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1. Introduction
In last RAN3 meeting, a new M2AP message has been introduced and is used by the MCE to inform the eNB about the MSAP of each MCH and FFS transmission order (See more detail in [1]). 

In this contribution, propose to streamline M2 by having only one M2AP message for all the known use cases, because we identify a high correlation between each of them..

2. Discussion
Functionality and occurrence of involved M2AP messages

Session Start: it is sent by BMSC and forwarded by the MCE to the eNB when a new MBMS session (service) is established. The message includes the session specific parameters (e.g., session ID, service ID, transport network IP Multicast Address, IP address of the multicast source, C-TEID).
Session Stop: it is sent by BMSC and forwarded by the MCE to the eNB when an exsiting MBMS session (service) is released. The message includes the session specific parameters (e.g., session ID, service ID). 
MBMS scheduling information: it is sent by MCE to eNB to inform the MSAP of each MCH and FFS transmission order. Note that the MSAP is part MCCH, so MSAP can be derived from the MCCH IEs indicated to the UE. Note also that the transmission order of the MBMS services is implicitly indicated to the UE by the order of the  service list in the MCCH (as agreed by RAN2). Given the MCE anyway signals the MCCH IEs to eNB, there is no need to signal the transmission order separately. The message is sent every time session start/session stop happens since the MBMS service list is impacted. 

As it is mentioned above, both “MBMS scheduling information”message and “Session Start/Stop” message have to be  sent from MCE to eNB when a MBMS session is established /released. We therefore see a high correlation between the three existing M2 messages, and propose to consider to merge the content into a single message, for simplicity and efficiency.
Content of the single M2AP message
Generally, following information has to be sent from the MCE to the eNB via M2AP:

1. MCCH RRC message: this information contains input to generate the MCCH IEs, such as modification period, the radio configuration information of each MCH such as MSAP and MCS, the MBMS service session information such as the MBMS service ID, session ID and their transmission order on each MCH. There is only one M2AP message related to the MCCH RRC message, because RAN3 has discussed that if the MCCH RRC message needed to be updated the whole parameters of MCCH RRC message need to be resent 
2. Meta-MCCH: this information may contain MBMS service information other than included in MCCH RRC message such as transport network IP Multicast Address, IP address of the multicast source and C-TEID. This information is used by the eNB and need not to inform UEs. The MCE obtained these information form MME together with the MBMS service session information which are included in above MCCH RRC messasge. MCE also have to inform this Meta-MCCH when the session start and stops as it may be updated by the core. 
Considering the high correlation in the time at which existing messages are used, we propose
Proposal 1: A single M2AP message is defined to inform the eNB about the MCCH RRC message and Meta-MCCH information
In order to complete the M2, more parameters need to be sent, as indicated below

3. MBMS-SIB : this information contains the MBSFN subframe configuration in SIB2, MBSFN area ID and MCCH location in the SIB-MBMS (Sib13?) The MCCH location information indicates MCCH repetition period and MCS. This is also quite likely to change at session start/stop since MBMS Session start or stop may lead to increasing or decreasing the related MBSFN subframes, which could results in updating the MBSFN subframe configuration in SIB2 or MCCH location in SIB13. 
Due to above reasons, it is good to include the MBMS-SIB information into the proposed single M2AP message. 

Proposal 2: MBMS specific SIB information is included in the above proposed single M2AP message. 
Proposal 3: the single M2AP message is called MBMS CONFIGURATION REQUEST
3. Conclusion

The paper discusses the relationship between current M2AP messages and proposes: 
Proposal 1: A single M2AP message is defined to inform the eNB about the MCCH RRC message and Meta-MCCH information
Proposal 2: MBMS specific SIB information is included in the above proposed single M2AP message. 
Proposal 3: the single M2AP message is called MBMS CONFIGURATION 
In order to capture these agreements, we propose a text proposal for TS 36.443 and TS 36.300 included below. 
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5. Text Proposal for TS 36.443 v000

8
M2AP Procedures

Editor’s Note: Classification of M2AP procedures and procedural specification of M2AP procedures, 
8.1
Elementary procedures
In the following tables, all EPs are divided into Class 1 and Class 2 EPs.

8.2
MBMS CONFIGURATION
8.2.1
General
The purpose of the MBMS CONFIGURATION procedure is to transfer the MBMS control information including the MCCH RRC message information, MBMS service information and MBMS specific SIB informations from MCE to eNB.
8.2.2
Successful Operation

[image: image1.emf] 

 eNB  

MBMS CONFIGURATION  Request  

M C E  

MBMS CONFIGURATION   RESPONSE  


Figure 8.2.2 -1 MBMS CONFIGURATION procedure. Successful operation
The MCE initiate the procedure by sending a MBMS CONFIGURATION to the eNB. The MBMS CONFIGURATION message may contain

· MCCH RRC message IE, which may contain MCCH configuration such as modification period, the radio configuration information of each MCH such as MSAP and MCS, the MBMS service session informations such as the MBMS service ID, session ID and their transmission order on each MCH.

· MBMS service IE, which may contain MBMS eNB-speficic informations such as transport network IP Multicast Address, IP address of the multicast source and C-TEID. These informations are used by the eNB and need not to inform UEs.

· MBMS specificSIB IE, which may contain MBSFN area ID and MCCH location information. The MCCH location information indicates MCCH repetition period and MCS.
Upon receipt of the MBMS CONFIGURATION the eNB shall:

· if the received MBMS CONFIGURATION includes the MCCH RRC message:
· If this is the first time that eNB receive this information element:

· save the received MCCH RRC message;
· replaces saved MCCH RRC message;
· Generate the related MCCH RRC message.

· If the MCCH RRC message contain new session start:

· Generate the MCCH notification message;

· Perform MCCH change procedure as specified in [TS 36.331]

· Deliver this MCCH RRC message to UE. 

· if the received MBMS CONFIGURATION includes the MBMS service:

· Send IP multicast Join message to the received user plane IP multicast address.

· if the received MBMS CONFIGURATION includes the MBMS specificSIB:
· If this is the first time that eNB receive this information element:

· save the received MBMS specificSIB;
· replaces saved MBMS specificSIB;
· Generate the related system information block message.

· Perform system information change procedure as specified in 36.331[6]

· Deliver this system information block message to UE. 
The eNB shall report to MCE in the MBMS CONFIGURATION RESPONSE message, correctly receive the MCCH RRC message, MBMS service or/and MBMS specificSIB. This response message is only sent by the eNB which have correctly received MBMS CONFIGURATION. Only the Global eNB ID IE is needed in MBMS CONFIGURATION RESPONSE to inform the MCE which eNB has successfully received MBMS CONFIGURATION.

8.2.3
Unsuccessful Operation
If the eNB can not correctly receive MBMS CONFIGURATION message, the eNB shall do nothing and no response to MCE. In the MCE a timer will start after the MCE send out the MBMS CONFIGURATION message. Once the timer expires the MCE can check its received response message and determine which eNB has not successfully received the MBMS CONFIGURATION message. And MCE can resent the MBMS CONFIGURATION to those eNBs.

If the eNB is unable to comply with (part of) the MCH configuration included in the MBMS CONFIGURATION message it shall consider the procedure as failed and reply with the MBMS CONFIGURATION FAILURE message.
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Figure 8.2.3 -1 MBMS CONFIGURATION procedure. Unsuccessful operation
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15.6
Network Functions for Support of Multiplexing

Considerable gain in radio resource efficiency can be achieved by multiplexing several E-MBMS services on a single MCH. The services that share the resources are called E-MBMS Service Multiplex. The amount of common radio resources allocated to such an E-MBMS Service Multiplex can be smaller than the sum of radio resources, which would need to be allocate for the individual services without multiplexing. This represents the statistical multiplexing gain. 

The entity managing the E-MBMS Service Multiplex e.g. deciding which services are to be multiplexed is FFS . The duration of each E-MBMS service may be different, so there is a need to manage the Service Multiplex dynamically, i.e. addition or removal of services into/from the E-MBMS Service Multiplex. The MCE allocates the optimal amount of resources to multiplexed services, using service related information. The MCE also decides the MSAP of each MCH in a scheduling period and also the transmission order of all transmitted services (FFS). MBSFN transmission is ensured by identical multiplexing of the services within the MBMS-GW or different eNBs. The location of the scheduling and multiplexing function is in the eNB MAC layer. 

These functions are supported by respective signalling information on M2 interface and by the SYNC protocol on M1. This scheduling information is sent to all eNBs via the M2 interface procedure MBMS CONFIGURATION outlined in section 15.7.1.3..





15.7
Procedures
15.7.1
Procedures for Broadcast mode

15.7.1.1
Session Start procedure
The purpose of the MBMS Session Start procedure is to request the E-UTRAN to notify UEs about an upcoming MBMS Session of a given MBMS Bearer Service and to establish an MBMS E-RAB for this MBMS Session. The MBMS Session Start procedure is triggered by the EPC.
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Figure 15.7.1.1-1. Session Start procedure

1.
The MME sends MBMS session start request message to the MCE(s) controlling eNBs in the targeted MBMS service area. The message includes the IP multicast address and session attributes.

2.
MCE confirms the reception of the MBMS Session Start request to the MME. It is FFS whether this message is transmitted after message 4.

3.
MCE sends the MBMS Configuration Request message including new session ID to the eNBs in the targeted MBMS service area. In addition to the session attributes this message provides radio bearer configuration for MBSFN transmission.
4.
eNB confirms the reception of the MBMS Configuration Request Response message.
5.
eNB sends the updated MCCH RRC message to UEs. The location of the message is FFS, other positions are after messages 6 or 7. The message details are FFS.
6.
eNB joins the IP multicast group to receive the MBMS User Plane data.
7.
eNB sends the MBMS data to radio interface at the determined time.

15.7.1.2
Session Stop procedure

The MBMS Session Stop procedure is to request the E-UTRAN to notify UEs about the end of a given MBMS Session and to release the corresponding MBMS E-RAB this MBMS Session. The MBMS Session Stop procedure is triggered by the EPC.
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Figure 15.7.1.2-1. Session Stop procedure

1.
The MME sends MBMS session stop request message to the MCE(s) controlling eNBs in the targeted MBMS service area.

2.
MCE confirms the reception of the MBMS Session stop request to the MME.

3.
MCE forwards the MBMS Configuration Request message removing corresponding session ID to the eNBs in the targeted MBMS service area.

4.
eNB confirms the reception of the MBMS Configuration Request Response message.

5.
eNB sends the updated MCCH RRC message to UEs. The message details are FFS.

6.
The corresponding E-RAB is released, and eNB leaves the the IP multicast group.
15.7.1.3
MBMS Configuration procedure

The MBMS Configuration procedure is to notify UEs about the MBMS related configuration modification (e.g., radio resource allocation for MBMS, MCS for specific MCH) which is triggered by MCE.
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Figure 15.7.1.3-1. MBMS Configuration Update procedure

1.
MCE sends the MBMS Configuration Request message to the eNBs in the targeted MBMS service area.

2.
eNB confirms the reception of the MBMS Configuration Request message.

3.
eNB sends the updated MCCH message to UEs. 
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6. RR Release
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6. RR Release







eNB will leave the IP multicast group for the user plane data delivery 







2. MBMS Session Stop Response







5. MBMS Session Stop











4. MBMS Session Stop Response











3. MBMS Session Stop Request







1. MBMS Session Stop Request











UE







eNB







MCE







MME







 












