x1.2-1. MBSFN Area Load Reporting Initiation procedure. Successful operation.
The MCE initiates the procedure by sending the MBSFN AREA LOAD REPORTING INITIATION REQUEST message to the eNB.
If the Registration Request IE is set to "start", and  the eNB can successfully setup the measurement requested in the MBSFN AREA LOAD REPORTING INITIATION REQUEST, it shall store the value of the Load Threshold IE for the concerned MBSFN area for future use, and respond to the MCE with the MBSFN AREA LOAD REPORTING INITIATION RESPONSE message.
If the Registration Request IE is set to "stop" the eNB shall stop MBSFN area load reporting for the concerned MBSFN area, release resources associated to the reporting, and respond to the MCE with the MBSFN AREA LOAD REPORTING INITIATION RESPONSE message.
8.x1.3
Unsuccessful Operation
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Figure 8.11.3-1. MBSFN Area Load Reporting Initiation procedure. Unsuccessful operation.

If the eNB is not capable of correctly processing the request, it shall return a MBSFN AREA LOAD REPORTING INITIATION FAILURE message.
8.x1.4
Abnormal Conditions

Void.

8.x2
MBSFN Area Load Report
8.x2.1
General

The purpose of the MBSFN Area Load Report procedure is for the eNB to provide MBSFN area load information to the MCE.

The procedure uses non MBMS-Service-associated signalling.

8.x2.2
Successful Operation
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Figure 8.x2.2-1. MBSFN Area Load Report procedure. Successful operation.

The eNB initiates the procedure by sending an MBSFN AREA LOAD REPORT message to the MCE.

The eNB shall initiate the procedure periodically when the load of at least one of the measured PMCHs within the MBSFN area is higher than the value of Load Threshold configured during the MBSFN Area Load Reporting Initiation procedure, set the MBSFN Area Load IE to "High Load", and provide measurements of all PMCHs within the MBSFN Area. 
The eNB shall also initiate the procedure once, with the MBSFN Area  Load IE set to "Normal", when the load of each of the PMCHs within the measured MBSFN area become lower than the Load Threshold IE, 
8.x2.3
Abnormal Conditions

Void.

9.1.y1
MBSFN AREA LOAD REPORTING INITIATION REQUEST

This message is sent by the MCE to request the eNB to initiate or stop reporting of MBSFN area load. 
Direction: MCE ( eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	Registration Request
	M
	
	ENUMERATED(start, stop,

…)
	A value set to “stop” indicates a request to stop the measurement.
	YES
	reject

	MBSFN Area ID
	M
	
	9.2.1.14
	
	YES
	reject

	Periodicity
	M
	
	ENUMERATED (TBD, ...)
	Load reporting periodicity
	YES
	ignore

	Load Threshold
	M
	
	9.2.1.z1 PMCH Load Metric 1
	
	
	


9.1.y2
MBSFN AREA LOAD REPORTING INITIATION RESPONSE

This message is sent by the eNB to acknowledge successful initiation of MBSFN area load measurements.

Direction: eNB(MCE.

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

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.1.7
	
	YES
	ignore

	MBSFN Area ID
	M
	
	9.2.1.14
	
	YES
	reject


9.1.y3
MBSFN AREA LOAD REPORTING INITIATION FAILURE

This message is sent by the eNB to indicate that the requested MBSFN area load measurements could not be initiated.
Direction: eNB ( MCE.

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

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	Cause
	M
	
	9.2.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.7
	
	YES
	ignore

	MBSFN Area ID
	M
	
	9.2.1.14
	
	YES
	reject


9.1.y4
MBSFN AREA LOAD REPORT

This message is sent by the eNB to report the MBSFN area load.

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

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MBSFN Area ID
	M
	
	9.2.1.14
	
	YES
	reject

	CHOICE MBSFN Area Load
	M
	
	
	
	YES
	reject

	>Normal
	
	
	NULL
	
	
	

	>High Load
	
	
	
	
	
	

	>>Load per PMCH List
	
	1
	
	
	YES
	ignore

	>>>Load per PMCH Item
	
	0 to <maxnoofPMCHsperMBSFNarea>
	
	
	EACH
	ignore

	>>>>PMCH Load Metric 1
	M
	
	9.2.1.z1
	
	-
	-

	>>>>PMCH Load Metric 2
	M
	
	9.2.1.z2
	
	-
	-

	>>>>Active MBMS sessions
	
	1..maxnoofSessionsPerPMCH
	
	
	-
	-

	>>>>>LCID
	M
	
	INTEGER (0..28)
	Logical Channel Identity
	-
	-


9.2.1.9
MBMS Session List per PMCH

This information element provided PMCH configuration related content for MCCH. 

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

	MBMS Session List per PMCH Item IEs
	
	1 to <maxnoofSessionsPerPMCH>
	
	

	>MBMS Service Identity
	M
	
	TMGI
9.2.3.3
	

	>LCID
	M
	
	INTEGER (0..28)
	Logical Channel Identity.

	>MBMS Session Status
	O
	
	ENUMERATED (suspended, ...)
	


	Range bound
	Explanation

	maxnoofSessionsPerPMCH
	Maximum no. of Sessions per PMCH. The value for maxnoofSessionsPerPMCH is 29.


9.2.1.z1
PMCH Load Metric 1
The PMCH Load IE indicates the amount of air interface resources required to carry data received on the M1 user-plane, normalized on allocated air interface bandwidth per PMCH. The considered M1 user-plane throughput corresponds to the throughput of all MBMS sessions present in the MBMS Session List per PMCH IE inclusive of suspended MBMS sessions according to the last received MBMS SCHEDULING INFORMATION message.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PMCH Load Metric 1
	M
	
	INTEGER (0..500)
	Value 0 indicates no load, and 100 indicates that the concerned M1 user-plane throughput requires all radio resources allocated for the PMCH. PMCH Load Metric 1 should be measured on a linear scale. Value 500 indicates measurements of 500 and above.


9.2.1.z2
PMCH Load Metric 2
The PMCH Load IE indicates the amount of air interface resources required to carry data received on the M1 user-plane, normalized on allocated air interface bandwidth per PMCH. The considered M1 user-plane throughput corresponds to the throughput of not suspended MBMS sessions present in the MBMS Session List per PMCH IE according to the last received MBMS SCHEDULING INFORMATION message.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PMCH Load Metric 2
	M
	
	INTEGER (0..500)
	Value 0 indicates no load, and 100 indicates that the concerned M1 user-plane throughput requires all radio resources allocated for the PMCH. PMCH Load Metric 2 should be measured on a linear scale. Value 500 indicates measurements of 500 and above.
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